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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Scaling up research is essential to prevent and contain the rapidly grow-
ing epidemic of cardiovascular disease (CVD) in low- and middle-income 
countries, where resources and capacity for research are very limited 
and need to be invested judiciously for maximum health impact. In this 
context, the priority is translational research that informs policy, preven-
tion and implementation. In addition, generation of new evidence is also 
required where it is lacking, particularly in relation to neglected diseases 
such as rheumatic heart disease and Chagas cardiomyopathy. 

Problem-oriented health policy and systems research has a critical role 
to play in the effective implementation of evidence-based CVD interven-
tions. Macroeconomic and microeconomic appraisals are required to 
assess both the economic consequences of CVD and the cost-effective-
ness of health interventions in different settings. Policy interventions 
that have the potential to reduce social inequalities in CVD, particularly 
through reduction of vulnerability and exposure to risk factors, need to 
be developed. Research is also needed to identify effective multistake-
holder regulatory approaches that impact on major cardiovascular risk 
factors: tobacco use, unhealthy diet and physical inactivity. It is also 
necessary to develop innovative approaches across all key components 
of health systems in order to make them more responsive to prevention 
and control of CVD, particularly in resource-constrained settings. These 
key components include financing models for universal access to essential 
CVD interventions, cost-effective and integrated approaches for primary 
and secondary prevention of CVD, and equitable service delivery models 
based on a primary health care approach. The role and use of high-cost 
diagnostic and intervention technologies need to be researched in order 
to maximize health benefits and equity. Important modifiers of health 
system effectiveness, such as population coverage, adherence of patients 
and performance of providers, also merit further study. 
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1. Introduction

1.1 Background to CVD
Cardiovascular disease (CVD) is the leading noncommunicable disease, 
contributing to nearly one third of global mortality and 10% of the global 
disease burden (1, 2). While the prevalence of CVD is declining in many 
high-income countries, it is projected to increase in low- and middle-
income countries in the next 10 years (3–5). Many cost- effective interven-
tions for prevention and control of CVD are transferable from high-income 
countries to low- and middle-incomecountries. If thisknowledge base 
is equitably applied to low- and middle-incomecountries a substantial 
reduction in the global CVD burden can be achieved (2–5). 

Cardiovascular diseases comprise a wide spectrum of conditions. They 
include atherosclerotic CVD, congenital heart disease (6), rheumatic heart 
disease (7), and Chagas disease (8, 9). The term “atherosclerotic CVD” 
includes coronary artery disease (acute coronary syndromes and angina), 
cerebral artery disease (stroke and transient cerebral ischaemia) and 
peripheral artery disease (aorta, carotid arteries and the lower limb 
arteries). Atherosclerotic CVD is the most prevalent type of CVD. The 
original World Health Organization (WHO) classification (10) of prevention 
strategies is still applicable for prevention and control of atherosclerotic 
CVD: (a) population strategies (addressing whole populations and com-
munities); and (b) strategies targeting individuals. The latter strategies 
target individuals with atherosclerotic disease with symptoms; and indi-
viduals with atherosclerotic disease without symptoms who are found to 
be at high total (multifactorial) cardiovascular risk of developing CVD. 
More recent WHO documents have elaborated on the synergy between 
populationwide and individual approaches that are applicable to low- 
and middle-incomecountries and have highlighted the paramount need 
for combining them for cost-effective prevention and control of the CVD 
burden (11). 

Congenital heart disease constitutes the largest group of congenital 
anomalies, with a prevalence of 8 per 1000 births (6). A proportion of 
these cases are associated with chromosomal abnormalities. Socioeco-
nomic status, maternal infections, iatrogenic and nutritional factors and 
environmental pollution are also associated with congenital heart disease 
(6). The diagnosis of congenital heart disease prenatally and up to 1 year 
of age has increased in recent years due to prenatal screening and better 
diagnostic methods. 
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Acquired CVDs, such as rheumatic heart disease and Chagas disease, 
still remain a major public health problem in low- and middle-income-
countries: the former affects approximately 12 million individuals, most of 
them children (7), and the latter affects approximately 9 million people in 
South America alone (8). These neglected diseases need attention because 
the majority of those affected are poor, few curative options exist and the 
market potential is insufficient to stimulate the private sector to develop 
better treatment options (9). This paper discusses research priorities 
related to cardiovascular disease with a special focus on atherosclerotic 
CVD, as it makes the largest contribution to the burden of disease. 

1.2 Research priorities for CVD within a populationwide 
approach

A populationwide approach comprises public awareness campaigns, pol-
icy and environmental interventions to facilitate physical activity, tobacco 
control and promotion of a healthy diet (12–16). A key question for low- and 
middle-incomecountries is to determine which specific populationwide 
interventions are likely to be effective in their context. Many interven-
tions that have been found to be effective in high-income countries are 
transferable to low- and middle-incomecountries. For example, tobacco 
control programmes and salt reduction programmes widely implemented 
in some high-income countries are powerful and very cost effective inter-
ventions for reducing cardiovascular death and disability globally (12–16). 
As such, in all national CVD programmes, it is necessary to give priority 
to research related to the following:

 ■ the burden of disease and disability attributable to tobacco, physical 
inactivity and high salt intake;

 ■ social and cultural determinants of food consumption, physical inactiv-
ity and tobacco use;

 ■ combinations of interventions (policy, environmental and individual) 
and their “doses” that are effective in preventing and controlling car-
diovascular risk factors in different settings;

 ■ effective ways of social marketing of health information to bring about 
health behaviour change;

 ■ cost-effectiveness of health promotion and community-based 
interventions;

 ■ effectiveness of voluntary codes of practice with the food industry on 
salt; 



15

Prevention and Control of Cardiovascular Diseases, with a focus on low- and middle-income countries

 ■ policies on reducing saturated and trans fats and sugar in processed 
foods;

 ■ the feasibility of replicating apparently successful policies for fat sub-
stitution (for example to reduce saturated fat and improve balance of 
fats in diet). 

The evidence base, gaps in knowledge and research priorities related 
to tobacco control, diet, nutrition and obesity are further elaborated in 
the series of working papers prepared for providing input to the WHO 
Prioritized Research Agenda for Prevention and Control of Noncommu-
nicable Diseases (14–16).
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2. Interventions for managing 
symptomatic and asymptomatic 
atherosclerotic disease

2.1 Symptomatic atherosclerotic disease
The presentation of symptomatic atherosclerotic disease is variable, and 
may involve sudden collapse and death, or survival with one or more of 
the diagnostic labels of atherosclerotic CVD (for example angina, heart 
attack, transient ischaemic attack and stroke). Whatever the arterial ter-
ritory the disease pathology is similar, with co-occurrence of different 
CVD diagnoses commonly seen. Though the acute management will differ 
according to the affected arterial territory, the ways of preventing the 
development of first events and recurrences are common to all mani-
festations of atherosclerosis. They include lifestyle measures (smoking 
cessation, a healthy diet and regular physical activity), the management 
of metabolic risk factors (raised blood pressure, lipids and glucose) and 
use of antithrombotic drugs, chiefly aspirin (11, 17). 

Waiting for the development of symptomatic disease before starting 
prevention would have only a limited impact. It is too late for those 
presenting with sudden death and is unlikely to influence outcomes in 
severe advanced CVD. For these reasons, research needs to give priority 
to strategies to detect and manage individuals at medium to high risk of 
developing symptomatic disease in the general population. These have 
the potential to produce a greater impact on incidence and outcome than 
focusing only on those with established disease. 

Randomized trials of blood pressure and blood cholesterol lowering 
with drugs demonstrate, from a different perspective than lifestyle 
modification, that there are benefits in clinical outcomes from reducing 
total cardiovascular risk, which are dependent on the size and duration 
of risk factor reductions. In randomized trials of comprehensive pro-
grammes of smoking cessation, diet and physical activity, and lowering 
blood pressure, cholesterol and glucose, the contribution of individual 
components to reducing cardiovascular and total mortality were not 
clear. Multidisciplinary disease management programmes have also 
been shown to reduce hospital admissions and recurrent myocardial 
infarctions (18).



17

Prevention and Control of Cardiovascular Diseases, with a focus on low- and middle-income countries

All patients with atherosclerotic CVD should be eligible for a compre-
hensive rehabilitation programme, as there is evidence of benefit (19). 
Traditionally, such programmes have focused on patients with coronary 
disease, especially those following myocardial infarction or revascular-
ization, usually by cardiac surgery. Yet the benefits of prevention demon-
strated in those who have had a myocardial infarction are as likely to be 
achieved in patients with angina, stroke or other atherosclerotic disease. 
So the new challenge is to extend preventive programmes for all athero-
sclerotic disease patients. At present, even in economically advanced 
health systems, there are gaps in preventive care of such patients. The 
challenge for low- and middle-incomecountries to develop such pro-
grammes will be considerably greater. 

2.2 Asymptomatic individuals at high risk of developing 
atherosclerotic disease

Primary prevention of CVD in individuals has traditionally focused on 
single risk factors, such as “hypertension”, rather than multiple risk fac-
tors – or the total risk approach – and as a consequence the potential 
benefits of total CVD risk reduction have not been achieved (11). As there 
is a continuous relationship between blood pressure and the risk of devel-
oping CVD, the term “hypertension”, dichotomizing this distribution into 
those with a blood pressure consistently greater than a specified level, 
is arbitrary. 

The total risk of developing CVD is not just a function of blood pressure 
but of all the cardiovascular risk factors taken together. This is called total 
cardiovascular risk and is used to describe the probability of a person 
developing an atherosclerotic cardiovascular event over a defined period 
of time, utilizing different risk assessment systems (11, 20). The distribu-
tion of risk is continuous in the population and there are no randomized 
controlled trial data to define the level of risk at which it is appropriate 
to intervene. However, evidence from trials of single risk factor reduction 
shows benefit for individuals at levels of total risk below 5% for fatal events. 
So a 5% CVD risk threshold over 10 years for intervention is conservative 
in high-income countries (21). The number needed to treat (NNT) for a 
defined time period is a useful clinical indicator for prioritizing treatment 
thresholds in resource-constrained health services. Other factors also need 
to be taken into account when deciding on a risk threshold for interven-
tion at a national level, including the prevalence of high-risk individuals 
to be targeted and the practicalities and costs to the health care system 
of detecting such individuals and providing appropriate management, 
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including drug therapies. Although the treatment of an individual should 
be guided by their total CVD risk, the physician also needs to take account 
of patient preferences and comorbidities before committing a patient to 
lifelong therapies.

The great strength of the total risk approach is that it provides a rational 
means of making decisions about intervening in a targeted way, thereby 
making the best use of resources available to reduce cardiovascular 
risk. This approach enables the identification of people at highest risk of 
developing CVD, who have the most to gain from lifestyle and medical 
interventions to reduce their cardiovascular risk. The choice and intensity 
of interventions can then be matched to the level of total CVD risk and the 
risk factors contributing to it and the availability of resources.

Although the principle of total CVD risk assessment is now established 
in all international guidelines as the most appropriate way of identify-
ing those asymptomatic individuals requiring professional lifestyle and 
therapeutic intervention, the evidence for multifactorial intervention is 
less compelling. In a systematic review of 10 trials with disease outcome 
data providing over 900 000 person-years of observation and over 4000 
coronary heart disease events, there was no strong evidence of effects 
on coronary mortality (relative risk (RR) 0.93, 95% confidence interval 
(CI) 0.89 to 1.01) but a small and potentially important 10% reduction in 
coronary mortality may have been missed (22).This lack of any strong 
effect on coronary mortality reflects the quite modest reductions in 
smoking, blood pressure and lipids achievable with lifestyle modifica-
tion in people without established CVD. In contrast, numerous single 
risk factor trials using drug therapies to lower blood pressure and lipids 
have shown comparable reductions in CVD risk that would be predicted 
from the epidemiological relationships. In people with established CVD, 
lifestyle modifications in smoking, diet and exercise produce substantial 
reductions in recurrence rates. Furthermore, extreme dietary changes in 
salt and fat intake achievable in metabolic ward studies show reductions 
in blood pressure and lipids comparable to those achieved pharmaco-
logically, indicating that interventions work to the extent that they are 
practised. 

These findings suggest that multifactorial lifestyle interventions are 
capable of producing benefits but that most people without established 
disease are simply unwilling or unable to maintain the intensity and 
duration of behaviour change required. In the EUROACTION project, the 
increased use of antihypertensive and lipid-lowering therapies improved 
blood pressure and lipid control compared to usual care (23). The use of 
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combination therapies (variable doses) based on generically available drug 
classes will facilitate the use of such treatments (24). The challenge is to 
achieve such risk reductions through a combination of lifestyle change 
and, as appropriate, drug therapies. Drugs work if there is access and 
adherence to treatment.
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3. Research priorities for prevention 
and control of CVD

3.1 Identifying research priorities: relevant issues
Many primary and secondary prevention interventions targeting CVD that 
have been demonstrated to be effective in high-income settings are afford-
able even to low-income countries (3, 11, 17, 25, 26). However, this evidence 
translation is hindered by a lack of context-specific adaptation, system 
barriers and difficulties in engaging the political decision-making process. 
Further, implementation of preventive interventions is not only the collec-
tion of a menu of intervention options. Prevention requires complex social 
change processes whereby different actors and actions influence each 
other over time. In addition, many kinds of supportive context-specific 
research evidence are required for transferring interventions that have 
been shown to be effective in trial settings. Such evidence is related to 
epidemiological, behavioural, social, cultural and organizational aspects. 

Intervention options related to health promotion and health policy may 
not have hard evidence from trial results. With randomized trials the 
certainty of the evidence is often high but the potential for population-
based prevention is low. With comprehensive health promotion and policy 
interventions it is usually the reverse: certainty of the evidence is low 
but the potential and feasibility (and consequently cost-effectiveness) is 
high, except when there are long lag periods due to biological reasons, 
for example the impact of diet changes on prevention of cancer. Thus in 
choosing a set of interventions there is a need to balance the uncertainty 
with the potential effect and feasibility of application. During the cardio-
vascular epidemic in industrialized countries, lifestyle and therapeutic 
interventions were started close to the peak, and detecting any benefit 
when the secular trends were declining has therefore been difficult. In 
low- and middle-incomecountries the trends are upwards and there is a 
need to repeat the health promotion approaches with lifestyle or thera-
peutic regimens to establish whether a lifestyle regimen can achieve 
benefits in reducing the CVD burden. There are other issues that need to be 
researched, such as health literacy, culture, and social and environmental 
context, when determining the role for health promotion. 

In translation of evidence into action, there are also key issues related 
to the social and cultural environment. Interventions that produce posi-
tive results in a developed country may not lead to similar outcomes in a 
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different cultural environment or in a resource-constrained setting. This 
means adopting a context-specific, state-of-the-art approach in applying 
research results; it also implies that actors should recognize the value of 
operational and evaluative research during the actual implementation 
process.

Understanding the current practice patterns in primary and secondary 
prevention in different settings is an important initial step in scaling up 
prevention activities at country level. Approaches need to be developed 
to narrow the implementation gap between evidence-based guidelines 
and the lifestyle, risk factor and therapeutic management of patients with 
CVD. In addition, qualitative research will be important in examining 
the motivation of patients to adhere to treatment, the motivation of prac-
titioners to adopt evidence-based practice, and the barriers to making 
changes in existing systems. Further initiatives that are aimed at scaling 
up prevention should monitor changes in coverage and in the equity of 
provision in order to optimize community effectiveness.

Developing locally applicable and culturally acceptable approaches 
to encourage patients with established disease to stop smoking and to 
increase regular physical activity levels, which can then be tested in 
intervention trials, is an important research priority. Similarly, defining 
feasible and affordable dietary modifications that can reduce saturated 
and trans fat intake and salt intake in specific populations is an impor-
tant priority. Randomized controlled trials can then formally examine 
the effectiveness of such interventions in reducing risk factor levels and 
disease outcomes. 

3.2 Macroeconomic and microeconomic appraisals
Assessment of the economic consequences of CVD in low- and middle-
incomecountries is a major area for new research. Country-specific infor-
mation related to loss of productivity, impact on economies, and conse-
quences of out-of-pocket and catastrophic health expenditure for families 
would assist in making compelling arguments for investing resources in 
prevention and control of CVD and placing CVD activities higher in the 
development framework.

There is currently a scarcity of information on the costs and affordability 
of CVD interventions in low- and middle-incomecountries and popula-
tions. To enable any evaluations of cost-effectiveness it is essential that 
information about the costs of components of health care programmes 
can be identified and included in evaluations. Cost-effectiveness of health 
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behaviour changes, pharmacological treatments and surgical interven-
tions, including percutaneous transluminal coronary angioplasty (PTCA), 
coronary artery bypass graft (CABG) surgery and carotid endarterectomy, 
differ widely between developed and less developed populations. The cost-
effectiveness in these different settings has to be established and should 
be an important focus of research. In addition, the opportunity costs and 
effectiveness of revascularization necessitate ongoing review in the face 
of continuing improvements in medical treatment (24). Research should 
also develop and validate cost-effective screening approaches and clinical 
algorithms for treatment of coronary, cerebral and peripheral vascular 
disease. For example, the overall effects of a screening programme based 
on absolute risk derived from easily measurable risk factors need to be 
evaluated in a multiple risk factor intervention trial using fixed-dose drug 
combinations at different thresholds of a coronary event (22). 

3.3 Health information systems
Research is needed in relation to all types of CVD to develop essential 
information systems that will permit deaths to be counted and causes 
attributed in order to monitor the impact of actions taken. At a minimum, 
these systems should measure cardiovascular risk factors and social 
determinants in randomly selected populations and monitor cardiovas-
cular risk changes over time. These systems need to be institutionalized 
within the national surveillance system for sustainability. Registration of 
atherosclerotic CVD is also required in defined populations with validation 
of diagnosis and prospective follow-up for quality of life, cardiovascular 
morbidity and mortality and all-cause mortality. When resources permit, 
epidemiological research should determine incidence and case fatality 
of atherosclerotic CVD manifestations in the general population, as was 
done in the WHO MONICA1 study (27). Monitoring may not be considered 
“research” but a technical health system function. However, data gathered 
in the process of monitoring are key to evaluation research; that is the 
process to understand the usefulness of the intervention, as demonstrated 
by the MONICA study (27). 

In the case of congenital heart disease, essential epidemiological infor-
mation may be gathered through registries that collect comparable stan-
dardized data to track the burden of congenital heart disease contribut-
ing to fetal, infant and childhood mortality. Such information will also 

1. MONICA: multinational monitoring of trends and determinants in cardiovascular 
disease.
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facilitate research on teratogenic exposures and evaluation of effective-
ness of primary prevention strategies.

Health information is also needed on the current management of 
patients with acute CVD and subsequent time trends based on surveys 
of representative samples of patients. This information can be collated 
from reviews of medical records, personal interviews and examinations 
using standardized methodology. These descriptive surveys enable the 
institutional, professional and patient determinants of outcomes to be 
investigated for prompting health system changes.

Further, medical information systems need to be developed to provide 
information about variation and trends in demand for cardiovascular 
services. Such information, linked to epidemiological information about 
patterns of disease in the community, is required to assess the extent to 
which need outstrips or is met by health services.

3.4 Community cost-effectiveness
An underappreciated problem, amenable to research, is the way in which 
a highly effective intervention can be rendered near useless through a 
chain of inefficiency in the health care delivery system (Figure 1) (28). 
At the beginning of this chain is poor diagnostic ascertainment of those 
requiring treatment, followed by inadequate coverage of the population at 
risk, poor adherence by patients and poor compliance of health workers 
with protocols. The result is a multiplicative decline in the health gain 
achievable and consequently a reduction in the cost-effectiveness of the 
intervention.
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Figure 1.  Trial efficacy to community effectiveness chain: hypothetical 
example taken from antihypertensive treatment in elderly 
people

Note: Regarding the optimistic 100% professional competence estimate, a more typical 
50% figure would half the 8% relative risk reduction (28).

Research to enhance each step in the chain would be highly beneficial in 
ensuring that health care spending generates the expected level of return 
on the investment. This could be applied as a useful framework to develop 
a research portfolio for scaling up primary and secondary prevention. 

3.5 Perspectives of people and patients
It is important to establish knowledge and beliefs about CVD and about 
attitudes to prevention among the general population, patients and health 
professionals. If current beliefs suggest that the diseases are not prevent-
able, or knowledge about causes is incorrect, this may impede progress 
towards prevention. 

Community effectiveness=
33% x 80% x 50% x 75% x 80% x 100%=

8% relative risk reduction

Assuming an untreated event rate of 3% per year
Unadjusted number needed to treat = 100

Community effectiveness number needed to treat = 420

 Diagnostic accuracy 80%

 Population coverage 50%

 Population eligibility for treatment 75%

 Patient adherence 80%

 Professional competence 100%

Efficacy in trial
33% relative risk reduction 

in cardiovascular events
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Further, adherence to long-term therapy for chronic illnesses is around 
50% (29). There are societal, patient, physician and health system deter-
minants responsible for this low adherence. Patients with CVD often have 
to assimilate health information from multiple providers. In low-income 
countries a significant proportion of these patients are illiterate, com-
pounding the problems of assimilating health-related information. Innova-
tive processes are required to improve the health literacy of patients so 
that they can have access to health information and better capacity to use 
it. Research could also identify innovative methods of using information 
technology to address these issues related to health literacy, adherence 
and self-care. Other context-specific approaches are also required to 
improve adherence of patients and clinical practice patterns of physi-
cians. Merely developing clinical guidelines will not be adequate. Patient 
and physician barriers to guideline implementation need to be identified 
and ways found to overcome them through research. 

3.6 Primary health care and health systems
Access to evidence-based interventions through close-to-client health ser-
vices is critical for those suffering from CVD and those at high risk. Many 
of the aspects of primary and secondary prevention of CVD are simple in 
principle and could be delivered in primary care by non-physician health 
workers in many settings. The primary health care systems in resource-
poor countries have little resemblance to those in developed countries. 
Delivery strategies for interventions in resource-restricted health system 
scenarios are likely to be quite different from those in developed countries. 
More investment in relevant research is required to identify the best 
delivery mechanisms for evidence-based interventions in resource-poor 
settings. Much can be learned from antiretroviral therapy and tubercu-
losis treatment strategies in low- and middle-incomecountries, where 
reorientation of health systems has been achieved through training, use 
of non-physician health workers and lay workers, involvement of tradi-
tional health workers and self-care. Research is needed to identify how 
community and family participation can contribute to close-to-client 
programmes aimed at changing smoking, dietary and physical activity 
habits of high-risk individuals. 

Health system and health service research is needed to evaluate the 
optimal ways of configuring service delivery and financing systems to pro-
vide long-term cardiovascular care, particularly in resource-constrained 
settings. There is a role for research in all scenarios, whether the need is 
to assess treatment gaps (30, 31), initiate integration of CVD into primary 
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care (32, 33) or provide CVD services with non-physician health workers 
(32). The first step would be to understand the financing, governance, 
operational and capacity constraints to the delivery of cost-effective car-
diovascular interventions. It is also helpful to study the care pathways 
and patients’ experience from acute through to long-term care with a 
view to improving outcomes. For example, there are important gaps in 
care that could be filled by research identifying the barriers to use of 
inexpensive therapies such as aspirin for acute myocardial infarction 
and stroke. Fixed-dose combinations also offer the potential to address 
treatment gaps for prevention of heart attacks and strokes. Recent stud-
ies have investigated this issue (24). More research is needed on the role 
of fixed-dose combinations in secondary prevention, high-risk primary 
prevention and populationwide primary prevention, focusing not only 
on clinical effectiveness but also on side-effects, costs and long-term 
adherence. 

Ways of integrating existing communicable disease programmes with 
new NCD/CVD programmes (34) will require research evaluating their 
cost-effectiveness, for example the cost-effectiveness of integration of 
treatment of HIV/AIDS with the management of cardiovascular risk status. 

In addition, research efforts should be directed to determining human 
resource needs in the context of NCD/CVD treatment, for example through 
developing and evaluating models for provision of continuing professional 
development and training curricula. Other important research topics 
include:

 ■ development and validation of CVD risk prediction algorithms that are 
appropriate to each low- and middle-incomecountry and to specific 
ethnic and cultural groups within each country;

 ■ development and evaluation of models of preventive cardiology care 
addressing assessment and management of high-risk individuals in the 
population to determine their clinical and cost-effectiveness compared 
to usual medical practice;

 ■ reform of the health financing system to prevent catastrophic health 
expenditure due to CVD;

 ■ regulation of the health care market to ensure equity of provision of 
cardiovascular services;

 ■ reorientation of the public health system to address prevention of CVD;

 ■ reform of the referral system to facilitate continuity of care. 
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Research priorities for NCD/CVD prevention and control related to health 
systems and primary health care are further elaborated in a separate 
paper of this WHO series (35). 

3.7 Technologies
Rationally selected and appropriately utilized medical technology has the 
potential to make curative care of CVD more cost effective. On the other 
hand, if medical technology is purchased indiscriminately the produc-
tivity and efficiency of resource-scarce health systems can be seriously 
threatened. Research is required to determine appropriate resource 
allocation for medical technology in the management of CVD in order 
to maximize health benefits and equity. Biotechnology, with its cutting-
edge approaches, has led to the discovery of new diagnostics, vaccines 
and drugs for both communicable and noncommunicable diseases. The 
potential applications of these technologies in prevention and manage-
ment of CVD remain largely untapped and need to be researched. Some of 
these new technologies can be adapted to surmount health infrastructure 
constraints in low- and middle-incomecountries. For example, biotech-
nology-based diagnostics have the potential to provide near-patient test-
ing with accurate and less expensive assays for blood sugar and lipids, 
eliminating the need for venepuncture, blood processing, transportation 
and laboratory assays. Simplified technologies, such as solar-powered 
semi-automatic blood pressure measurement devices (36) that can be 
used by non-physician health workers with no auscultation skills, can 
also contribute to improving the management of CVD, particularly in 
settings with critical shortage of health workforce.

3.8 Non-atherosclerotic heart disease
The generic research alluded to above in relation to atherosclerotic heart 
disease is equally relevant to non-atherosclerotic heart disease. In addi-
tion, research is required to develop and assess the cost-effectiveness 
of preventive strategies for reducing the burden of congenital heart dis-
ease and its societal and health care costs by addressing preventable 
causes such as rubella infection, alcohol abuse, iatrogenic causes and 
consanguinity. 

Compiling accurate data on the social and cultural factors that con-
tribute to the risk of contracting Chagas disease and economic analysis 
of control strategies for Chagas disease are vital to help authorities in 
the assessment and selection of optimal programmes in terms of cost 
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and protection provided. There is also a need to evaluate approaches 
that prevent initial infection and approaches to drug treatment in the 
indeterminate and chronic phases of this disease.

Well-planned studies are required to gather epidemiological data on 
rheumatic fever and rheumatic heart disease and for development of a 
cost-effective vaccine. Likewise, examination of cost-effective approaches 
to the prevention of rheumatic heart disease in low- and middle-income-
countries by treating pharyngitis in the school setting (for example), and 
approaches to enhancing penicillin prophylaxis for secondary prevention 
and anticoagulation when appropriate, are also required.

There are research gaps related to heart disease caused by infectious 
agents, which are not uncommon in low-income countries. One example is 
tuberculous pericarditis, on which practically no research has been done. 

3.9 Gender and social inequalities
There are marked differences in patterns of health and CVD in males 
and females due to sex differences, lifestyles and working conditions 
(including on account of gender differences) experienced by them (37). 
Principles of health equity and human rights demand that males and 
females should have equal opportunities to realize their potential for 
health and well-being. For effective prevention and management of CVD, 
differences between sexes need to be recognized and incorporated into 
health policies and programmes. As such, research on CVD needs to be 
more sensitive to sex and gender differences. Women must be included 
in all research, including interventional studies and clinical trials, in 
numbers adequate to allow for valid analysis of differences in intervention 
effect. Sex and gender should be key variables in all research designs and 
data analysis should generate results disaggregated by sex. Differences 
between males and females that may emerge in research studies should 
be clearly presented and implications for disease prevention and treat-
ment investigated. 

Social gradients of CVD vary by risk factor (for example tobacco use, dia-
betes) and by the markers of social position used for analysis (for example 
education, material wealth) (38, 39). There is no clear understanding of 
why these social gradients occur. Research can help to better understand 
the pathways and reduce the social gradient of CVD by identifying:

 ■ global and local determinants that affect health equity;
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 ■ specific societal and political structures and health care system factors 
that differentially affect people’s chances to be healthy;

 ■ policy interventions for reducing social stratification, vulnerability and 
exposure of disadvantaged populations;

 ■ barriers in health systems that prevent affordable diagnostics and 
treatment interventions from reaching the poor;

 ■ health financing mechanisms that reduce out-of-pocket health care 
expenditure.
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4. Conclusion

Based on the above, the research priorities for prevention and control of 
CVD, with a focus on low- and middle-incomecountries, are to:

 ■ generate country-specific information on risk factors, the disease bur-
den, and economic and social costs and impact of globalization and 
urbanization to make compelling arguments to political leadership for 
placing CVD high on the development agenda;

 ■ develop methods for monitoring trends of CVD morbidity, mortality 
and risk factors and for evaluation of the effectiveness of policies and 
programmes;

 ■ evaluate the macroeconomic and social impact of CVD and cardiovas-
cular interventions;

 ■ develop observational cohorts to study the social, cultural and economic 
determinants of behavioural and other cardiovascular risk factors;

 ■ develop models of combinations of interventions (policy, environmental 
and individual) to address cardiovascular risk factors in diverse set-
tings and evaluate their effectiveness;

 ■ investigate and define health system-related opportunities and barriers 
to care and develop feasible approaches to apply cost-effective inter-
ventions for primary and secondary prevention with a special focus on 
primary care and utilizing non-physician health workers; 

 ■ develop and validate screening programmes based on absolute risk in 
an intervention trial using fixed-dose combinations at different thresh-
olds of coronary risk;

 ■ develop appropriate resource allocation models for medical technologies 
required for CVD interventions in order to maximize health benefits 
and equity; 

 ■ develop vaccines and safer and affordable medicines for addressing 
neglected CVDs such as rheumatic heart disease and Chagas disease;

 ■ investigate and define barriers and solutions to develop and implement 
health-supporting policies in sectors outside health (for example trade, 
education, agriculture, industry);
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 ■ determine the effectiveness of community education campaigns, com-
munity participation and multisectoral action for CVD prevention in 
different cultural and economic settings;

 ■ validate cost-effective screening approaches, risk prediction method-
ologies and clinical algorithms applicable to low- and middle-incom-
ecountry settings; 

 ■ evaluate the macroeconomic impact and the impact on social inequities 
of cardiovascular policies and interventions.

Finally, considerable added value would be achieved if national research 
programmes focusing on NCD/CVD could be coordinated to achieve com-
mon protocols and methods of evaluation across geographical regions 
within and between countries. Such coordination would enable compari-
sons of burdens of disease, trends, service delivery models and the impact 
of innovative approaches to translate evidence into action, particularly 
in low-resource settings.
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

The global burden of cancer continues to increase. In 2008, an estimated 
12.7 million new cancer cases and 7.6 million cancer deaths occurred 
worldwide. Despite the fact that about 60% of cancer deaths occur in low- 
and middle-income countries and that this is likely to increase in future, 
insufficient action is being taken to reduce this burden or to understand 
its causes. The overall goal of the World Health Organization (WHO) Action 
Plan for the Global Strategy for the Prevention and Control of Noncommu-
nicable Diseases (1) is to reduce the global burden of noncommunicable 
disease (NCD), including cancer, and to improve the quality of life of 
patients with cancer in the most cost-effective manner. The Action Plan 
includes a call for a prioritized research agenda that develops the neces-
sary evidence for the implementation of effective strategies for the reduc-
tion of the cancer burden. This can be achieved through the development 
of national cancer control programmes, which are aimed at identifying 
cancer risk factors, reducing population exposure to those factors and 
improving the health care service infrastructure and responsiveness to 
cancer control needs. WHO has produced extensive material to facilitate 
national cancer control programme planning and implementation and 
make it compatible with a country’s cancer burden. Research that identi-
fies the causes of cancer, evaluates prevention and control measures and 
informs the translation of existing and newly acquired knowledge on 
causes of cancer into feasible and effective actions is vital for this process. 
Specifically, original research that creates new knowledge and bridges 
existing information gaps across etiology, prevention, screening, early 
diagnosis, treatment, palliative care and rehabilitation are major priori-
ties in the context of cancer control. It is important to perform locally and 
regionally relevant research that will help in monitoring progress towards 
cancer control. This will include collecting data on process measures such 
as reduction of exposure to risk factors and coverage of early detection 
programmes as well as outcome measures such as cancer incidence and 
mortality.
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1. Introduction

In 2008, an estimated 12.7 million new cancer cases and 7.6 million 
cancer deaths occurred worldwide (2). This corresponds to a lifetime risk 
of one out of five persons developing cancer before the age of 75 years. In 
high-income countries, more than one out of four deaths is due to cancer. 
However, out of the 7.6 million cancer deaths worldwide in 2008, about 
60% occurred in low- and middle-income countries, a proportion that is 
increasing because of population growth, ageing populations, increasing 
exposure to cancer risks (tobacco, obesity, reproductive patterns) and poor 
survival for common cancers (3). Many governments recognize and are 
interested in addressing the growing burden of cancer and other noncom-
municable diseases (NCDs), but face the challenge that these diseases are 
not prioritized by major global health authorities that determine funding 
flows.

It has been increasingly recognized that the benefits sought in cancer 
control can best be obtained by establishing a national cancer control 
programme that is comprehensive and integrated into an NCD action plan 
(4). Such initiatives should have wide multisectoral involvement (5) and 
encourage reforms of health care systems in order to provide adequate 
attention to NCDs. Research findings are required to provide the evidence 
base to best develop, implement and regularly refine such plans.

In general, knowledge about cancer control has increased substantially 
in recent years in part due to the work of the International Agency for 
Research on Cancer, the specialized cancer research agency of the World 
Health Organization (WHO), which focuses on conducting and coordinat-
ing research on the burden, causes, prevention and early detection of 
cancer worldwide (3). Nevertheless, research on cancer remains a high 
priority globally as, for many cancer types, little is known about their 
etiology. The identification of new exposures or changes in exposure 
levels with carcinogenic potential and investigations into gene–envi-
ronment interactions reveal novel mechanisms of carcinogenesis and 
possible susceptible populations. Despite the focus of organizations such 
as the International Agency for Research on Cancer in low- and middle-
income countries over a number of decades, research in these regions 
still does not receive sufficient attention due to the lack of resources and 
capacity. There are at least three major issues that justify prioritizing 
cancer research in low- and middle-income countries:
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 ■ More basic knowledge on causes of cancer, its risk factors, susceptible 
populations and biological pathways of carcinogenesis is necessary 
to develop prevention programmes; this research should take advan-
tage of the emerging fields of genomics, epigenomics, proteomics and 
metabonomics.

 ■ Where there is available knowledge on cancer control it is inadequately 
applied to low- and middle-income countries (or indeed to underprivi-
leged groups in high-income countries).

 ■ The knowledge about how to implement and evaluate proven preven-
tions, particularly in the specific context of low- and middle-income 
countries, is limited.

Continued efforts are also needed in high-income countries to decrease 
their burden of disease. The knowledge gained in high-income countries 
is also important for low- and middle-income countries, as cancers that 
are currently more common in high-income countries are on the rise in 
low- and middle-income countries. 

The overall goals of the cancer component of the WHO Action Plan for 
the Global Strategy for the Prevention and Control of Noncommunicable 
Diseases are to reduce the burden of cancer and to improve the quality 
of life of patients with cancer.

The plan aims at:

 ■ reducing population exposure to risk factors through effective multi-
sectoral policies, regulations and programmes;

 ■ early detection of cancer where validated strategies exist;

 ■ improving health services at primary, secondary and tertiary care 
levels for cancer patients;

 ■ improving the patient’s overall quality of life through better manage-
ment of the psychosocial and economic consequences of the disease 
for cancer survivors.

Through the above-mentioned emphasis on a comprehensive approach 
to cancer control (6), additional resources and effort must be mobilized 
to reach an appropriate balance between the needs for improvement in 
prevention and early detection and the necessary expansion and improve-
ment of diagnostic and therapeutic capacity for symptomatic disease (7). 

The cancer component of the Action Plan framework has the following 
six objectives:
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 ■ raise the priority accorded to cancer, and recognize that the steadily 
increasing cancer burden is a development issue;

 ■ establish national policies, plans and programmes for the control of 
cancer and promote targeted research into causes and mechanisms 
of cancer;

 ■ promote interventions to reduce exposure to risk factors, including 
infections, lifestyle (notably tobacco, alcohol, unhealthy diet), obesity, 
physical inactivity, environment, radiation and occupation;

 ■ promote research in cancer control to broaden evidence supporting 
and assessing the efficacy of cancer control strategies;

 ■ monitor the cancer burden and population exposure to risk factors and 
implementation of the action plan for cancer control;

 ■ develop partnerships to build coordinated collaborative efforts.

The challenges for future research are to evaluate how to apply existing 
knowledge and to perform original research to create new knowledge 
in order to bridge existing gaps. This paper summarizes the available 
knowledge and the priorities for research. In addressing this agenda there 
are significant benefits in developing and promoting regional cooperation 
on research projects, both to enable sufficiently scaled studies to obtain 
reliable results and to permit the relevance of the data to be assessed in 
terms of a broader geographical context.
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2. Brief review of successful 
interventions

Major identified cancer risk factors are tobacco use, chronic infections 
(hepatitis B and C viruses, human papilloma viruses, Helicobacter pylori, 
Epstein-Barr virus, human immunodeficiency virus (HIV), schistosomia-
sis), dietary-related factors (including dietary toxins, obesity, and alco-
hol), physical inactivity, hormonal and reproductive factors, ionizing and 
ultraviolet radiation, and occupational and environmental exposures to 
carcinogens (8). Many cancers still lead to death from the disease and 
even when successes in treatment have been achieved, they are often 
accompanied by severe side-effects or late effects of the treatment, so 
that primary prevention remains the ultimate goal. There is evidence 
from some high-income countries on the benefits from control of most of 
these factors, while in low- and middle-income countries the protection 
against chronic hepatitis B infection by vaccination (9, 10) offers great 
promise in reducing future liver cancer burden with other benefits from 
tobacco control and control of food and water contamination (arsenic/
aflatoxins). The following paragraphs summarize a number of success-
ful interventions in the areas of policy, prevention, screening and early 
diagnosis, treatment, and palliative care.

In most countries tobacco is the main known cause of cancer, and the 
burden of tobacco-related cancer is increasing in most low- and middle-
income countries. The WHO Framework Convention on Tobacco Control 
has proved a key instrument for the development of public policy measures 
for tobacco control. These measures will further contribute to reducing 
the burden of tobacco-related cancers in high-income countries and in 
some low- and middle-income countries where tobacco control measures 
have been implemented. However, despite these successes, tobacco con-
sumption is still increasing worldwide and cancers caused by tobacco will 
continue to kill millions of people in the next decades. The development 
of effective tobacco control measures that are appropriate to the cultural 
context and conditions in low- and middle-income countries remains one 
of the priorities for future work.

With regard to vaccines, as mentioned above, major advances have 
been made with the development and application of a vaccine against 
hepatitis B with some early evidence of a reduction in liver cancer (11). 
Coverage by the vaccine in areas of endemic hepatitis B infection continues 
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to increase but questions relating to the 350 million hepatitis B chronic 
carriers worldwide remain important to address (WHO data – see also 
paper by Burton et al. (12) on hepatitis viruses for background). Although 
the present vaccines for human papilloma virus are expensive and only 
effective against two of the known oncogenic human papilloma virus 
types, there is evidence to suggest that when administered to women not 
yet infected with the relevant human papilloma virus type, approximately 
70% of cervical cancer could be prevented (13). The challenge is to develop 
affordable vaccines, feasible delivery methods and high compliance with 
vaccination in order to realize this potential in low- and middle-income 
countries (14).

Early detection (through awareness about early symptoms or organized 
screening programmes) will benefit patients with most types of cancer. 
From research in high-income countries we know that screening is effec-
tive for breast, cervical and colorectal cancer (15–17). A recent study in 
rural areas of India demonstrated that human papilloma virus screening 
for cervical cancer resulted in a reduction in advanced cases of cervical 
cancer and cervical cancer deaths by around 50% (18). Nevertheless, there 
are few examples where screening programmes have been successfully 
applied in low- and middle-income countries. Caution is necessary over 
assuming that screening can be applied within low- and middle-income 
countries without further evaluation relevant to the socioeconomic situ-
ation, health system and culture of the country (6, 19).

For cancer treatment, improvements in the outcome of testis, breast 
and colorectal cancer and Hodgkin’s lymphoma, as well as many forms 
of childhood cancer, have occurred in high-income countries. Some low- 
and middle-income countries (for example Central American countries, 
Chile) have achieved remarkable results in the treatment of childhood 
tumours, particularly acute lymphoblastic leukaemia and lymphomas, 
through well-organized treatment programmes that include evidence-
based multidisciplinary protocols. Several of these protocols use drugs 
that are available in generic form, and are included in the WHO model list 
of essential medicines. In addition, improved survival outcomes have been 
achieved in low- and middle-income countries for some other cancers, 
such as breast, cervix, ovary, urinary bladder, head and neck cancers 
and adult lymphoreticular malignancies, by improved accessibility to 
diagnosis and treatment through increased investment in their health 
services (20). 

WHO (21) has spearheaded the application of palliative care in many 
low- and middle-income countries. Unfortunately, access to care and to 
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oral morphine, and access to staff trained in palliative care, are limited 
in many low- and middle-income countries, so that most cancer patients 
die without adequate pain relief, adding to the sense of fatality attached 
to cancer both by the population and also by many health care person-
nel. Of the several models for palliative care in low- and middle-income 
countries, those showing more success rely on community-based pro-
grammes and home-based care, such as the community-based palliative 
care programme in northern Kerala, which in six years has achieved 
coverage of around 70% for an area of 11 million people.
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3. Opportunities for research

3.1 Burden
Descriptive epidemiology based on high-quality cancer registry data is 
necessary in order to determine the extent of the cancer burden in coun-
tries, and to identify areas of greater risk. Only a small percentage of the 
population in low- and middle-income countries is covered by population-
based cancer registries, which provide the baseline information for gov-
ernments to develop cancer action plans. In addition, registries permit 
the development of hypotheses about disease etiology, the identification 
of cancer cases in epidemiological studies (for example prospective cohort 
studies) and the evaluation of intervention strategies at the population 
level. Thus cancer registries provide a foundation for cancer research as 
well as cancer control plans. Their development and support should be 
an integral part of a national cancer control programme. 

3.2 Causes
Epidemiological and experimental studies are required for a better under-
standing of the causes of cancer, particularly on cancers with unknown 
etiology or on newly emerging exposures. Research in this area should 
not focus exclusively on identifying possible exogenous factors but also 
on understanding the nature of the genetic and epigenetic changes they 
induce, the biological pathways they affect and the changes induced at 
cell and tissue levels.

Although a number of important risk factors for cancer have been identi-
fied (see above), many cancers in both low- and middle-income countries 
and high-income countries remain of uncertain etiology. For example, 
the causes of a significant proportion of prostate, breast and colorectal 
cancers are obscure. For other cancers, such as squamous oesophageal 
cancer, common risk factors in high-income countries (tobacco and alco-
hol) do not appear to be responsible for the majority of cases in low- and 
middle-income countries (for example those in Central Asia or in sub-
Saharan Africa). Therefore epidemiological and molecular pathology stud-
ies, including associated biobanks, are particularly needed in low- and 
middle-income countries to determine the role of known risk factors and 
identify new risk factors in specific populations and their interaction 
with population characteristics. Furthermore, studies on underresearched 
cancers, often those common in low- and middle-income but rare in 
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high-income countries (for example nasopharyngeal cancer, cholangio-
carcinoma), are necessary. 

As an adjunct to studies of cancer etiology, multicentric surveys on the 
age-specific prevalence of the most important known causes of cancer 
(for example smoking, obesity, and selected infections such as human 
papilloma virus, hepatitis C and HIV) would be useful to evaluate risk 
trends and predict the evolution of cancer sites strongly associated with 
those causes, such as the human papilloma virus prevalence surveys 
coordinated by the International Agency for Research on Cancer (22).

3.3 Prevention
Many primary prevention activities are ongoing in high-income countries, 
for example on tobacco control, healthy diet or protection from ultraviolet 
radiation, but given the still high exposure prevalence the optimization 
of prevention plans remains a high priority. 

Where causes are known the challenge is to conduct research into 
prevention measures that put this knowledge into practice in the specific 
cultural and regional context. The types of actions that have had some 
effectiveness in high-income countries include:

 ■ legislation, for example tobacco taxation, food safety regulations, occu-
pational health and safety regulations;

 ■ health promotion, for example education of the public through the 
mass media.

To obtain major effects upon cancer and other NCDs requires influenc-
ing the actions of governments at all levels, including through social 
support mechanisms, town planning, providing the means for recre-
ational physical activity, reaching agreement with the food industry 
and providing agriculture support for the provision of healthy foods, 
reducing the use of carcinogenic chemicals in industry and counteracting 
pollution of the environment. Therefore research on cancer prevention 
should evaluate the extent to which government actions affect cancer 
incidence, to provide the local knowledge required to support advocacy 
for cancer control.

In summary, research gaps in relation to cancer causes and prevention 
include:

 ■ improved information on population cancer burden;

 ■ data on population exposure to known or suspected carcinogens;
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 ■ etiological studies on risk factors and their interaction (including gene–
environment interactions);

 ■ risk assessment, evaluation of attributable risks and projection of can-
cer incidence based on exposure prevalence and relative risk estimates;

 ■ identification of priority risk factors in the country concerned, based 
upon their population attributable fraction, that is the fraction or 
proportion of cancers that can be attributed to different risk factor 
exposures;

 ■ methods for applying cancer prevention strategies in relation to local 
culture and local resources.

3.4 Early detection
In low- and middle-income countries, the priorities are to improve cancer 
detection and diagnosis and to reduce the number of cancers diagnosed 
at an advanced stage. This includes increasing awareness for cancer 
symptoms in the general population and among health professionals, and 
learning how to change the negative (fatalistic) views about cancer, within 
the particular cultural context of the country concerned, by developing 
culture-specific health promotion materials and improving public aware-
ness. WHO (19) recommends that when a new early detection programme 
is planned, this should first be introduced as a demonstration project in 
a defined area. Only when evaluation has shown the programme to be 
successful should it be extended across the whole country.

A major focus of research on early detection is the identification of 
molecular biomarkers useful for detection, diagnosis, prognosis or pre-
diction of cancer. In this respect, new technologies, often referred to as 
“omics”, provide unprecedented opportunities for identifying molecular 
markers that may signal the presence of malignant cells ahead of any 
clinical symptoms. Research should address the discovery and applica-
tion of biomarkers within the specific etiological and pathological context 
of cancers common in low- and middle-income countries. This research 
requires interdisciplinary cooperation and international coordination. 

Many of the approaches used for early detection in high-income 
countries involve specialized staff or technology, which are not avail-
able in most low- and middle-income countries. The low-technology 
alternatives, however, may not have an adequate evidence base, which 
makes it important that these (for example clinical breast examina-
tion screening for breast cancer and visual inspection of the cervix 
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with acetic acid application screening for cervix cancer) are evaluated 
within low- and middle-income countries, and implemented only in 
well-monitored demonstration areas (23, 24). The design that should 
be used for such research projects ranges from the quasi-experimental 
to a randomized screening trial. On the other hand, efforts must also 
be made to make appropriate high-technology methods available in 
low- and middle-income settings, for example through opportunities in 
biomarker developments and in the development of robust, miniaturized 
imaging devices.

Early detection programmes can only be effective if they reach a large 
proportion of the target population, are affordable, and the early detec-
tion and treatment services provided reach high levels of performance. 
This requires the implementation of comprehensive quality assurance 
programmes for services that are appropriate to the settings of low- and 
middle-income countries. In addition, the process by which a programme 
is introduced into a country and subsequently scaled up (rolled out to 
cover the entire country) should also be effectively controlled (7).

In summary, research gaps in relation to early detection in different 
socioeconomic settings include:

 ■ development of programme strategies for screening and early detection 
coupled with effective clinical management programmes;

 ■ evaluation of models for implementing effective screening programmes 
in different socioeconomic settings;

 ■ studies to document determinants and barriers to participation in early 
detection programmes and those leading to cancer being diagnosed 
at an advanced stage;

 ■ cost-effectiveness of alternative technologies for diagnosis, screening 
and treatment appropriate for use in low- and middle-income countries;

 ■ means for downstaging of detectable cancers through public aware-
ness programmes;

 ■ improvement of pathology and imaging practice in cancer diagnosis, 
including the feasibility and utility of teleimaging and telepathology as 
tools for improved diagnosis and education in low- and middle-income 
countries;

 ■ further development and piloting of quality assurance guidelines for 
screening and early detection programmes appropriate to low- and 
middle-income countries.
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Another aspect of early detection strategies stems from the fact that a 
proportion of common adult (breast, colon) and childhood cancers have 
a strong component of heritability and often manifest themselves with 
familial patterns. It is important to increase the awareness of these famil-
ial patterns in order to better identify subjects who may be at particularly 
high risk of cancer. These subjects and families should be included in 
appropriate follow-up programmes. In the case of common cancer predis-
position syndromes, such follow-up programmes have shown a remark-
able efficiency in facilitating early detection and reducing mortality.

3.5 Treatment and palliative care
Many research projects in treatment and palliative care will evaluate the 
best way to apply an established approach within the local health service 
context. However, the evolving understanding of the need for specific treat-
ment approaches, taking into account the particular biological pathways 
of cancer types common in low- and middle-income countries, should also 
be considered. In the case of palliative care, emphasis should be placed 
on evaluating community-based approaches.

In summary, research gaps in relation to cancer treatment, rehabilita-
tion and early palliative care include:

 ■ research on improvements of health care systems to reduce barriers to 
access to diagnosis and treatment, rehabilitation and palliative care;

 ■ cost-effectiveness of resource-minimal, locally affordable and effective 
multimodality therapy for common cancers, including surgery;

 ■ cost-effectiveness of modalities of different surgical procedures and 
radiotherapies given varying resource settings and health care systems;

 ■ studies to document trends in population-based cancer survival experi-
ence in low- and middle-income countries, to evaluate the efficiency 
and effectiveness of health services responses to diagnosis, treatment 
and follow-up care of cancer patients;

 ■ palliative role of surgery, chemotherapy and radiotherapy;

 ■ comparative assessment of surgical practice across different regions, 
taking advantage of the clinical expertise developed in areas where 
specific types of cancer are frequent;

 ■ validated models on palliative care in different socioeconomic settings;

 ■ evaluation of outcome of community-based palliative care, conditions 
for success and sustainability;
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 ■ evaluation of policies for the provision of morphine for palliative care;

 ■ role of supportive care interventions in early stages of the disease, for 
example good symptom relief and psychosocial support from the time 
of diagnosis;

 ■ palliative care solutions for problems in cancers less common in high-
income countries, for example palliation of symptoms of advanced head 
and neck cancers in India;

 ■ support to parents, families and communities to improve the environ-
ment of cancer patients and their integration into the fabric of society;

 ■ development and piloting of quality assurance guidelines and pro-
grammes for service provision, programme management and rollout 
in low- and middle-income countries.
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4. Research on monitoring and 
evaluating progress on national 
cancer control programmes

All countries should adopt a national cancer control programme; WHO 
(5, 8, 19, 25) has produced extensive material to facilitate their plan-
ning. These must be compatible with the country’s cancer burden and 
with priorities set after a situation analysis. Progress on meeting the 
national cancer control programme’s objectives should be monitored and 
periodically evaluated. Establishing a regional and national database on 
cancer incidence, stage distribution, short-term and long-term survival, 
mortality and prevalence of cancer risk factors for estimating reliable 
and consistent data about the cancer burden is a high priority within a 
national cancer control programme.

The targets set for incidence and mortality reduction will take some 
years to be achieved. Therefore it is necessary to monitor process mea-
sures (such as reduction of exposure to risk factors, coverage of early 
detection programmes, timeliness and quality of diagnosis, treatment 
and care) and intermediate outcomes (such as stage distribution, short-
term and long-term survival rates, variations in measurable intermedi-
ate biological markers) while waiting for final outcomes such as cancer 
incidence and mortality that will show whether or not the national cancer 
control programme is efficient and effective.

All the above requires a cancer information system, preferably popu-
lation-based cancer registries. However, cancer registration need not be 
nationwide; sentinel registries can provide data that will permit priority 
setting and evaluation of the national cancer control programme. Hospital-
based cancer registries allow evaluation of the demand for and quality 
of services and estimation of survival rates, and facilitate follow-up and 
compliance with diagnosis and treatment. In countries with poor health 
infrastructure, however, surveys on needs assessment conducted at the 
community level are essential for identifying unmet needs and problems 
of accessibility to the different services.

In summary, research priorities for establishing and scaling up com-
prehensive national cancer control policies and programmes in low- and 
middle-income countries include:
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 ■ research to track the cancer burden and its social and ecological 
determinants;

 ■ improvements in cancer registration;

 ■ collect other data needed on cancer (including prevalence of major risk 
factors, human resources, staging, treatment, use of opiates, economic 
impact of cancer), supported by:

 ■ promotion of sample surveys of prevalence of social determinants 
of NCDs;

 ■ development of an information system for the country’s national 
cancer control programme;

 ■ operations research on means to obtain the needed data; 

 ■ reduction of legal constraints on data collection; 

 ■ promotion of stringent detection and diagnosis based on well-docu-
mented pathology and imaging practice;

 ■ identification of local successes, for example in downstaging and treat-
ment, and their wider application;

 ■ means to train health professionals on all aspects of cancer control, 
including leadership and management of cancer control programmes 
with a public health approach at the national, state and district levels;

 ■ means to influence politicians on needs for cancer control;

 ■ innovative ways to facilitate the development or reinforcement of cancer 
control programmes that can accelerate improvement processes on a 
wider scale in low- and middle-income countries;

 ■ systematic documentation and reporting on implementation of screen-
ing and early detection and treatment programmes worldwide.
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5. Research leadership in low- and 
middle-income countries

The benefits of a coherent, effectively implemented cancer research pro-
gramme that appropriately addresses local and regional needs in low- and 
middle-income countries go far beyond the immediate benefits of devel-
oping the overall understanding of cancer in the region and supporting 
a cancer prevention and control programme. By creating local long-term 
research programmes and promoting partnerships with other low- and 
middle-income or high-income countries it contributes to strengthening 
local capacity and to preventing or reversing the migration of qualified 
health care personnel.

Furthermore, it is important to stress that research in low- and middle-
income countries is giving new insights into the knowledge on cancer, 
highlighting aspects of the disease that are not perceived through research 
in high-income countries, thus improving the global understanding and 
management of the disease. This is particularly true for research on 
gene–environment interactions and in a number of cancers, or special 
etiological situations, that can only be properly evaluated in low- and 
middle-income countries. This presents an opportunity for low- and 
middle-income countries to contribute in a leading way to international 
cancer research and to establish fruitful research collaborations that can 
be a route to increasing research capacity. 

Examples of leading-edge research conducted in low- and middle-
income countries include prevention of the major causes of liver cancer, 
including hepatitis B vaccination in Taiwan (11) and in the Gambia (9), 
aflatoxin reduction strategies in Guinea (26) and intervention by vitamin 
and oligoelement supplementation to prevent oesophageal cancer in high-
incidence areas of China (27). Other examples include evaluation of the 
effects of household air pollution in China, studies on the efficacy of visual 
inspection of the cervix with acetic acid application in cervix screening 
(23) and clinical breast examinations for screening for breast cancer in 
the Middle East and India (24, 28, 29). Finally, in the treatment area, an 
example of research carried out in low- and middle-income countries 
is the development of innovative regimens for the treatment of Burkitt’s 
lymphoma and other cancers of childhood.
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6. Conclusion

Due to the worldwide high and increasing cancer burden it is essen-
tial to raise the priority accorded to cancer. Epidemiological, molecular, 
public health, clinical, community and behavioural research is needed 
to generate new knowledge in cancer causes and control as well as to 
help translate this knowledge into effective policies and programmes. 
Conducting research is not easy, even when the best design is apparent. 
There are needs for personnel, for funding, for support from many who 
may not be directly involved in the research nor derive any immediate 
benefit from it, including governments, public health programmes and 
health care workers, and not least, for securing the collaboration of the 
subjects of the research – patients and the community as a whole.

Regarding intensified research in low- and middle-income countries, 
a necessary first step is to secure partnerships with local experts with 
experience in conducting research in those countries, as well as funding 
and expertise from research organizations in high-income countries. 
This approach requires a structured, international partnership between 
local organizations and research institutions with a global perspective. 
Increasingly this should be considered in the light of the United Nations 
summit on NCDs that will take place in 2011 and the appropriateness of 
development aid being used to address a number of the above priorities. 

It is highly recommended that local public health institutes, universities 
and other research entities collaborate closely with the national cancer 
control programme to foster synergies between research carried out at 
the local level and the research agenda of the programme. Whenever 
appropriate, training should be done locally, in the country with the need 
for trainees, if necessary by seconding experts to train the trainers (during 
university-funded sabbaticals for academics, for example). 

The influence of WHO can sometimes be critical in persuading donors to 
allocate research funds; it must take the lead in drawing the attention of 
major international donors and governments to the fact that the burden of 
cancer, and more generally NCDs, is a development issue. Finally, develop-
ing the cancer research capacity in low- and middle-income countries is in 
the interest of all, as the advances in our understanding of the causes and 
mechanisms of cancer made in low- and middle-income or high-income 
countries often have reciprocal benefits.
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Over 1 billion people of all ages suffer from chronic respiratory dis-
eases. They are increasing in prevalence and severity. Although effective 
prevention and management plans that reduce morbidity and mortal-
ity from chronic respiratory diseases have been implemented in some 
countries, further action is essential in most. Opportunities for research 
and innovations in care vary widely between high-income countries, 
where diagnostic methods and treatments are usually available, and 
low- and middle-income countries, which are poorly equipped to fight 
against chronic respiratory diseases. A prioritized agenda for research 
in chronic respiratory diseases from the public health perspective should 
encapsulate these gaps in knowledge and include knowledge transfer to 
poorly resourced countries. 

Major research priorities include studying the feasibility and effective-
ness of low-cost and integrated prevention and management approaches 
for chronic respiratory diseases through a primary health care approach; 
determining their burden and risk factors, including tobacco smoke, solid 
fuel combustion, outdoor and indoor air pollution, allergens and other 
environmental factors and comorbidities; developing evidence-based 
approaches and strategies for early diagnosis and treatment of asthma 
and chronic obstructive pulmonary disease (COPD) in low- and middle-
income countries and efficient training tools for health care providers; 
assessing gaps in access to and affordability of essential technologies 
and medicines for asthma and COPD and developing strategies to provide 
low-cost essential medicines to poor populations and to prevent overpre-
scription and overconsumption; estimating the impact of interventions and 
monitoring the progress and trends of prevalence, risk factors, morbid-
ity and mortality, and the disease burden; and assessing the benefits of 
community education and participation.
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1. Introduction

 Chronic respiratory diseases have major adverse effects on the life and 
disability of patients (1). It is estimated that 4 million people died prema-
turely from chronic respiratory diseases in 2004, and it is projected that 
globally the death rate and burden from those diseases will considerably 
increase in the future (1).

Major chronic respiratory diseases include asthma and chronic obstruc-
tive pulmonary disease (COPD). Other chronic respiratory diseases include 
occupational lung diseases, sleep disordered breathing, bronchiectasis 
and interstitial lung diseases (2). People of all ages suffer from chronic 
respiratory diseases, which are increasing in prevalence and severity (2). 

Everyone in the world is exposed to risk factors for chronic respira-
tory disease: tobacco use, indoor air pollution (particularly biomass fuel 
combustion in low- and middle-income countries), outdoor air pollution, 
lack of physical activity and obesity, allergens, infections and occupa-
tional agents (2–4). These effects start before or soon after birth and 
continue throughout life (5, 6). Many of these risk factors are common to 
other noncommunicable diseases (NCDs) (1). In some countries infectious 
diseases (including tuberculosis and HIV) and their residual effects add 
to the burden of morbidity from chronic respiratory disease. Effective 
management plans can control some chronic respiratory diseases, and 
reduce morbidity and mortality.

This paper reviews current successful interventions and initiatives in the 
prevention and management of asthma and COPD, considers key research 
gaps related to these conditions as the major diseases contributing to 
the global burden of chronic respiratory disease (1), and identifies the 
following as priority areas for research: 

 ■ severe or uncontrolled asthma and comorbidities

 ■ COPD and comorbidities

 ■ integration of chronic respiratory diseases in a global NCD action plan

 ■ early childhood respiratory diseases and their relation to respiratory 
diseases in adults.
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2. Review of interventions 

2.1 Asthma
In high-income countries, various interventions for asthma have been 
undertaken. Implementing the recommendations of clinical practice 
guidelines (7, 8) has improved the quality of care and reduced the bur-
den of disease. Patient education and self-management improves asthma 
control and reduces the need for urgent care visits (9, 10). Smoking cessa-
tion may also improve asthma control (11). However, single intervention 
measures involving avoidance of a common allergen (house dust mite) 
are not effective (12). 

In low- and middle-income countries, few studies have been undertaken 
on interventions for asthma management. In one study, control of out-
door air pollution was shown to reduce bronchial hyperresponsiveness 
in children (13). A systematic approach to the organization of standard 
case management has been proposed (14, 15), but there are limited data 
on the effectiveness of asthma care in whole populations at the commu-
nity level. A review of a national, multifaceted, 10-year programme in a 
high-income country showed that such an approach can result in a cost-
effective reduction of hospitalization and mortality (16). In middle-income 
countries and deprived populations (17–19), free donation of asthma drugs 
and education can reduce hospitalizations in a cost-effective manner. 

2.2 COPD and comorbidities
In high-income countries, several guidelines are available for COPD man-
agement (20, 21), and efforts should be made to adapt them for low- and 
middle-income countries (22). Environmental control is essential, particu-
larly for tobacco (active and passive smoking and other forms of tobacco 
use) (23–25). Reducing air pollution exposure results in lower morbidity 
and mortality from chronic respiratory disease. Educational interventions 
have resulted in improved outcomes related to exercise capacity (26) and 
decreased hospitalizations (27–29) and emergency visits (28, 29). 

Pulmonary rehabilitation is effective in COPD (30). When combined with 
self-management, a written action plan and visits by a specialized nurse, 
it can reduce unscheduled visits and deaths due to COPD (31). Regular 
physical activity should be encouraged in these patients. Influenza and 
pneumococcal vaccinations are recommended for the prevention of COPD 
exacerbations (21). 
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In low- and middle-income countries, data are again sparse. Preventive 
measures reducing exposure to biomass fuel combustion have been found 
to decrease the risk of COPD (3, 32).

Communitywide programmes on COPD control have been started, but 
definitive results are not yet available (33). 

2.3 Early determinants of chronic respiratory diseases 
(particularly asthma) in childhood

A cohort study of childhood respiratory illness and lung function at ages 
14 and 50 showed that lung function depended on several factors act-
ing throughout life, including childhood respiratory health, sex, birth 
weight and cigarette smoking (34). Early childhood, when most cases of 
asthma and perhaps COPD start developing (35, 36), is the most critical 
period for research studies aimed at developing an understanding of the 
pathobiology of asthma.

In high-income countries, primary prevention of asthma and allergy has 
not yet proved successful, while multifaceted interventions have shown 
some effect (37, 38). A Finnish national programme (2008–2018) has com-
menced, in association with the Global Alliance against Chronic Respira-
tory Diseases, for the prevention and treatment of allergy and asthma (39). 

In low- and middle-income countries, reduction of indoor air pollution 
exposure from biomass fuel use is a potentially important intervention 
for the prevention of acute respiratory infections in childhood (40, 41), 
but evidence for its impact is lacking (42). 

2.4 Occupational chronic respiratory diseases
Improvement in ventilation, supported by government legislation, has 
dramatically reduced the prevalence of pneumoconiosis in most countries 
(2). With regard to occupational asthma, research in high-income coun-
tries has found that early removal from exposure to sensitizing agents can 
lead to resolution of asthma (43). Although such measures have proved 
successful in high-income countries, in many low- and middle-income 
countries the large number of small and informal industries has resulted 
in occupational asthma becoming the most common form of occupational 
lung disease.
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3. Gaps in knowledge and factors 
potentially contributing to 
morbidity of chronic respiratory 
diseases

The incidence of chronic respiratory diseases is highest in low- and mid-
dle-income countries. However, there are significant gaps in knowledge 
and care, due to a number of factors:

 ■ Data on chronic respiratory disease surveillance, burden and risk fac-
tors are scarce or unavailable in most low- and middle-income coun-
tries. Consequently the true chronic respiratory disease burden on 
health services and society is unknown.

 ■ Strategies for chronic respiratory disease prevention and health promo-
tion are often absent or rudimentary.

 ■ In many settings, particularly in low- and middle-income countries, 
information about childhood asthma is limited regarding the preva-
lence, severity of the disease, risk factors, diagnosis, management and 
outcomes.

 ■ Programmes for diagnosis, monitoring and management of chronic 
respiratory diseases in adults and children in many low- and middle-
income countries are not available or poorly developed because of 
competing priorities.

 ■ Facilities for managing chronic respiratory diseases in adults and chil-
dren in low- and middle-income countries and deprived populations 
may be suboptimally equipped. 

 ■ Essential medicines for treating chronic respiratory diseases are not 
available or affordable in many low- and middle-income countries (44, 
45).

 ■ Programmes for educating health care providers in the care and 
management of patients with chronic respiratory diseases require 
strengthening. 

 ■ Integrated and cost-effective programmes to address all major NCDs 
with a special focus on primary care are lacking. 
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 ■ Patient involvement in health promotion programmes is rare or 
non-existent.

A prioritized research agenda should encapsulate all of these consider-
ations in the framework of the global fight against NCDs. This requires both 
the development and implementation of interventions targeting chronic 
respiratory disease, and devising integrated NCD strategies addressing 
chronic respiratory disease prevention and control in addition to health 
promotion.
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4. Prioritized research agenda for 
chronic respiratory diseases

Research opportunities vary between high-income countries, where 
diagnostic methods and treatments are usually available, and low- and 
middle-income countries. Programmes for research should be flexible 
enough for harmonization with the specific needs and conditions of indi-
vidual countries. Standardized methods, in particular for epidemiological 
studies, should be made available and tailored to the particular require-
ments of low- and middle-income countries. The process of defining and 
characterizing (phenotyping) chronic respiratory diseases is gaining 
momentum, and is likely to influence management programmes in com-
ing years. This may be of particular relevance in low- and middle-income 
countries, where airway diseases result from a mixture of exposures and 
might have a varied natural history and respond differently to different 
control and treatment strategies. Transition of the disease burden is also 
expected to change the nature of diseases and their comorbidities. Even 
climate change may be a factor in this transition. Moreover, a global 
fund for chronic respiratory disease research in low- and middle-income 
countries should be developed.

The topics below have been prioritized based on disease burden, per-
ceived need in low- and middle-income countries, gaps in knowledge, 
potential impact on health, cost-effectiveness of interventions and the 
priorities of the WHO Action Plan for the Global Strategy for the Preven-
tion and Control of Noncommunicable Diseases. 

Research priorities, particularly in low- and middle-income countries 
and in disadvantaged populations, are as follows: 

A. Severe or uncontrolled asthma and comorbidities

In all age groups, but particularly children:

 ■ understand gaps in knowledge with regard to the onset and severity 
of asthma (including role of risk factors);

 ■ determine asthma, COPD and occupational respiratory disease bur-
den and risk factors, including tobacco smoke, solid fuel combustion, 
outdoor and indoor air pollution, allergens and other environmental 
factors and comorbidities;



67

Chronic Respiratory Diseases in low- and middle-income countries

 ■ develop and validate strategies for improving diagnosis of childhood 
asthma (in particular in children under 5) and its management and 
outcomes;

 ■ estimate the burden of asthma related to respiratory infection (mainly 
in children);

 ■ assess gaps in access to and affordability of essential technologies 
and medicines for asthma and COPD and develop strategies to provide 
low-cost essential medicines to poor populations and prevent overpre-
scription and overconsumption.

B. COPD and comorbidities 

 ■ undertake research to reach consensus on universal definitions of 
COPD, COPD exacerbations and risk factors for exacerbations, and to 
address gaps in knowledge to understand mechanisms of exacerbations;

 ■ estimate the potential impact of interventions to reduce major risk 
factors of chronic respiratory diseases and of comorbidities;

 ■ propose essential patients’ reported outcomes acceptable in all coun-
tries and across cultures and test their effectiveness;

 ■ develop evidence-based approaches and strategies for early diagnosis 
and treatment of asthma and COPD in low- and middle-income countries, 
with special focus on children and elderly groups, and develop efficient 
tools for training of health care providers.

C. Cost-effectiveness of integrated prevention and management 
of chronic respiratory diseases in primary health care and 
community settings

 ■ study the feasibility and effectiveness of low-cost and integrated pre-
vention and management approaches for chronic respiratory diseases 
through a primary health care approach concomitant with other NCDs; 

 ■ investigate the knowledge and efficiency of health care providers to 
assess, diagnose, treat and monitor common chronic respiratory dis-
eases, asthma and COPD in adults and children of all ages, in different 
health care settings;

 ■ investigate the availability of testing lung function at the primary health 
care level;

 ■ estimate the impact of interventions and monitor the progress and 
trends of prevalence, risk factors, morbidity and mortality, and 
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disease burden, and assess the benefits of community education and 
participation.

D. Occupational diseases 

 ■ develop evidence-based approaches for early detection of occupational 
chronic respiratory disease and interventions to prevent progression 
of disability.

Other interventions should be discussed. Research should be conducted 
to better appreciate definition, risk factors, burden, diagnosis, preven-
tion and control, and a programme initiated when sufficient knowledge 
becomes available. 
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5. Topics for future research

Some chronic respiratory diseases are known to be of great importance, 
but further studies are needed to fully define their burden and the meth-
ods that need to be established or validated for their assessment. Once 
these methods are clarified, research should start. Areas for research 
include the integrated management of sleep disorder breathing in low- and 
middle-income countries, and management of bronchiectasis, pulmonary 
hypertension and interstitial lung diseases.
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6. Conclusion

The programmes for research priorities in chronic respiratory diseases 
should be flexible enough to harmonize the specific needs of countries, 
according to national conditions. Standardized methods, in particular 
for epidemiological studies, should be made available and tailored for 
low- and middle-income countries. Priority research topics for low- and 
middle-income countries should include:

 ■ study the feasibility and effectiveness of low-cost and integrated pre-
vention and management approaches for chronic respiratory diseases 
through a primary health care approach concomitant with other NCDs;

 ■ determine asthma, COPD and occupational respiratory disease bur-
den and risk factors, including tobacco smoke, solid fuel combustion, 
outdoor and indoor air pollution, allergens and other environmental 
factors and comorbidities;

 ■ develop evidence-based approaches and strategies for early diagnosis 
and treatment of asthma and COPD in low- and middle-income coun-
tries, with a special focus on children and elderly groups, and develop 
efficient training tools for health care providers;

 ■ assess gaps in access and affordability to essential technologies and 
medicines for asthma and COPD and develop strategies to provide low-
cost essential medicines to poor populations and to prevent overpre-
scription and overconsumption;

 ■ estimate the impact of interventions and monitor the progress and 
trends of prevalence, risk factors, morbidity and mortality, and dis-
ease burden, and access the benefits of community education and 
participation.
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Diabetes is a complex metabolic disorder that is increasingly affect-
ing the world’s population. Its health and economic consequences are 
considerable. The WHO Global Strategy for the Prevention and Control 
of Noncommunicable Diseases recognizes diabetes as one of its prior-
ity conditions (1). The majority of people with diabetes live in low- and 
middle-income countries, where the prevalence is increasing dramatically. 
Several rigorous trials in selected populations have shown that diabetes 
and its complications can be prevented or delayed. This paper outlines the 
population and clinical research that can be conducted in low-resource 
settings and that has the potential to decrease the burden of diabetes in 
low- and middle-income countries. The major topics include priorities in 
translating clinical trial results into primary and secondary prevention, 
implementation and evaluation of community primary prevention pro-
grammes, optimal delivery and cost-effectiveness of diabetes education 
and management, monitoring trends in morbidity and mortality and devel-
opment of cost-effective technologies for glucose monitoring and insulin. 



80

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

1. Diabetes and its global burden

Diabetes mellitus is a complex set of metabolic disorders characterized 
by chronic hyperglycaemia and disturbances of carbohydrate, fat and 
protein metabolism resulting from defects in insulin secretion, insulin 
action or both (2). The long-term, relatively specific complications of dia-
betes mellitus are predominantly vascular and include the development 
of retinopathy, nephropathy and neuropathy. People with diabetes also 
have a significantly increased risk of cardiac, peripheral arterial and 
cerebrovascular disease. The major types of diabetes are type 1, type 2 
and gestational diabetes, though several other forms of diabetes exist and 
there appears to be an increasing proportion of atypical presentations of 
diabetes in some low- and middle-income countries (3). The diagnosis of 
diabetes is confirmed by demonstrating elevated blood/plasma glucose lev-
els either in fasting or post-challenge states. All types of diabetes involve 
both genetic susceptibility (although much of this still remains unknown) 
and exposure to unhealthy environments or lifestyles. The frequency of 
currently known genes associated with susceptibility to diabetes is high, 
but their value in predicting future diabetes remains low (4). 

It is estimated that 285 million people have diabetes in 2010, and about 
70% of them live in developing countries (5). The burden of diabetes is 
well illustrated by the fact that while 3% of a total population is treated 
for diabetes and its complications, the disease consumes around 10–15% 
of the entire health care budget (6). Although population-based data are 
scarce, available studies indicate that diabetes is an important cause of 
morbidity and mortality in low- and middle-income countries. Deaths due 
to diabetes have been estimated to account for 6–34% of total mortality 
in people aged 35–64 years in low- and middle-income countries (7). 

Type 2 diabetes accounts for over 85% of all diabetes cases. Far from 
being a disease of affluence, the major burden of type 2 diabetes is borne 
by the developing world, where it is increasingly affecting poor people 
(8). Due to the worldwide epidemic of obesity and sedentary lifestyle, 
type 2 diabetes has become one of the fastest-growing public health 
problems in both developed and developing countries (9). For example, 
the prevalence of diabetes in urban Chennai, India, has increased by 
over 70% in only 14 years (10). In a similar time period the prevalence 
of diabetes in China has tripled (11). Most recent data from China show 
that current diabetes prevalence in that country is double the prevalence 
estimated on the basis of studies done 10–15 years ago (12). Furthermore, 
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prevalence of diabetes in rural parts of China appears to be nearly as 
high as in urban areas. These data from China raise questions about 
whether similar underestimation of prevalence is quite likely for other 
low- and middle-income countries where there are no recent data. Even 
if currently estimated trends prevail, the global burden of diabetes is 
predicted to increase by 50% in the next 20 years, mostly on account of a 
rise in developing countries (5), where the condition increasingly affects 
younger age groups (9, 10, 13).

There are many lifestyle factors that increase the risk of type 2 diabetes. 
The most important are poor-quality diet and physical inactivity linked 
to overweight and obesity (14). Smoking increases the risks of type 2 
diabetes (15) and has a major impact on the development and severity of 
complications in diabetes (16). The frequency of type 2 diabetes increases 
dramatically with age and as populations live longer this contributes to 
the rising prevalence of diabetes. At the same time, there is an increas-
ing prevalence in younger, economically active individuals in developing 
countries linked to increasing obesity rates (9, 17).

Type 1 diabetes is an immune-mediated disease in most cases, resulting 
in insulin deficiency. Patients require daily insulin administration for 
survival. The cause of type 1 diabetes is unknown and it cannot currently 
be prevented. Data from developed countries indicate that approximately 
one half of type 1 diabetes presents in childhood and early adulthood, but 
nearly 50% of cases develop after the age of 25 years (18). Type 1 diabetes 
is the predominant form of childhood diabetes (95%) in most countries but 
the incidence of type 2 diabetes has increased in childhood, particularly 
in Asian populations (19). 

Major differences exist in the incidence of childhood diabetes in low- and 
middle-income countries (20). Type 1 diabetes in childhood is increasing 
by approximately 2–3% per annum, though the rate of increase in those 
under the age of 6 years is approximately double this (21). Even more 
rapid increases in the incidence of childhood type 1 diabetes have been 
reported in previously low incidence countries (22). In some developing 
countries, over 80% present in diabetic ketoacidosis (23), and it likely that 
a substantial proportion die before being diagnosed. It has been estimated 
that life expectancy of a child with newly diagnosed type 1 diabetes could 
be as low as one year in sub-Saharan Africa (24). 

Gestational diabetes is defined as “carbohydrate intolerance resulting in 
hyperglycaemia of variable severity with onset or first recognition during 
pregnancy” (3). Gestational diabetes is characterized by pancreatic beta 
cell function that is insufficient to meet the body’s insulin needs, usually as 
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a result of insulin resistance. There is no common unique pathognomonic 
complication of diabetic pregnancy and a continuous relationship exists 
between maternal glycaemia and adverse perinatal outcomes (25). The 
prevalence of gestational diabetes varies considerably across low- and 
middle-income countries (26, 27). In some Indian populations up to 20% 
of all pregnant women have glucose values diagnostic for gestational 
diabetes (28). Women with a history of gestational diabetes are at high 
risk of developing type 2 diabetes (29) and could potentially benefit from 
timely preventive interventions.
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2. Diabetes research needs

2.1 Diagnosis
Elevated HbA1c has recently been proposed as an additional or alternative 
diagnostic method for diabetes (30), but its applicability in all countries 
and populations is questionable. For gestational diabetes at the moment 
there are no generally accepted, easily administered diagnostic measures, 
making surveys and screening for gestational diabetes difficult, particu-
larly in low-resource settings. The feasibility of glucose challenge tests in 
antenatal clinics of most low-and middle-income countries is uncertain, 
and there is a need to develop and evaluate more feasible methods.

2.2 Surveillance
Most low- and middle-income countries do not have a mechanism for 
monitoring diabetes-related morbidity and mortality. The WHO Diabetes 
Mondiale (DiaMond) Study and the Europe and Diabetes (EURODIAB) 
Study, which began in the 1980s, have been instrumental in monitor-
ing trends in type 1 diabetes incidence through the establishment of 
population-based registries using standardized definitions, data collec-
tion forms and methods for validation (20, 31). Many of these registries, 
especially in low-income countries, have unfortunately ceased to function. 
Surveillance of the burden of diabetes is an essential step in introduc-
ing prevention and control interventions and evaluating their impact. 
Research directed at developing feasible and valid surveillance methods 
for monitoring diabetes-related morbidity and mortality is therefore par-
ticularly relevant for low- and middle-income countries (32).

2.3 Prevention

2.3.1 Tertiary prevention (prevention of progression of complications 
and premature mortality)

The largest proportion of robust research into diabetes prevention has 
been carried out in the tertiary sector, for example treating people with 
diagnosed type 1 and type 2 diabetes (33, 34). In the past two decades 
well-conducted clinical trials have answered many long-standing ques-
tions regarding the management of diabetes. The control of vascular risk 
factors (for example glucose, cholesterol, blood pressure, smoking, albu-
minuria) has major benefits in preventing diabetes complications (35–37). 
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The attainment of even modest targets in HbA1c, blood pressure and high 
lipids, treating high-risk diabetic feet and providing pre-pregnancy care, 
has major benefits and is cost effective (38). The risk of cardiovascular 
disease can be reduced in both type 1 and type 2 diabetes by 25–55% 
(39, 40). However, data from the Action to Control Cardiovascular Risk in 
Diabetes (ACCORD) trial show that intensive interventions do not substan-
tially reduce mortality when high cardiovascular risk is already present 
in type 2 diabetes, suggesting the need for earlier intervention (41). On 
the other hand, a multifactorial risk reduction intervention was shown to 
reduce fatal and non-fatal cardiovascular events by over 50% in patients 
similar to those included in the ACCORD trial (42). It is possible to reduce 
the proportion of people with type 1 diabetes who develop nephropathy by 
more than 50% (43). With timely laser surgery and appropriate follow-up 
care, people with advanced diabetic retinopathy can reduce their risk of 
blindness by 90% (44). For expectant mothers with type 1 diabetes, tight 
control of plasma glucose levels beginning before conception lowers the 
risk of birth defects, miscarriage and newborn death to a range that is 
close to that of the general population (45). Advances in treatment mean 
that the long-term survival of people with diabetes in the developed world 
has improved considerably in recent decades (46, 47). 

However, these advances have not been translated to low- and middle-
income countries where the burden of microvascular and macrovascular 
disease associated with diabetes is still high and life expectancy remains 
poor compared to more developed nations (48, 49). Properly implemented, 
this large body of knowledge could make a major public health difference 
to low- and middle-income countries. The World Bank has identified the 
following four interventions that, if implemented in any country, would 
be cost saving for all forms of diabetes: glycaemic control so that HbA1c 
is below 9.0%, reduction of blood pressure to less than 160/95 mmHg, 
treatment of high-risk diabetic foot, and pre-pregnancy diabetes control 
(38). The vast majority of people with diagnosed diabetes in developing 
countries have poor glycaemic control as a result of suboptimal treatment 
(50, 51). Social and cultural factors may play an important role in deter-
mining adherence to the treatment regimen even if issues of accessibility 
and affordability are addressed (52). 

Identifying barriers to the implementation of effective interventions, 
and research on the optimal mechanisms for making evidence-based 
clinical interventions available to all people with diagnosed diabetes in 
low- and middle-income countries, are of prime importance (53, 54). A 
study in urban and rural Cameroon showed that protocol-driven type 2 
diabetes management delivered by nurses in primary health care was 
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successful in reducing glucose levels and blood pressure (55). Some data 
from developed countries indicate that women may not benefit from thera-
peutic interventions as much as men do (56), therefore gender-sensitive 
research is also relevant for low- and middle-income countries.

2.3.2 Secondary prevention (early detection and treatment)

Approximately half of all individuals with type 2 diabetes remain undi-
agnosed, even in the most developed countries (57). Type 2 diabetes is 
asymptomatic for several years, from the start of initial hyperglycaemia 
(58). Therefore, treatment of diabetes usually starts late in the natural 
history of the disease, which suggests that intervention at an earlier stage 
might reduce the complications in the long term.

An important advance during the last decade has been the development 
of reliable tools for the prediction of type 2 diabetes, which have been 
tested and validated in many populations. It is now possible to screen with 
reasonable accuracy the risk of developing type 2 diabetes with simple non-
invasive questionnaire-type tools that can be easily self-administered by 
the general public (59), or using routine data from health records (60). Such 
non-invasive tools need to be population specific, but for the most part the 
basic variables included are the same. This information can then be used 
to indicate who should undergo a diagnostic blood test for diabetes. While 
screening for diabetes is an appealing concept and advocated in many 
countries, including low- and middle-income countries, there is insufficient 
evidence that it is effective and cost effective in reducing the public health 
impact of diabetes, even in developed countries where resources are avail-
able for early treatment. Robust trials are ongoing to address this question 
(61), but it is likely that any benefit of screening will depend on intensive 
therapeutic interventions, which are currently unavailable or inaccessible 
for a large proportion of already-diagnosed diabetic patients in low- and 
middle-income countries (62). It would be worthwhile to explore ways of 
making individualized or group interventions less resource intensive and 
therefore feasible in low-resource settings.

2.3.3 Primary or primordial prevention (prevention of diabetes risk 
factors and onset of diabetes)

Trial evidence demonstrates that intensive lifestyle intervention is an effec-
tive way to prevent the development of type 2 diabetes in high-risk indi-
viduals. The Finnish Diabetes Prevention Study was the first individually 
randomized trial to demonstrate a 58% reduction in the risk of developing 
type 2 diabetes among participants in an intensive lifestyle group com-
pared to a control group (63). The same 58% reduction was later observed 
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in the United States Diabetes Prevention Program, with a comparable risk 
reduction in all five ethnic groups included in the study. Similar studies in 
China, India and Japan have replicated these results (64–66), and long-term 
findings suggest that the significant difference between trial groups is main-
tained several years after active intervention ends (64, 67, 68). However, 
identifying people at high risk and individualized intervention are resource 
demanding, suggesting a need for prioritizing research into methods for 
population-based diabetes prevention in low- and middle-income countries. 
Furthermore, data for evidence of efficacy for primary prevention have 
mainly come from people with impaired glucose tolerance, and studies 
among people at earlier stages in the natural history (for example those 
with isolated impaired fasting glycaemia) are needed.

There is a paucity of information on interventions that can reduce dia-
betes risk at the population level. There is agreement that reducing the 
prevalence of obesity and increasing population levels of physical activity 
might slow or reverse the diabetes epidemic (69), and some developed 
countries have introduced national programmes for reducing the inci-
dence of type 2 diabetes. However, the results of these interventions are 
relatively modest or not yet known (70, 71). Whether interventions at the 
population and societal level are feasible and cost effective in the long 
term in low- and middle-income countries remains to be determined.

2.4 Infectious diseases and diabetes
Many developing countries continue to face a substantial burden of infec-
tious disease, alongside the rising prevalence of noncommunicable dis-
eases (72). There is some evidence that these diseases interact to produce 
an even greater public health burden. For example, there is a documented 
association between diabetes and tuberculosis (73). While the underlying 
mechanisms for this relationship have yet to be determined, it is possible 
that the association is two-way. The link between tuberculosis and dia-
betes could pose a serious threat to public health in developing countries 
if diabetes prevalence rises as predicted (6, 74). Research is needed to 
identify specific interventions that could reduce the concomitant burden 
of diabetes and tuberculosis (75).

Associations between human immunodeficiency virus (HIV), antiretrovi-
ral treatment, insulin resistance, dyslipidemia and heart disease have also 
been reported (76). If the goal of universal antiretroviral treatment within 
countries with a high HIV burden is met, a substantial rise in diabetes and 
heart disease may be seen (77). Research is needed to show how important 
this relationship will be and which preventive measures are warranted.
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3. Conclusion

Priority research topics for low- and middle-income countries are sum-
marized and ranked in Table 1. All of them are relevant for addressing 
the problem of diabetes in low- and middle-income countries and affect 
health outcomes; many are feasible within a low-resource setting; and 
many have the potential to influence public health policy. National and 
international funding bodies and research institutions are encouraged 
to support research projects related to these priority topics.

Based on the above, the research priorities for prevention and control of 
Diabetes with focus on low- and-middle-income countries are to:

1. Investigate how to identify and overcome barriers to translation of 
evidence-based knowledge into improved management of diabetes 
(embraces medication use, technologies, health systems, culture, 
gender, literacy and equity of treatment).

2. Investigate optimal implementation and evaluation of community-based 
primary prevention models (for diabetes and for vascular disease) 
with particular attention to the effects of rural–urban migration and 
changing food, physical activity patterns and transportation policies. 
Target high-risk individuals within the community where appropriate.

3. Develop models for optimal delivery of diabetes education and clinical 
management, testing and comparing different models and assessing 
cost-effectiveness.

4. Monitor trends in rates of major complications of type 1 and type 2 
diabetes, including cardiovascular disease, lower extremity amputa-
tions and blindness. Contribute to world epidemiology repositories 
where appropriate.

5. Develop cost-effective technologies for glucose monitoring and insulin, 
including stable insulin preparations.

6. Develop a programme for prevention and management of gestational 
diabetes with lifestyle intervention during pregnancy and after delivery.

7. Develop and test a fixed-dose and low-cost combination pill to manage 
diabetes and other risk factors for cardiovascular or renal disease.

8. Develop and evaluate diabetes-related interventions to manage major 
chronic communicable diseases shown to be associated with diabetes 
(HIV, tuberculosis).
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9. Develop practical, affordable and culturally specific tools for appropri-
ate diabetes classification (into type 1 and type 2 diabetes) at diagnosis 
to guide management.

10. Follow up patients with atypical presentation of diabetes to assess 
long-term outcomes.
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Tobacco use is the single most preventable cause of mortality. Active 
smoking and the resulting involuntary exposure of non-smokers to tobacco 
smoke are rising rapidly in low- and middle-income countries, and the 
use of smokeless tobacco products is high in many of those countries. 
Deaths caused by tobacco use are increasing and will continue to increase, 
with a growing proportion of those deaths occurring in low- and middle-
income countries. The evidence-based World Health Organization (WHO 
Framework Convention on Tobacco Control, with over 170 Parties repre-
senting about 90% of the world’s population, provides the foundation for 
the fight against tobacco use, but strong evidence is needed to support 
the implementation of this seminal instrument. While there is strong 
and consistent evidence on the implementation of effective tobacco con-
trol interventions available from many high-income countries and some 
low- and middle-income countries, country-specific evidence is urgently 
needed in most low- and middle-income countries. The highest priorities 
for research in those countries include: 

 ■ research to estimate the impact of tax and price policies, including 
developing country-specific price elasticity estimates and assessing the 
impact of different tax structures, supported by effective tax adminis-
tration to curb tax avoidance and tax evasion;

 ■ research to improve cessation interventions, including adaptation of 
interventions effective in high-income countries and low- and middle-
income countries, identification of the most cost-effective interventions 
for resource-constrained countries and integration of cessation into 
health systems;

 ■ research to assess the economic impact of tobacco use and to evaluate 
the economic impact of tobacco control (for example on jobs, health 
care costs and productivity);

 ■ research on the interrelationships between tobacco use and poverty, 
including the role of tobacco use in causing poverty and compromising 
other spending and the differential effect of tobacco control policies 
and programmes on the poor;

 ■ research to develop messages effective in overcoming misinformation 
spread by tobacco companies, building and strengthening social norms 
against tobacco, and building support for tobacco control policies and 
programmes;
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 ■ finally, in the subset of countries with high economic dependence on 
tobacco, research on developing economically viable alternatives to 
tobacco growing and manufacturing.

 Research on the social determinants of tobacco use and research to 
facilitate and evaluate the implementation of the WHO Framework Conven-
tion on Tobacco Control are additional high-priority research topics for 
low- and middle-income countries. These priorities for research assume 
that comprehensive tobacco-related surveillance efforts are ongoing; if 
such surveillance efforts are not ongoing, they need to be implemented. 
This research agenda requires capacity building at multiple levels and the 
allocation of sufficient resources. Successfully conducting these research 
priorities is critical to moving tobacco control forward in low- and middle-
income countries and to reducing the noncommunicable disease burden.
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1. Introduction

Tobacco use is the single greatest cause of preventable death in the world 
today, killing more than 5 million persons each year – more than tuber-
culosis, human immunodeficiency virus/acquired immunodeficiency syn-
drome (HIV/AIDS) and malaria combined (1, 2). In the next two decades, 
the annual death toll from tobacco is expected to rise to over 8 million, 
with more than 80% of those deaths projected to occur in low- and middle-
income countries. If effective measures are not urgently taken, tobacco 
could kill more than 1 billion people in the 21st century alone (1).

Tobacco use is also a leading risk factor for many noncommunicable 
diseases (NCDs). It is a major contributor to deaths from cardiovascu-
lar diseases, acute and chronic respiratory disorders, and a variety of 
cancers. Globally, NCDs caused an estimated 35 million deaths in 2004, 
representing about 60% of deaths worldwide. Alarmingly, 80% of deaths 
caused by NCDs occurred in low- and middle-income countries, with an 
estimated 16 million NCD-attributable deaths occurring among persons 
under 70 years of age (3). As a significant risk factor for six of the eight 
leading causes of death (1), tobacco use is a devastating contributor to 
NCD morbidity and mortality.

In addition to morbidity and premature mortality, widespread tobacco 
consumption also impedes economic development. Considerable resources 
are spent treating the diseases caused by tobacco use, and tobacco-attrib-
utable morbidity and mortality leads to substantial productivity losses. 
The economic consequences of tobacco use fall disproportionately on the 
poor, both through the diversion of household resources from necessities 
(for example food, housing, clothing, education and health care) to the 
purchase of tobacco products and as a result of the wages lost from the 
disease and death caused by tobacco use (4). Globally, the net economic 
effect of tobacco use is to aggravate and deepen poverty, with these con-
sequences amplified by the fact that tobacco use is higher among the poor 
than among the rich in most countries.

Against this backdrop, it is of great concern that death and disease 
caused by tobacco use, if unchecked, will worsen in low- and middle-
income countries. Given the stronger tobacco control environments and 
falling tobacco use in most high-income countries and the increased 
globalization that has increasingly opened markets in low- and middle-
income countries, multinational tobacco companies have significantly 
expanded their presence in developing countries, which are still in the 
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early stages of the tobacco epidemic (5, 6). Moreover, changing social 
norms in many low- and middle-income countries have increased the 
susceptibility of women and young people to taking up tobacco use, as 
those populations are more vulnerable to the sophisticated marketing 
strategies of the multinational tobacco companies. In India, for example, 
it is estimated that 5500 adolescents begin using tobacco products each 
day, joining the 4 million young people under the age of 15 who already 
use tobacco products (7). With the majority of new tobacco users coming 
from low- and middle-income countries, and tobacco use growing faster in 
those countries compared to high-income countries, the burden of death 
and disease caused by tobacco use is shifting to the developing world.

This stark reality – that if the situation is left unchecked, up to 1 billion 
persons, mostly in low- and middle-income countries, could die from 
tobacco use in the 21st century – underscores the need for adoption and 
implementation of effective tobacco control intervention measures. Con-
siderable evidence from high-income countries, but coupled with limited 
evidence from low- and middle-income countries, led to the formulation of 
the World Health Organization (WHO) Framework Convention on Tobacco 
Control, which calls for countries to adopt tobacco control policies and 
programmes that have been demonstrated to be effective in reducing 
tobacco use. These are further focused through WHO measures that aim 
to assist countries in implementing the demand reduction provisions of 
the WHO Framework Convention on Tobacco Control.

This paper addresses the need for further research that would enhance 
the effectiveness of tobacco control interventions in low- and middle-
income countries. In high-income countries, tobacco control has long been 
driven by evidence from both surveillance and from research. Surveillance 
is critical, given that tobacco control is an inherently dynamic process 
involving a changing mix of initiatives as the tobacco epidemic evolves and 
the tobacco industry adapts its strategies to changing environments. Data 
from a comprehensive surveillance system are a key input into research 
to identify and enhance effective tobacco control interventions, where by 
research we mean the generation of new knowledge. For tobacco control 
in low- and middle-income countries, research is particularly needed to 
establish the validity of findings from high-income countries for low- and 
middle-income countries and for adapting effective interventions from 
high-income countries in order to maximize their impact in low- and 
middle-income countries. 

A coordinated research agenda is an essential element in the WHO Global 
Strategy for the Prevention and Control of Noncommunicable Diseases. In 
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the context of tobacco control, the framework for such an agenda is guided 
by the data obtained and lessons learnt from the continuing implementa-
tion of the evidence-based provisions of the WHO Framework Convention 
on Tobacco Control, as well as the evidence contained in the WHO report 
on the global tobacco epidemic (1). The identification of gaps and research 
priorities outlined in this paper are grounded in evidence – evidence that 
encompasses a spectrum of areas where research is needed. The paper 
begins with a review of evidence-based tobacco control strategies, focus-
ing on those contained in the WHO Framework Convention on Tobacco 
Control. This is followed by a section highlighting key gaps in knowledge 
that act as barriers to the adoption and implementation of tobacco control 
policies and programmes in low- and middle-income countries. The final 
section presents a set of priorities for tobacco control research in low- and 
middle-income countries.
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2. Evidence-based strategies of 
WHO

The tobacco control community has a powerful tool at its disposal to 
fight the epidemic of death and disease caused by tobacco use – the WHO 
Framework Convention on Tobacco Control, a multinational treaty adopted 
in May 2003, which has over 170 Parties representing about 90% of the 
world’s population. The Convention is the first treaty negotiated using 
the powers vested in the World Health Assembly under Article 19 of the 
WHO Constitution (8). In keeping with the public health core of WHO’s 
mandate, the treaty’s provisions are evidence based, creating a legally 
binding regime for tobacco control interventions that have been proven 
to work. The WHO Framework Convention on Tobacco Control currently 
provides the foundation and normative structure for controlling tobacco 
use globally.

Innovatively, when drafting the WHO Framework Convention on Tobacco 
Control, Member States included articles that address both the demand 
for and supply of tobacco products (Articles 6–14 and Articles 15–17, 
respectively). Additionally, Parties are mandated by Article 5.3 to protect 
their tobacco control policies and programmes from tobacco industry 
influence. Perhaps most germane to this paper, Article 20 states:

1. The Parties undertake to develop and promote national research and 
to coordinate research programmes at the regional and international 
levels in the field of tobacco control. Towards this end, each Party shall:

a)  initiate and cooperate in, directly or through competent interna-
tional and regional intergovernmental organizations and other 
bodies, the conduct of research and scientific assessments, and in 
doing so promote and encourage research that addresses the deter-
minants and consequences of tobacco consumption and exposure 
to tobacco smoke as well as research for identification of alternative 
crops; and

b)  promote and strengthen, with the support of competent interna-
tional and regional intergovernmental organizations and other bod-
ies, training and support for all those engaged in tobacco control 
activities, including research, implementation, and evaluation.

To facilitate its Member States implement selected demand reduction 
measures in the WHO Framework Convention on Tobacco Control, WHO 
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introduced the MPOWER package (1). Each element of the package reflects 
one or more articles of the WHO Framework Convention on Tobacco 
Control:

 ■ Monitor tobacco use and prevention policies (Article 20)

 ■ Protect people from tobacco smoke (Article 8)

 ■ Offer help to quit tobacco use (Article 14)

 ■ Warn about the dangers of tobacco use (Articles 11 and 12)

 ■ Enforce bans on tobacco advertising, promotion and sponsorship (Arti-
cle 13)

 ■ Raise taxes on tobacco (Articles 6 and 15).

The MPOWER package aims to capitalize on WHO’s core public health 
strength. Through the package, WHO aims to help WHO Member States 
meet some of their commitments under the WHO Framework Convention 
on Tobacco Control. To that end, WHO provides training modules and 
packages; clinical practice guidelines; national capacity assessments; pri-
mary and secondary data collection and surveillance tools; and technical 
assistance tools for assisting countries in drafting and revising tobacco 
control legislation and fiscal policies. 
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3. Gaps in tobacco control research 
in low- and middle-income 
countries

Considerable tobacco-related research has focused on the etiological 
investigation of tobacco use as a causal agent for several disorders and, 
to a lesser extent, on the determinants of tobacco use. Research on policy 
interventions to reduce tobacco consumption and on interventions to pro-
mote tobacco cessation and prevent tobacco initiation have been areas of 
relative neglect (9). Future research must accord priority to the design and 
evaluation of interventions to reduce tobacco consumption, promote cessa-
tion and prevent initiation, especially in low- and middle-income countries 
where the tobacco epidemic is escalating. WHO technical assistance to 
Member States in implementing the provisions of the WHO Framework 
Convention on Tobacco Control, including application of the correspond-
ing tobacco demand reduction interventions, have highlighted the gaps 
and unresolved research issues in low- and middle-income countries that 
are detailed below.

Lack of resources, competing priorities and lack of awareness on the part 
of policy-makers and donor organizations limits the resources available 
to do research on tobacco control in developing countries (4). Infrastruc-
ture for research and building capacity of human resources, along with 
increased financial research allocation and partnerships (South-South 
and North-South), are currently not well developed. Capacity building 
for tobacco control research in low- and middle-income countries must 
address those barriers.

3.1 Comprehensive surveillance
A range of information is required by policy-makers, programme man-
agers and others working to reduce tobacco use and its consequences. 
This includes data on tobacco use patterns (including, for all smoked and 
smokeless tobacco products, prevalence, consumption, initiation and ces-
sation behaviours) and the health consequences of tobacco use (including 
those from exposure to tobacco smoke and use of non-cigarette forms 
of tobacco); adoption and implementation of tobacco control policies and 
compliance with those policies; tobacco product sales, tax revenues, and 
extent of tobacco tax avoidance and tax evasion; resources devoted to 
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and activities of tobacco control programmes; awareness of risks from 
tobacco use and exposure to communication and education-related efforts; 
the economic contribution of tobacco growing and manufacturing and 
the health care, lost productivity and other economic costs of tobacco 
use; tobacco industry tactics, including tobacco product pricing, tobacco 
company marketing activities and industry lobbying and other efforts 
to undermine tobacco control activities; social norms about tobacco use 
and support for tobacco control policies and programmes; and the social 
determinants of tobacco use. Tobacco-related surveillance requires the 
regular collection and analysis of representative and reliable data for 
the development of tobacco control policies and programmes of action. 
This surveillance information is needed for assessing the population-
level impact of tobacco control interventions, as well as their impact on 
vulnerable populations, including children and adolescents, the poor, and 
women of childbearing age. The collection of data using representative 
and reliable instruments across all economic and social settings allows 
for comparability of measures across those settings.

Efforts to develop comprehensive surveillance systems for tobacco use 
in low- and middle-income countries are in their early stages. Most low- 
and middle-income countries do not conduct regular surveys to monitor 
tobacco use patterns, knowledge about the health consequences of tobacco 
use and exposure to environmental tobacco smoke, attitudes towards 
tobacco control policies, and other tobacco-related knowledge, attitudes, 
beliefs and practices. The reporting process mandated by the WHO Frame-
work Convention on Tobacco Control, the Global Adult Tobacco Survey, 
the Global Youth Tobacco Survey, the WHO STEPwise approach to chronic 
disease risk factor surveillance (STEPS), the WHO report on the global 
tobacco epidemic, and related efforts in many countries are addressing 
this gap, but much remains to be done to ensure ongoing surveillance, 
particularly with respect to policy implementation and tobacco company 
activities. This includes a need for culturally appropriate behavioural 
research instruments and tools for adequately assessing the local context 
in low- and middle-income countries.

3.2 Economic research
Economic research is increasingly critical for tobacco control, particularly 
for motivating governmental decision-makers to support strong tobacco 
control measures, including tobacco tax increases. In high-income coun-
tries, economic research has provided catalytic evidence on how to use 
tobacco taxes to reduce demand for tobacco products, counteract the 
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health care and lost productivity costs caused by tobacco use, and impact 
the economics of the tobacco industry. Economic analyses have also 
proved important for rebutting tobacco industry claims that smoke-free 
policies reduce revenues in the hospitality sector or that effective tobacco 
control efforts lead to reduced employment. 

While emerging in recent years, research on the economics of tobacco 
and tobacco control in low- and middle-income countries remains limited 
(10, 11). Local estimates for the effect of higher taxes and prices on tobacco 
use, including among priority populations, are not available for most 
low- and middle-income countries. Similarly, research demonstrating the 
increases in lifetime health care costs and lost productivity caused by 
tobacco use, which has been invaluable in convincing policy-makers in 
high-income countries of the need for tobacco control, is lacking for most 
low- and middle-income countries. In countries where household income 
is limited, expenditures on tobacco products are likely to have significant 
consequences for the microeconomics of the household, something about 
which little is known in low- and middle-income countries.

3.3 Cessation interventions
Research from high-income countries clearly demonstrates the effective-
ness and cost-effectiveness of interventions to promote and support ces-
sation, including the promotion of cessation by health care professionals, 
efforts to integrate cessation into health systems, and use of quitlines, 
public insurance and other efforts to increase access to and reduce costs 
of cessation counselling and pharmacotherapies. However, little research 
has been done to adapt these effective interventions to low- and middle-
income country settings. 

In addition, for both high-income countries and low- and middle-income 
countries, there exists little research on tobacco cessation methods that 
are effective in promoting cessation among young smokers who are inter-
ested in quitting. Effective tobacco cessation methods also need to be 
identified for smokeless tobacco products, which have been inadequately 
researched to date.

3.4 Supply-side research
Tobacco is grown and tobacco products are produced in most low- and 
middle-income countries, but these activities are a major contributor to 
the economy in very few. At present, there is very little country-specific 
research that assesses the economic contribution of tobacco growing, 
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manufacturing, distribution and sale, and of the impact of reduced tobacco 
consumption on employment of persons involved in those activities. In 
addition, there is limited research on the effectiveness of crop diversifica-
tion and crop substitution programmes, retraining efforts targeting those 
in manufacturing, and other activities aimed at moving those employed 
in the tobacco sector to other productive work. Research on these issues 
would help in strengthening tobacco control policy initiatives, in part 
by guiding the development of strategies to transition those involved in 
tobacco agriculture and in product manufacture, distribution and sale 
to other activities. 

3.5 Effective communications 
In high-income countries, substantial research has led to the development 
of effective messages for use in mass media campaigns, public educa-
tion efforts and other programmes aimed at strengthening social norms 
against tobacco use, countering the misinformation spread by tobacco 
companies and building public support for tobacco control policies and 
programmes. Such changes have resulted in stronger and more compre-
hensive tobacco control policies that are highly complied with and, as 
a result, more effective in reducing tobacco use and its consequences. 
To date, very little research exists on how the messages and strategies 
that have been effective in high-income countries could be adapted and 
optimized for use in low- and middle-income countries and on what addi-
tional messages would lead to similar changes in norms and support for 
tobacco control. 

However, preliminary work has been conducted to select a series of 
counteradvertisements that have been proven effective in high-income 
countries and that could be best adapted for use in low- and middle-
income countries (12). A panel of international experts convened by the 
World Lung Foundation and the International Union Against Tuberculosis 
and Lung Disease met in 2007 to develop a best-practice resource for 
tobacco control mass media. The panel was composed of social marketing 
experts and tobacco control experts in low- and middle-income countries. 
This group chose a series of media spots most appropriate for adaptation to 
low- and middle-income countries, and many of these advertisements have 
already been used in countries around the world. Thus, further research 
could build upon the initial work that has been done by this group. 
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3.6 Social determinants
Tobacco use is higher among males and lower socioeconomic groups in 
developed and developing countries, and is increasing in many lower- and 
middle-income countries. Poor households in low-income countries are 
particularly burdened by tobacco use, given its significant health, educa-
tion, housing and economic opportunity costs. Inequities in tobacco use 
are most apparent during adolescence, with young people from lower 
socioeconomic groups most at risk of taking up tobacco; and during adult-
hood, when tobacco cessation is more difficult for those from disadvan-
taged backgrounds. At both stages, social, psychological and physical 
health issues, together with disproportionate exposure due to family and 
peer tobacco use, targeted advertising, permissive social norms and lower 
access to cessation services, can tip the balance towards tobacco use, 
uptake and continuation. Much remains to be learned, however, about 
the effectiveness of integrated efforts to prevent and control tobacco use 
among disadvantaged populations and the impact of other efforts to reduce 
underlying social inequities.
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4. Priorities for tobacco control 
research in low- and middle-
income countries

As described above, the experience of WHO in assisting Member States 
in the implementation of the provisions of the WHO Framework Conven-
tion on Tobacco Control has uncovered a series of research needs and 
priorities. Moreover, WHO’s work in developing a global strategy for the 
prevention and control of NCDs has included consultative meetings to iden-
tify and prioritize the research needed to move tobacco control forward 
in low- and middle-income countries. These efforts have clearly demon-
strated the importance of knowing the local context, as the approaches 
successfully used in high-income countries probably need to be adapted 
and tailored to the local context. The sum of WHO’s experiences and 
additional stakeholder input has identified the following tobacco control 
research priorities for low- and middle-income countries.

4.1 Highest priorities for tobacco control research in low- and 
middle-income countries

While there are many research needs, research on the following four 
topics have been identified as the highest priorities for advancing tobacco 
control in low- and middle-income countries.

4.1.1 Research on tobacco taxation and pricing

While much is generally known about the impact of tobacco taxation and 
pricing on tobacco use, government revenues and related issues, country-
specific evidence is needed in most low- and middle-income countries. 
Research that produces country-specific estimates of the price elasticity 
of demand for tobacco products is critical for policy-makers who want to 
understand fully the impact of tax and price increases on tobacco use and 
its consequences, government revenues from tobacco taxes and related 
outcomes. This includes research to estimate the impact of taxes, prices 
and affordability on consumption of tobacco products, cessation, initia-
tion and substitution among tobacco products, as well as the differential 
impact of tax and price on priority populations, including young persons, 
the poor and women. 
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Research that assesses the differential impact of alternative types of 
tobacco taxes (for example value-based or ad valorem taxes versus unit-
based or specific taxes) on tobacco product prices and gaps in prices, 
tobacco use, and government revenues is needed for restructuring of 
tobacco taxes in order to maximize their public health and revenue impact.

Additionally, research that addresses various issues in illicit trade is a 
high priority. This research would ascertain the determinants of illicit 
trade, estimate how changes in tobacco product taxes affect the extent 
and nature of illicit trade, and identify effective interventions for curbing 
illicit trade. This evidence is needed to counter misinformation about the 
effects of tax increases on illicit trade in tobacco products, which is often 
a barrier to tax increases, as well as to maximize the public health and 
revenue impact of tobacco taxes.

Finally, it should be noted that significant increases in tobacco product 
excise taxes will generate considerable new revenues. A portion of these 
revenues could be used to support this research and research on other 
priority topics discussed below.

4.1.2 Research on the economic impact of tobacco use and tobacco 
control

Research from high-income countries that quantifies the increased health 
care costs, lost productivity and other costs resulting from the death and 
disease caused by tobacco use has been instrumental in raising aware-
ness among policy-makers and the public of the need for tobacco control 
interventions in those countries. Comparable, country-specific evidence on 
the economic costs of tobacco use for low- and middle-income countries 
would almost certainly catalyse tobacco control efforts in those countries. 

Similarly, concerns about the potential economic consequences of 
tobacco control activities can deter policy-makers from taking effective 
actions to reduce tobacco use. Research that addresses these concerns 
is a high priority for tobacco control research in low- and middle-income 
countries. This includes research about the impact of declining (or more 
slowly increasing) tobacco use on jobs in the tobacco sector and other 
economic sectors and research assessing the impact of smoke-free poli-
cies on the business activity of restaurants, bars and other hospitality 
sector establishments. 

At the same time, research that highlights the economic gains that 
follow from lower tobacco use resulting from reduced spending to treat 
diseases caused by tobacco use and increased productivity of a healthier 
workforce would provide further evidence that tobacco control will help, 
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not harm, economies. Similarly, research that assesses the relative cost-
effectiveness of alternative tobacco control interventions is of particular 
importance in low- and middle-income countries where resources devoted 
to tobacco control are limited.

4.1.3 Research on interventions to promote and support cessation

Research from high-income countries has demonstrated the effectiveness 
and cost-effectiveness of a variety of interventions aimed at promoting 
and supporting cessation among current tobacco users. However, little is 
known about effective strategies for promoting and supporting cessation 
in low- and middle-income countries, or about how to best adapt strategies 
proven effective in high-income countries for maximum impact in low- and 
middle-income countries. As governments in these countries implement 
the policies called for in the WHO Framework Convention on Tobacco 
Control, an increasing number of tobacco users will be motivated to 
quit. Research is required to identify the most effective and cost-effective 
cessation interventions tailored to the local context of low- and middle-
income countries. If sufficient resources are not available for offering 
comprehensive help to quit tobacco use, research is also required for 
low- and middle-income countries to design a stepwise approach to imple-
ment Article 14 of the WHO Framework Convention on Tobacco Control, 
starting with interventions with a wide population reach, such as mass 
communication and education programmes, brief tobacco interventions 
and quitlines.

This research should focus on developing an evidence-based primary 
care model for tobacco dependence treatment, addressing individual fac-
tors and system-level barriers and utilizing social networks, including 
public–private relationships, to support research on what works in coun-
tries. This research should aim to identify the opportunities and models 
for integrating brief tobacco interventions into health systems, with an 
emphasis on health programmes dealing with cardiovascular diseases, 
cancer, diabetes, chronic respiratory diseases, tuberculosis, and maternal 
and child health, including development of relevant curricular content 
for training medical, dental, pharmacy and other paramedical profes-
sionals in low- and middle-income countries and engaging with those 
professionals to get them to quit their own tobacco use and to encourage 
their patients to quit. 
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4.1.4 Research on the interrelationships between tobacco use and 
poverty

Tobacco use accounts for a significant part of health disparities between 
the rich and the poor and can increase poverty by diverting funds from 
spending on basic necessities such as food, housing, education and health 
care to spending on tobacco products (5). In a 2004 resolution, the Eco-
nomic and Social Council of the United Nations recognized the contribu-
tion of tobacco control to poverty alleviation efforts (13). More recently, a 
resolution adopted by the Economic and Social Council in 2010 recognized 
the importance of including tobacco control measures in programmes 
aiming to improve maternal and child health (14). The two resolutions 
indirectly link tobacco control with the Millennium Development Goals 
and global efforts to reduce poverty in low- and middle-income countries. 
There is a need to undertake operations research on the tobacco con-
trol interventions necessary to improve maternal child health. Another 
example of poverty-related operations research would involve tobacco 
control and tuberculosis. 

In this vein, research documenting the interrelationships between 
tobacco use and poverty in low- and middle-income countries would 
strengthen support for tobacco control interventions and the case for 
including tobacco control within national development strategies, includ-
ing poverty reduction. 

Moreover, perceptions that keeping some tobacco products affordable to 
low-income users is a pro-poor policy and that tobacco control interven-
tions have a negative impact on the poor can deter policy-makers from 
taking effective actions to reduce tobacco use. Research that shows the 
differential impact and benefits of tobacco control interventions for the 
poor would be helpful in demonstrating that tobacco control policies are 
pro-poor. 

4.1.5 Research on effective communications, education and training

As multinational tobacco companies expand their presence in low- and 
middle-income countries, they engage in a variety of activities that lead 
to greater tobacco use, including the use of a range of sophisticated mar-
keting strategies, often targeting young people, women and the poor; 
efforts to influence governments and deter them from adopting effective 
tobacco control policies; and other activities that undermine tobacco 
control policies and programmes. Research is needed on what works in 
communication, education and training to raise public awareness and 
to develop messages that are effective in overcoming the misinformation 
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spread by the tobacco industry. These messages would raise awareness, 
change attitudes and behaviours, and build or strengthen social norms 
against tobacco use, while at the same time raise support for effective 
tobacco control policies and programmes. Similarly, research is needed on 
the most effective strategies for communicating these messages, includ-
ing through mass media counteradvertising and other public education 
campaigns.

In many low- and middle-income countries, funds for tobacco control 
campaigns are limited. Therefore, it is extremely important that the mes-
sages are delivered through the most appropriate channels in order to 
have maximum effect. For example, in many low- and middle-income 
countries there is widespread use of radio, and this could be a cost-
effective delivery mechanism. In addition, there is increasing use of mobile 
phones, social media and other new forms of communications technology, 
particularly among young people. Research on how best to incorporate all 
available channels would help to ensure that funding for tobacco control 
communications is used most efficiently and effectively.

4.1.6 Research on economically viable alternatives to tobacco

Finally, in the small number of low- and middle-income countries where 
tobacco farming and manufacturing make significant contributions to 
overall economic activity, research that identifies economically viable 
alternatives to tobacco growing and manufacturing and strategies for 
reducing economic dependence on tobacco is a high priority. This includes 
research to inform crop substitution and diversification programmes that 
would make alternative crops more attractive to tobacco farmers and 
research to develop programmes for moving those engaged in tobacco 
product manufacturing and distribution to other economically productive 
activities. Findings from this research would be helpful in overcoming 
policy-maker concerns about the impact of tobacco control policies and 
programmes on economic activity in the tobacco sector and in demonstrat-
ing the potential gains from economic activity in other sectors.

4.2 High priorities for tobacco control research in low- and 
middle-income countries

Beyond the highest-priority topics discussed above, the following two 
areas have been identified as relatively high priority for advancing tobacco 
control in low- and middle-income countries.
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4.2.1 Research on the social determinants of tobacco use

Tobacco use is not spread by animal vectors, in contaminated water 
or through airborne droplets, but is instead spread through the social 
structure and environment by an industry that profits from continued 
trade in tobacco products. Globalization has facilitated this process and 
exacerbated the social conditions that reinforce and widen inequities in 
the use and consequences of tobacco products. Inequities in vulnerability 
and exposure to tobacco use are most pronounced during adolescence, 
when young people take up tobacco use and risk addiction, and during 
adulthood, particularly young adulthood, when tobacco users try to quit. 
The pathways to differential tobacco use at these stages are complicated 
by many factors, including peer pressure and behaviour; awareness of 
harms from tobacco; prevalence of social problems; co-occurring health, 
psychological or psychiatric problems; low self-efficacy and greater per-
ceived barriers to quitting; high levels of stress; social norms permis-
sive to tobacco use; and lack of social and instrumental support to quit 
(15). Research is needed to better understand the social determinants of 
tobacco use in low- and middle-income countries, how tobacco control 
policies and programmes interact with those social determinants, and 
the resulting impact of interventions on inequities in tobacco use and its 
consequences.

4.2.2 Research to facilitate implementation of the WHO Framework 
Convention on Tobacco Control and evaluate its impact

The WHO Framework Convention on Tobacco Control is a landmark, evi-
dence-based treaty that commits its Parties to taking effective actions to 
reducing tobacco use. While the treaty’s protocols and guidelines provide 
specific direction, effectively implementing the provisions of the treaty is 
a challenge in many countries. Research that addresses the challenges 
associated with implementing the treaty and its specific provisions is 
needed. Such research should include the identification of best practices 
in implementation from countries that have been successful in developing 
strategies to overcome the barriers to effective implementation. Although 
there are ongoing efforts to monitor treaty implementation, there is a 
need for research that evaluates the effectiveness of the resulting policies 
and programmes. This would include research to identify the differential 
impact of interventions on key populations (such as young people, the 
poor and women) and across different countries (for example, to evalu-
ate whether similar policies have differential impacts as a function of 
geographical region or level of income and development). 
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4.3 Core surveillance needs
The priorities for tobacco control research in low- and middle-income 
countries identified above assume that comprehensive tobacco-related 
surveillance efforts are ongoing. These efforts are assumed to be broad, 
including measures of tobacco use (prevalence of use of all smoked and 
smokeless tobacco products, frequency and intensity of use over differ-
ent age groups, for males and females, and for different socioeconomic 
groups); exposure to tobacco smoke among non-smokers; health conse-
quences of tobacco use and exposure to tobacco smoke (including the 
impact of non-cigarette tobacco use and an ability to assess the contri-
bution of tobacco use to the NCD burden); health care, lost productivity 
and other economic costs resulting from tobacco use; tobacco-related 
knowledge and beliefs; social norms towards tobacco use and support for 
tobacco control policies; tobacco product sales, tax revenues, and extent of 
tax avoidance and evasion; resources devoted to and activities of tobacco 
control programmes; policy surveillance (including policy implementation, 
enforcement and compliance); industry surveillance (including tobacco 
product prices, tobacco company marketing activities, lobbying efforts to 
influence policy-makers and other efforts to undermine tobacco control, 
as well as the economic contribution of tobacco growing and manufac-
turing); and the social determinants of tobacco use. If such comprehen-
sive tobacco-related surveillance efforts are not ongoing, they need to be 
implemented or strengthened in order to support the research priorities 
described above.

Ideally, core tobacco indicators will be integrated into existing national 
surveillance systems and will be comparable across countries, so as to be 
useful for regional and international comparisons and for regional and 
global evaluation of tobacco control interventions. A comprehensive sur-
veillance system would include information that also allows for research 
on the social determinants of tobacco use and its health and economic 
consequences.
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5. Conclusion

Tobacco use is the single greatest cause of preventable death in the world 
today and is a leading risk factor for many noncommunicable diseases, 
particularly in low- and middle-income countries. Tobacco control inter-
ventions in low- and middle-income countries have to be planned and 
undertaken keeping in mind the diverse cultural, political and economic 
factors in individual countries. Research is needed for new knowledge 
generation as well as effective translation of knowledge into policy and 
programmatic action for tobacco control. Interdisciplinary research that 
enables multisectoral interventions is of particular importance. 

This paper has identified the following five topics as the highest priorities 
for tobacco control research: research on tobacco taxation and pricing; 
research on the economic impact of tobacco use and tobacco control; 
research on demand reduction measures concerning dependence and 
cessation; research on the interrelationships between tobacco use and 
poverty; and research on effective communications, education and train-
ing. Also among the highest priorities in the small number of countries 
with high economic dependence on tobacco is research on economically 
viable alternatives to tobacco growing and manufacturing. Additional 
research priorities include research on the social determinants of tobacco 
use, research to facilitate the implementation of the WHO Framework 
Convention on Tobacco Control, and research to evaluate the impact of 
implementing the policies and programmes called for in the treaty. This 
research assumes that comprehensive tobacco-related surveillance efforts 
are ongoing, including measures of tobacco use (prevalence, frequency and 
intensity of use of all smoked and smokeless tobacco products, both overall 
and in various subpopulations); exposure to tobacco smoke among non-
smokers; health and economic consequences of tobacco use and exposure 
to tobacco smoke (including an ability to assess the contribution of tobacco 
use to the NCD burden); tobacco product sales, tax revenues and tax 
avoidance or evasion; resources devoted to tobacco control programmes; 
tobacco-related knowledge and beliefs; social norms towards tobacco use 
and support for tobacco control policies; policy surveillance (including 
policy implementation, enforcement and compliance); and industry sur-
veillance (including tobacco company pricing and marketing activities, 
efforts to influence policy-makers and other efforts to undermine tobacco 
control, and the economic contribution of tobacco). If such comprehen-
sive tobacco-related surveillance efforts are not ongoing, they need to be 
implemented in order to support the research priorities described above.
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The research agenda described in this paper requires capacity building 
at multiple levels and the allocation of sufficient resources. Successfully 
conducting this priority research is critical to moving tobacco control 
forward in low- and middle-income countries and to reducing the NCD 
burden caused by tobacco use. 
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract 

Developments of scientific knowledge and epidemiological patterns war-
rant a reconsideration of dietary goals previously established by the World 
Health Organization in its Technical Report 916 (1), particularly with 
reference to fat and carbohydrates. The goal of 30% of energy from total 
fat failed to consider the consequences of the increase from 15% to 30% 
induced by the nutrition transition in developing countries. Lower intake 
of total fat (15–20%) would be associated to lower intake of saturated fat 
and to a reduced risk of coronary heart disease, diabetes and hyperten-
sion. Considerable scientific discussion is also taking place on fat quality. 
A controversy still exists on the impact of specific fatty acids that have 
been associated to increased cardiovascular disease, such as myristic 
acid and palmitic acid. The importance of industrially produced trans 
fatty acids on the development of abdominal obesity has been shown and 
better information on food content and on consumption level in low- and 
middle-income countries is required. While the importance of having a 
high ratio of n-3 to n-6 polyunsaturated fatty acids has been recognized, 
the role of the longer-chain n-3 fats found in fish is still uncertain.

A second direction for research is the development of readily measurable 
intermediate markers of the response to diet, as most of the information 
for assessing the impact of diet on cancer is currently coming from cohort 
studies.

A third direction points to the long-term importance of the health and 
nutritional status of women going through pregnancy, to better under-
stand the epigenetic susceptibility to chronic disease.

A fourth direction is prompted by the current neglect of studying the 
relationship between nutrition and bone health, asthma, blindness and 
mental health.

Finally, the paper highlights the importance of translational research 
to illustrate the effects of policies aimed to guide the food supply chain 
and to strengthen surveillance.
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1. Introduction

The latest assessment by the World Health Organization (WHO) of the 
relationship between diet and the development of chronic diseases was 
set out in its Technical Report 916 (1), produced by an expert committee 
after a careful review of the literature. This report became the background 
for the development of the WHO Global Strategy on Diet, Physical Activity 
and Health. The analyses undertaken for the report had a high public 
profile because for the first time greater sugar intakes were not only 
linked to dental caries, but also were causally related to the development 
of obesity. The population nutrient intake goals provided in the report 
were for the average nutrient intake of a population, but undoubtedly 
also included pragmatic considerations on what could realistically be 
achieved. A reconsideration of such goals is warranted in view of scientific 
and epidemiologic developments.
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2. Dietary goals

2.1 Total fat
Total fat expressed as a percentage of energy intake has the same upper 
and lower values as those developed by Rose and Blackburn as co-chairs 
of the WHO first expert consultation on the prevention of cardiovascular 
disease in 1982 (2). They generated the concept of shifting the average 
dietary values of the whole population rather than focusing exclusively 
on the extreme cases with exceptionally high risks associated with high 
cholesterol values. 

Rose and Blackburn were acutely aware of Keys’ seminal studies from 
the seven country metabolic epidemiological analyses (3), which showed 
that cholesterol values in Finland, Europe and the United States of America 
were very high and linked to coronary heart disease, whereas in the Medi-
terranean countries and Japan they were low and corresponded to low 
coronary heart disease levels. Keys and colleagues in the seven country 
study then identified smoking, hypertension and hypercholesterolaemia 
as the three principal risk factors promoting coronary heart diseases and 
also observed that the low levels of cholesterol in the population were 
associated with low intakes of saturated fats. They were able to specify the 
dietary basis for coronary artery disease first by relating the average blood 
cholesterol values to the prevalence of coronary heart disease and then by 
making use of the extensive analyses by Keys, Anderson and Grande (4) and 
Hegsted et al. (5) in metabolic unit feeding trials of the dietary factors that 
increase blood cholesterol levels. They showed that blood cholesterol could 
be manipulated by altering the intake of specific fatty acids in the diet. They 
also highlighted that high smoking rates and hypertension – for example 
in the Mediterranean or Japanese communities – could be associated with 
low coronary heart disease rates when cholesterol levels were very low. 
Thus the dietary saturated fatty acid intake was crucial in allowing the 
impact of hypertension and smoking on coronary heart disease to become 
evident. This is often now forgotten but has a reasonable basis given our 
understanding of the biological basis for atheromatous changes underlying 
coronary heart disease. 

The choice of 30% fat seems to have been made as a pragmatic goal based 
on the idea that this was a simple way of reducing saturated fat intakes, 
which were then about 20% of energy intake in the high-risk countries. 
What needs to be emphasized is that they did not specify that total fat 
per se was the cause of heart disease. On the contrary, Keys had made 
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it quite clear, on the basis of finding higher fat intakes and higher body 
mass indices but low coronary artery disease rates in the Greeks, that 
total fat was not relevant to the key risk factors for coronary heart disease 
(6). However, given that in the United Kingdom and the United States 
total fat intakes were then well over 40% and saturated fat intakes over 
20% of dietary energy, it was logical for Rose and Blackburn to suggest 
reducing total fat as a method of reducing the saturated fatty acid intake. 

The choice of 30% was clearly a radical decision for Rose and Blackburn, 
based in the United Kingdom and the United States, as they chaired the 
WHO expert consultation (2). They did not argue, however, that no further 
reduction in coronary heart disease rates would occur if the intake was 
reduced below 30%. It was also then clear that there were other parts of 
the world, for example Africa, the Middle East and Asia, where at that 
time saturated fat intakes were well below 5% and total fat intakes were 
10–15%. Coronary heart disease rates were often so low as to be difficult 
to measure accurately but in studies in China the relationship between 
coronary heart disease rates and blood cholesterol was still seen at excep-
tionally low levels, for example with total cholesterol values of 2.0–3.5 
millimoles per litre (mmol/l), or 80–150 milligrams per decilitre (mg/dl) 
(7). The WHO expert consultation noted that in East Africa malnourished 
children on perhaps 2–4% total fat diets were handicapped by having to 
eat large amounts of carbohydrates (rich in fibre) to have enough energy 
to gain weight, so they then specified a lower fat goal of 15% energy. The 
study by Chen et al. (7) showed an average of 14% total fat intake with 
variations between different Chinese counties of 4% to 24%. Similarly, 
Keys’ data from Japan had shown an average total fat intake of 14%, 
and recent analyses by the International Obesity Taskforce in Thailand 
suggest that fat intakes at that time were only about 8%. Thus the Keys 
seven country study and the Chinese study showed that the lower the 
blood cholesterol level of the population the better. Figure 1, from Keys’ 
studies, shows that minimum intakes of saturated fats, that is below 5%, 
are optimum. It is true that Cretan men seemed to have negligible coro-
nary heart disease rates despite a 7% saturated fat intake, but it is often 
forgotten that their diet provided higher intakes of other cardioprotective 
nutrients (for example fruit, vegetables, fish, alpha-linolenic acid), and that 
they were very physically active working as shepherds in the mountains 
of Crete. Figure 2 summarizes the data from recent intervention studies 
with dietary change and the use of statins: the lower the low-density 
lipoprotein (LDL) cholesterol – even in the low ranges – the lower the risk 
of heart disease.



128

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

 Figure 1. Ten-year coronary mortality in men: seven country study

Figure 2.  Relationship between coronary heart disease events and LDL 
cholesterol levels achieved in outcome trials with statins

Source: Eric Bruckert, Cannes, 2005.

It is important to recognize that the original WHO specification of the 
upper “goals” was seen as a radical decision because it implied a remark-
able change in the food supply in industrialized countries.
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At that time it was not recognized that lower-income countries going 
through a dramatic nutritional transition would fail to realize the severe 
disadvantages that would arise as their total fat intakes rose through the 
range from 15% to 30% total fat with corresponding changes in saturated 
fat intake. This failure to limit the food systems to maintain a low fat and 
saturated fat intake has had disastrous consequences, with a dramatic 
increase in obesity, diabetes and cardiovascular diseases and in many 
cancers in the poorer countries of the world. The current dominance of 
chronic diseases in poorer countries may reflect what some would see as 
policy failures relating to food and nutrition (as well as tobacco).

When the question of whether children or adults had a biological require-
ment for specific nutrients, such as fats or different types of carbohydrate 
(for example fibre), was considered in 1989 in the WHO consultation on 
diet and dietary-related diseases, it was decided that, in theory, there 
was no intrinsic need for either sucrose or saturated fat in the diet. Yet 
a diet consisting of food without any sugar and saturated fat would have 
a low palatability. The ensuing report (8) therefore included the figure 
of zero as the lower limit on optimum intakes. The validity of the upper 
figure of 30% fat and less than 10% saturated fats was not challenged, 
although the probable continuous relationship between fat intakes and 
obesity and cancer from above 40% to below 20% was highlighted and 
the proposition that the fat goal might well need to be reduced to 20–25% 
energy was formulated. 

It has been clear for some time that in modern societies, where the 
demand for physical activity has gone down by perhaps as much as 800 
kilocalories per person per day (kcal/person/d), the normally finely tuned 
appetite control systems in the brain are constantly trying to limit most 
people’s food intakes. Investments in new forms of transport, mechanical 
aids at work and in the home, the pervasive computerization of society 
and media developments explain this large decline in physical activity 
and are perhaps resulting in an inevitable and irreversible reduction in 
physical work. There is an appreciable body of evidence suggesting that 
in a current industrialized society, trying to increase physical activity by 
advocating leisure time pursuits is a laudable but inadequate method of 
increasing, on a population level, physical activity needs (9). This therefore 
has major implications for urban design and other environmental and 
social policy measures designed to make everyday walking a routine or 
spontaneous and indeed unconscious feature of daily life.

The evidence that food intake is subconsciously regulated to a surpris-
ingly accurate degree is now overwhelming but it is also true that social 
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circumstances where there is intense cultural or marketing pressure to 
eat more presents the brain’s control systems with exceptional challenges. 
The human brain is under constant pressure to limit our food intake and 
the mechanisms that have evolved for limiting food intake are generally 
recognized as far less robust than the coordinated multifaceted system 
that switches on the drive for food when we are eating less. 

It seems clear that dietary sources of fat were extremely limited dur-
ing our evolution. It is then intriguing to discover recently that we have 
specific taste receptors geared to responding to the essential fatty acids 
that would, of course, have been one of the limited nutrients during 
our evolution (10). Similarly, sources of salt were very scarce in many 
parts of the world and this may explain the primeval salt-responsive 
taste buds. In addition to essential fatty acid and salt-responsive taste 
buds, there are umami taste receptors, responsive to cooked meat and 
sodium glutamate, and sweet sensors linked to energy deprivation. It 
would therefore seem that we have some primitive biological drives to 
eat fat, sugar, salt and cooked meat, but it is only in the last hundred 
years or so that we have been able to produce abundant amounts of all 
these food components. There is also evidence that fat is poorly sensed 
as an energy source in appetite regulation and so is sugar, particularly 
in dissolved form (11). More detailed metabolic studies then suggested 
that it may be the energy density of a food that dominates the overall 
induction of energy imbalance and that is why WHO Technical Report 
916 integrated the concepts of high-fat, high-sugar diets with the concept 
of energy density. A food’s energy density is also increased when food 
processing of starch with the removal of fibre and whole grain limits 
the water-holding capacity of foods. 

The whole industrial development of foods over the last 40 years has 
been geared to generating convenient, highly palatable energy-dense 
foods. Food companies use consumer taste panels and recognize the 
market opportunities of producing those energy-dense foods, which, 
unfortunately, are in practice extremely conducive to the development 
of weight gain.

Not only does fat seem to induce the development of obesity (12), but it 
has been illustrated how increasing dietary fat induces insulin resistance 
and promotes the development of diabetes (13). In addition, it is becoming 
clear that dietary fat is a selective inducer of non-alcoholic steatohepatitis, 
which is now seen as a major correlate, if not cause, of insulin resistance, 
and reduction in hepatic fat may be an important mechanism whereby 
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diabetes is prevented in the trials where glucose-intolerant individuals 
move into a preventive diabetes programme. 

Total dietary fat has also been linked to an increase in blood pres-
sure. The Dietary Approaches to Stop Hypertension (DASH) trial system-
atically distinguished between increases in vegetable and fruit intake 
and a reduced, modified fat intake in lowering blood pressure (14). It is 
also important to note that these changes occurred with body weight 
and sodium intakes being held constant. Therefore it seems reasonable 
to consider the role of fat per se in selectively promoting the induction 
of hypertension and type 2 diabetes in addition to the indirect impact 
through obesity.

Differential oxidation of fatty acids means that fat quality, in addition to 
fat quantity, may affect energy balance with the suggestion that saturated 
fatty acid, for example stearate and palmitate, may selectively generate 
a more positive energy balance (15).

There is clear international evidence that the higher the fat intake, the 
greater the likelihood of obesity, but recent data generated for a Caribbean 
prime ministerial summit also suggested that the prevalence of obesity 
is further amplified when there are high sugar intakes, as found in the 
Caribbean (Figure 3). It seems clear from an analysis of lower-income 
countries that as soon as the average fat intake reaches 20%, the preva-
lence of obesity rises markedly. Therefore it could be suggested that the 
optimum fat intake for humans is no more than 15–20%.
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Figure 3.  Dietary fat and weight gain: additional effects of high sugar 
intakes on Caribbean overweight and obesity

Note: The regression line (including the regression coefficient) is from the original paper by 
Bray and Popkin (12) and based on old data of fat intakes, derived from balance sheets of 
the Food and Agriculture Organization of the United Nations (FAO) and national overweight 
and obesity prevalence data, whereas the additional Caribbean figures are very recent.

What also needs to be addressed is the change in dietary patterns asso-
ciated to population shifts in total fat intakes, either in the direction of 
increases or decreases. Concrete examples of nutrition transition indicate 
that increases in total fat will probably involve increases in saturated and 
trans fatty acids and will also be associated to increases in total energy 
intakes. 

Willett (16) came to the conclusion, as Keys did, that total fat intakes 
have very little to do with health concerns. Indeed, he gave much greater 
emphasis to the intake of readily absorbable carbohydrates such as are 
present in rice, potatoes and sugar. This analysis stems partly from obser-
vational studies such as the Nurses Health Study, and partly from the 
findings that when obese individuals are put on different energy-reduced 
diets there seems to be very little selective benefit in reducing the total 
fat intake rather than the intake of carbohydrates with a high glycaemic 
index (17). 
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What should also be considered is the distinction between those dietary 
factors that induce obesity and those that help to promote a short- or 
long-term reduction in body weight. For many years there has been over-
whelming evidence that once adults have become obese over perhaps a 
5- or 10-year period, with energy discrepancies between intake and output 
that amount to only 1–2% of total energy turnover, then changes occur in 
the way in which the appetite control system operates. 

There is now evidence of an adaptive process in the hypothalamic control 
of food intake and energy expenditure such that obese individuals on a 
slimming diet immediately respond as though they were in the same state 
of semi-starvation as those semi-starving with a normal body weight (18). 
In other words, the biological drive to eat in obese people is switched 
on within 48 hours of energy deprivation, despite their having perhaps 
250 000 to 1 million kilocalories of extra stored body fat (19). The mecha-
nism seems to involve a leptin-related adaptation in the hypothalamic 
interactions of the neurophysiological mechanisms, which may involve 
a semi-permanent generation of new neuronal synapses such that once 
obese, it is exceptionally difficult to return to normal body weight and 
re-establish the previous normal brain regulatory system for maintaining 
that normal weight (20).

Jung and colleagues showed the persistence of hypothalamic changes 
in “post-obese” subjects (21), and detailed studies of adults in the United 
States who have lost 15 kilos or more show that they are constantly striving 
to maintain their normal body weight (22). Long-term studies suggest that 
the biological drive to eat persists for many years and that most of these 
individuals can only maintain their normal weight by meticulous conscious 
control of their food habits, with daily recording of their food intake. They 
also engage in substantial physical exercise such that they expend 2000 to 
3000 kilocalories a week in additional physical activity (23). Therefore to 
interpret the failure to lose substantial amounts of weight on a low-fat diet 
requires an understanding of the adapted hypothalamic processes. From an 
epidemiological point of view this adaptation also helps to explain why we 
have witnessed an escalating epidemic of obesity in most countries of the 
world, despite there being intense interest in slimming and the expenditure 
of billions of dollars on slimming aids. 

Thus whereas those in public health rely on epidemiological analyses 
and preferably intervention studies to prove a causal relationship, in the 
case of obesity intervention studies are complicated by this secondary 
hypothalamic adaptation. Assessing the causes of obesity by monitoring 
dietary features and physical activity patterns is also difficult because the 
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discrepancies in energy balance are minute compared with the errors in 
assessing food intakes and activity patterns. We therefore have to rely on 
the detailed physiological studies on normal and obese people, together 
with the prospective analyses relating excess weight gain to cruder indices 
of high-fat food consumption and the frequency of fast foods and soft drink 
consumption, rather than using slimming trials to look at the dietary 
factors promoting weight gain. 

This perspective does not deny the importance of considering the quality 
of the carbohydrate. Thus although the validity of the glycaemic classifica-
tion of foods was questioned in WHO Technical Report 916, the value of 
fibre-rich foods was specified. It is also true that unlimited intakes of fats 
low in saturated fat may not induce obesity, diabetes and hypertension 
in those who are sufficiently physically active, but the degree of physical 
activity required is almost certainly more than can be sensibly expected 
of all age groups, including the elderly, in modern societies. A combina-
tion of increased physical activity and reduced fat and sugar intake might 
therefore be required to limit the population’s weight gain.

Certainly the quality of the carbohydrate component of the diet needs to 
be explored further, for example in light of new propositions suggesting 
a potential role for fermentable carbohydrates in determining energy 
balance (24).

The 2008 FAO/WHO consultation (25) on fat and fatty acids concluded 
that there is convincing evidence that energy balance is critical to main-
taining healthy body weight and ensuring optimal nutrient intakes, 
regardless of macronutrient distribution of energy as percentage total fat 
and percentage total carbohydrates. A systematic review is currently being 
conducted on the issue of the impact of total fat intake on weight gain.

2.2 Industrially produced trans fats
It is now accepted that industrially produced trans fats amplify the risk of 
cardiovascular disease partly through their unusual effects on blood lipids. 
The evidence is based on careful feeding studies of the effects of trans fats 
on blood lipids (26) and meta-analyses of epidemiological studies relating 
industrially produced trans fat intakes to coronary heart disease (27, 28). 
It is perhaps important to note that the current analysis of industrially 
produced trans fats (29) is a relatively crude chemical method that does 
measure fatty acids with a trans configuration, but most preparations of 
fat containing trans fatty acids have an array of abnormal cis fatty acids, 
which have been shown many years ago to have sometimes profound effects 
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on such metabolic processes as the desaturation and elongation of the 
essential fatty acids (30). Thus the current relationship between industrially 
produced trans fats and cardiovascular disease is a crude relationship but 
one that is now leading to dramatic changes in policy based on the basic 
concept that no beneficial health effect has ever been identified for industri-
ally produced trans fat, and it can be removed from foods without impact 
on price, availability or taste. Food products containing more than 2% of 
trans fat have been banned in Denmark since 2004, and similar initiatives 
are taking place elsewhere. Recent evidence demonstrates that industrially 
produced trans fat is not replaced by saturated fat in the Danish diet (31). 

Primate research is now suggesting that trans fatty acids may have a 
selective effect in promoting obesity (particularly abdominal obesity) and 
the development of type 2 diabetes (32). The biochemical basis for amplify-
ing the risk of diabetes is uncertain but has been linked to the pathways 
involved in the tissue responsiveness to insulin. 

Industrially produced trans fats have the advantage of preventing 
rancidity, thus prolonging shelf-life, and providing suitable fats for food 
processing. They are also particularly found in cheap oils where poly-
unsaturated fats have been used repeatedly, for example in frying, or 
produced commercially from very crude edible oils. There is therefore 
a great need to have an assessment of industrially produced trans fatty 
acid intakes using chemically valid methods, particularly in lower-income 
countries where there are almost no data. The relationship between trans 
fatty acid intakes and the possible amplification of the risk of abdominal 
obesity and diabetes also needs further work. Such considerations might 
lead to realization of the objective of a complete removal of industrially 
produced trans fatty acids from food products.

From a policy point of view this is an important area because with the 
Danish ban on industrially produced trans fats in the Danish food chain, 
and the initiatives taking place in New York, policy analysts are willing 
to shift their thinking and recognize that some “nutrients” should be 
considered as toxic components of the diet. Widespread acceptance of this 
toxicological concept could be beneficial in getting a parallel recognition 
that saturated fats should also be considered as harmful or “toxic” because 
the greater the amounts and the longer the time of their ingestion, the 
greater the damage. 
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2.3 Differentials between individual saturated fatty acids
It is not often recognized that the original Keys and Hegsted feeding 
trials were based on developing very standardized fatty acid intakes 
for testing their effects on blood cholesterol values, but where the fatty 
acid intakes were based on reassembling the dietary triglyceride so that 
the specified fatty acid was available on all three parts of the glycerol 
backbone of triglyceride. This at the time seemed perfectly reasonable 
but it is now known that this leads to abnormal metabolic responses 
because the dietary triglycerides rich in saturated fat normally have a 
mono-unsaturated fatty acid in the middle position. The 2-monoglyceride 
is normally absorbed as such and has a different metabolic impact com-
pares with fatty acids in the 1 and 3 positions on the glycerol backbone 
of triglycerides (33). So the use of chemically abnormal fats in metabolic 
studies may have led to inappropriate conclusions about the differential 
impact of different saturated fatty acids on blood cholesterol levels. 

During the development of WHO Technical Report 916 there was sub-
stantial disagreement with the proposition that coconut oil rich in myris-
tic acid (C14) was a particular promoter of blood cholesterol and heart 
disease. The objections came from the Philippines, where eminent car-
diologists highlighted the fact that some regions of the Philippines had 
the lowest rates of cardiovascular disease when they were consuming 
almost exclusively coconut fat as the principal supplier of fatty acids. It 
was recognized that the Keys and Hegsted experiments had indeed been 
undertaken with artificially reconstructed triglycerides so the evidence 
on coconut oil is not as clear as some experts think. There seems to have 
been no clear evidence with good metabolic epidemiological studies or 
other metabolic analyses that might illuminate this issue. The problem 
is relevant not only to the Philippines, but also to other countries, for 
example in the Caribbean.

Palm oil researchers have highlighted the fact that the traditional con-
cern about palmitic acid as a promoter of blood cholesterol and heart 
disease is misplaced (34). However, such studies usually compare the 
use of palm oil with fatty acid intakes in industrialized countries. Thus, 
if intake of palm oil is added to the traditionally low fat intakes in Asia, 
this could link to an increase in blood cholesterol and to other factors 
that can promote obesity. 

There are many epidemiological studies linking coronary heart disease 
to milk fat intake and traditionally the myristic acid from milk is seen to 
be a selective amplifier of blood cholesterol levels. Milk is a traditional 
food in industrialized countries, but a very unusual constituent of the diet 
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for the majority of the world. Yet the nutritional community, dominated 
by Western influences, has been highlighting the value of increasing 
milk intake for three reasons: (a) to promote child growth; (b) to increase 
calcium intakes and reduce the incidence of osteoporosis; and (c) low-
fat dairy products and cheese are in metabolic epidemiological studies 
linked to lower rates of cardiovascular disease, metabolic syndrome and 
obesity, probably through protein and calcium counteracting the effect of 
saturated fat. It is important that these conflicting issues are resolved. The 
evidence of the value of animal protein in promoting children’s growth 
in height has been known since before the Second World War. Careful 
sifting of rehabilitation programmes for malnourished children spon-
sored by the United Nations Children’s Fund (UNICEF) and other aid 
agencies shows that simply adding extra food based on vegetable sources 
is an exceptionally poor way of inducing height spurts and limiting the 
problem of stunting. Meat or skimmed milk powder induces increased 
height growth and there is now some evidence of a special non-protein 
component of milk that induces spurts in longitudinal growth and perhaps 
explains the continuing increases in the height of the Dutch, who are the 
greatest milk drinkers in Europe (35). Those who specify that we should 
all drink low fat or skimmed milk after the age of 2 years never explain 
where the residual fat is going: almost all of it is used in practice in the 
food chain and may have only a modest role in displacing other sources 
of saturated fat.

The role of calcium in promoting bone growth is far more complex 
than originally thought and is tied to the very inappropriate current 
international policies on vitamin D. More vitamin D is being suggested 
as needed than currently specified by national bodies or WHO (36, 37). 
On the basis of new understanding of the importance of vitamin D in pro-
moting good bone growth as well as possibly maintaining good immune 
function and preventing the development of type 1 diabetes, it has been 
suggested that 40 micrograms per day rather than 10 micrograms per 
day should be advocated for those living in northern latitudes or where 
substantial skin exposure does not occur for cultural and other reasons, 
for example in the Middle East. With these vitamin D intakes, calcium 
intakes become less important: there is no relationship internationally 
between high calcium intakes and osteoporosis or fracture rates. Indeed 
the opposite seems to be true. 

If meat can induce children’s growth as effectively as milk then it would 
seem that a policy of modest meat intake from sources with a low saturated 
fat content, for example chicken, is preferable to the intense promotion 
of the beef and dairy industries that has characterized international 
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agricultural policies for the last 50 years. These agricultural policies may 
then be seen as misplaced and formed for nutritional and food security 
reasons during the Second World War (38). Now there are major concerns 
about food supply with increased food insecurity and higher food prices 
in association with a limited land area for farming, as well as the problem 
of methane production from cattle amplifying global warming. Further 
issues arise from the suggestion that a higher proportion of dietary protein 
promotes weight control and prevents weight gain due to the satiating and 
thermogenic effects of dietary protein (39). This makes the contribution 
of animal protein to the diet a dilemma because any beneficial health 
effects should be weighted against the environmental issues. 

2.4 Essential fatty acids
WHO Technical Report 916 attempted to deal with the dilemma of how 
much n-3 fatty acids we need, but it was difficult because there was rather 
limited research evidence. What is clear is that over the last 50 or 60 years, 
the emphasis on simply increasing polyunsaturated fat intakes as a method 
for successfully preventing coronary heart disease has meant that there 
had, until recently, been an exclusive focus on increasing n-6 fatty acid 
intake. As part of its response to medical concerns, the food chain industry 
had not only changed crop selection and industrial processing to reduce 
dramatically the saturated to polyunsaturated ratio of fatty acids in the 
food chain but, as was discovered when assessing agricultural policies, 
had made a systematic attempt to minimize n-3 fatty acids in crops. The 
reason for this is that it was recognized that n-3 fatty acids reduced the 
shelf-life of food products because of the great susceptibility of n-3 fats to 
oxidative changes that made the foods rancid.

The Japanese high ratio of n-3 (including fish intakes) to n-6 intakes is 
an important part of cardiovascular prevention. Indeed, there is a variety 
of animal and specific primate studies and human intervention trials that 
suggest that fish or other n-3 sources limit the induction of abnormal 
cardiac rhythm and sudden death (40). Other analyses of the role of fish, 
however, lead to less certain conclusions (41). 

While n-3 fatty acid intakes have been considered valuable in limiting 
cardiovascular disease, there has also been intense interest in the value 
of n-3 fatty acids for altering the balance of prostaglandin production, cel-
lular function and the balance between T1 and T2 cell-mediated immune 
responses. There is some limited evidence that the use of n-3 fish oils may 
have a substantial beneficial effect in limiting asthma symptoms (42); 
asthma is currently an increasing public health challenge throughout 
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the world. Whereas traditionally asthma was considered to be induced 
by environmental pollution, the fact that asthma readily occurs once 
children move into cities where pollution levels may be sometimes very 
low suggests that the nutrition transition, with marked increases in total 
fat and n-6 fatty acids, may be an important contributor to the asthma-
promoting environment. This needs further research.

What is still uncertain is the absolute amount of n-3 fatty acids that 
we need and the distinction between the value of the primary n-3 fatty 
acid, alpha-linolenic acid, and the importance of the longer-chain n-3 
fats found in fish. It seems clear that the elongation and desaturation of 
alpha-linolenic acid is very limited in humans; these steps are recognized 
to be insulin dependent, and there has been a great deal of debate as to 
whether, in diabetes, part of the microvascular problems may relate to 
the inadequate induction of long-chain n-3 derivatives. 

Concerns have been expressed about excessive intakes of n-6 polyunsat-
urated fatty acid for its potential pro-inflammatory, vasoconstrictive and 
pro-aggregatory role. A recent review by the American Heart Association 
confirmed that the consumption of 5–10% energy from n-6 polyunsatu-
rated fatty acid reduces coronary heart disease risk and postulated that 
higher intakes “appear to be safe” (43).

This has enormous policy implications. The food industry has been 
substantially increasing the n-3 content of some vegetable oils and limit-
ing the production of n-6 oils in an attempt to cope with the emerging 
concerns about excessive n-6 intakes. It seems clear, however, that there 
is at present very little understanding of the n-6 content of currently 
grown vegetables and in the horticultural business this aspect seems to 
have been neglected. More information is becoming available on the n-3 
content of crops, for example Nordic berries (blueberry, cloudberry and 
cowberry), that on average contain 0.7 grams of fat and 0.25 grams of 
alpha-linolenic acid per 100 grams, similar to what has been reported for 
wild green vegetables rich in alpha-linolenic acid. This is a very different 
issue from the question of whether the n-3 content of vegetable oils will 
suffice to meet nutritional needs or whether we also need an appreciable 
amount of the longer n-3 fatty acids. 

This then will affect the global requirement for fish, which, on cur-
rent estimates, cannot remotely be met from current or projected global 
sources of sea fish, farmed fish or other natural sources (44).
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2.5 Sugar
WHO Technical Report 916 highlighted the importance of sugar in promot-
ing both dental caries and obesity. Some studies, however, also show that 
sugar promotes hypertension and pro-thrombotic tendencies (45). If so this 
may explain the higher rates of hypertension and cardiovascular disease 
in some countries than the rates expected from traditional risk factors. 

The carbohydrate quality of the diet and the effects on health was also 
reviewed by WHO/FAO and a supplement to the European Journal of 
Clinical Nutrition published in 2007 (46, 47). 

2.6 Vegetables and fruits
When in 1990 WHO Technical Report 797 (8) suggested over 400 grams 
per day as the optimum intake of vegetables and fruit, an average figure 
was chosen from an assessment of traditional Mediterranean diets and 
did not separately specify the optimum amounts of vegetables and fruit. 
The values were, however, based on the original concept that dietary fibre 
was an important promoter of colonic function and that it was probably a 
protective factor preventing the development of colon cancer. Since then 
new data from the European Prospective Investigation into Cancer and 
Nutrition (EPIC) study (48) strongly support the value of dietary fibre and 
the metabolic studies of Bingham et al. (49) amplify why red meat and 
particularly processed meat in a fibre-poor diet increases endogenous 
colonic nitrosamine production. Since the WHO 1990 Technical Report 
it has been increasingly recognized that a minimum vegetable intake is 
beneficial, for example through its impact on hypertension, and its role 
in cancer prevention still seems to be important. Current quantitative 
analyses of the relative importance of vegetables and fruit are, however, 
still very inadequate. 

Similarly, a recent review has indicated that fruit and vegetable consump-
tion is associated with a decrease in blood pressure but insufficient work 
has been done on the effects on plasma lipids, diabetes and body weight or 
on the development of atherosclerotic plaques (50).

In addition, despite two decades of active research on antioxidants and 
other bioactive compounds such as phytoestrogens there is little reflection 
of these issues in public health policies. The need to develop reference 
values for such compounds is still debated, while at the same time health 
claim legislations favour the development of food products with declared 
functional improvement properties. 
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2.7 Dietary fibre, wholegrain cereals and carbohydrate quality
There has been a long-drawn-out controversy about the appropriate 
assessment of dietary fibre since work on this started in a more scien-
tifically robust way. The 2007 FAO/WHO scientific update on carbohy-
drates in human nutrition concluded that “the term ‘dietary fibre’ should 
be reserved for the cell wall polysaccharides of vegetables, fruits and 
wholegrains, the health benefits of which have been clearly established, 
rather than synthetic, isolated or purified oligosaccharides and polysac-
charides with diverse, and in some cases unique, physiological effects” 
(46). The choice of methods is now accepted to require a proper analysis 
of non-starch polysaccharide content of food even if some investigators 
also seek more specific analyses of resistant starch. Optimum intakes 
were and are based on detailed studies that involved feeding different 
sources of non-starch polysaccharides to volunteers and assessing their 
bulking effect and the avoidance of constipation. 

Some investigators consider that the importance of amplifying the input 
of carbohydrate into the colon is the dominant concern, so they have opted 
for a cruder method of specifying what they term a more physiological 
set of criteria for measuring starch. The method has, however, also been 
heavily backed by food industries in industrialized countries because 
the methods in practice give relatively high fibre values, though these 
simply reflect a substantial proportion of Maillard reactions between the 
sugar constituents of the food and amino acids, with little or no colonic 
relevance. This therefore allows spurious claims relating to so-called 
high-fibre foods to be sustained, when the foods in practice contain com-
paratively low values of non-starch polysaccharides as well as resistant 
starch. It is therefore important to ensure that appropriate measures 
for non-starch polysaccharides and “fibre” are used that are relevant to 
global health. 

As the consumption of wholegrain cereals is considered a key element 
of a healthy diet, the term “wholegrain” requires a clearer definition. 
However, more information is required on the influence of milling pro-
cesses on health effects.

The issue of the quality of carbohydrates has also generated remarkable 
interest and the concepts of glycaemic index and glycaemic load have 
been considered as indicators of health impact of the diet. High glycaemic 
response promotes postprandial carbohydrate oxidation at the expense of 
fat oxidation and this may be conducive to body fat gain. A recent Cochrane 
review concluded that those on weight-reducing diets with low glycaemic 
index were associated to greater weight loss and improved lipid profile 
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than those on comparison diets (51). However, intra- and inter-individual 
variations in glycaemic response to foods pose a limitation on use of the 
glycaemic index concept. On the other hand, the glycaemic index may 
be appropriately used to guide food choices when considering similar 
carbohydrate-containing foods.

2.8 Salt 
It is now accepted by most policy-makers that salt intakes need to be 
reduced substantially, but again, the specification of 5 or 6 grams per 
person per day is often taken to be the optimum, when in fact the figures 
were chosen on the basis of a pragmatic judgement of what would be seen 
to be theoretically achievable, given the fact that most national intakes 
of salt are at least double the upper limit. It seems clear that ideally salt 
intakes should be much lower and therefore again the so-called goals are 
in practice intermediate targets rather than optimum goals in assessing 
dietary factors in relation to chronic disease. 

This may pose a problem on the use of salt as a vehicle for the provision 
of iodine. While countries such as Finland and Switzerland have success-
fully tackled the combination of policies, others, such as the Netherlands, 
have highlighted the risk of some population groups being exposed to 
insufficient iodine intakes. This warrants a full risk assessment and an 
adjustment of the salt reduction and universal salt iodization policies.
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3. Nutrition and cancer

The second report of the World Cancer Research Fund and the American 
Institute for Cancer Research on diet, physical activity and cancer has 
been widely acclaimed as the most rigorous analysis of specific dietary 
factors relating to cancer yet conducted (52). However, that study’s reli-
ance on simply using cohort studies as the principal source of good 
evidence for dietary factors that promote cancer neglects what was 
learnt many decades ago from the original work on the causes of coro-
nary heart disease. Keys’ studies clearly demonstrated an extraordinary 
ecological relationship between saturated fat intakes, blood cholesterol 
levels and the incidence of coronary heart disease. However, most cohort 
studies of the dietary factors leading to cardiovascular disease fail to 
demonstrate any relationship between saturated fat intakes and car-
diovascular disease. This was recognized by Keys, who highlighted the 
inter-individual variation in responsiveness to dietary saturated fat. 
He was able to predict the individual responses in blood cholesterol 
that are now recognized to be related to substantial genetic differences 
between individuals. Thus we have benefited by having an intermediate 
risk factor, blood cholesterol, which then explains, together with other 
evidence, how saturated fat induces coronary heart disease. 

Such readily measurable intermediate markers of the inter-individual 
variation in the response to diet are not available when considering car-
cinogenic processes. Therefore, cohort studies are intrinsically limited 
in their ability to specify the magnitude of the effect of dietary factors 
on carcinogenesis. The report of the World Cancer Research Fund and 
the American Institute for Cancer Research highlights the importance of 
obesity in promoting a range of cancers, but this of course is a much easier 
index of previous dietary and physical activity habits to measure than the 
far more difficult problem of measuring both diet and physical activity 
accurately (53). Doll and Peto estimated that diet explained perhaps 30% 
of cancers, but their estimate ranged up to 75% of cancers (54). It is quite 
likely, on the basis of the huge range of cancer rates across the world, 
that diet has a much greater effect than the very conservative estimates 
based on cohort studies. Clearly intermediate markers are needed, and 
more studies such as those now conducted in EPIC, where there is, by 
virtue of conducting studies in so many countries, the opportunity to look 
at very big differences in dietary factors. These large differences allow 
researchers to overcome to some extent the inter-individual differences 
in responsiveness.
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4. Dietary adequacy and quality of 
diet at different life stages

Our understanding of what constitutes an adequate quality diet in differ-
ent population groups and at different stages of the life course is limited 
by the insufficient availability of population dietary surveys and by lack 
of agreement on the methodologies to assess dietary adequacy. Meth-
odological standardization in conducting epidemiological surveys has 
been achieved in some developed countries, but an adaptation to the 
capacities and the resources of low-income countries would be required. 
Better global data integration is also required and methodologies to use 
the information in the context of policy planning should be refined. New 
techniques, such as linear programming, may contribute to this agenda 
and evaluation of the nutritional quality of individual foods through nutri-
ent profiling is presently the subject of heated debate. 

The still untamed epidemic of childhood obesity, now rapidly expand-
ing to lower- and middle-income countries, with the related burden of 
early-onset diabetes and hypertension, demands greater attention to the 
characteristics of the diet in the first five years of life. The significance of 
dietary protein intake in infancy in relation to the development of obesity 
has been mentioned in several studies and the dietary factors that are 
conducive to rapid weight gain in early infancy warrant urgent attention.
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5. Epigenetic susceptibility  
to chronic disease

There is now ample evidence that Asians are more susceptible to both 
diabetes and hypertension at equivalent levels of obesity to those found in 
Caucasians (Figure 4). While this is often considered to be a genetic and 
ethnic difference, Yajnik’s analyses in Pune, India, strongly suggest that 
nutritional factors in pregnancy are of profound importance (55). He dem-
onstrated that a simple crude index of nutritional insufficiency in pregnancy 
– low birth weight – is associated with insulin resistance in the newborn. 
If there is accelerated growth after birth, then the 4-year-old child who is 
born small, but grows rapidly, has the highest level of insulin resistance 
and elevated blood pressure. Yajnik and colleagues have now found in India 
that the imbalance between folic acid and vitamin B12 intakes in Indian 
vegetarians induces the smallest, fattest and most insulin-resistant babies 
(56). Seventy percent of Indians could be B12 deficient and in low-income 
countries perhaps up to a third of the population may be found to be B12 
deficient. Children born in Europe, for example the United Kingdom (57) 
and Scandinavia (58), also display the link between poor pregnancy nutri-
tion followed by rapid growth and an increased susceptibility to diabetes, 
metabolic syndrome and early cardiovascular events. Therefore care should 
be taken in concluding that the susceptibility of Asians to cardiovascular 
disease and diabetes is intrinsically related to genetic selection.

Figure 4.  Comparison of the impact of body mass index on diabetes in 
Asians and Caucasians
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Recent analyses have shown that not only are Asians susceptible to 
diabetes and hypertension but so too are Hispanic populations. National 
analyses of Mexican data show greater rates of abdominal obesity in Mexi-
can adults (particularly women) and a greater prevalence of both diabetes 
and hypertension (59). These rates are found to be higher even when they 
are related to the waist circumference as an index of abdominal obesity. 
There are therefore two fundamental problems in diet-related chronic 
disease: first, the dietary factors that impact on chronic disease over the 
subsequent 10–30-year period during adulthood; and second, dietary 
factors that affect the long-term programming of the body’s metabolic 
responses in utero. These fetal influences, involving not only changes in 
organ structure and the induction of specific metabolic pathways but also 
epigenetic changes, may then permanently affect children’s response to 
dietary factors throughout their lifetime. 

This requires far more focus on a life-cycle approach to the prevention 
of chronic disease (60) and acknowledgement that the health and nutri-
tional status of women going through pregnancy is of crucial long-term 
importance. It is already known that overweight and obese women on 
entering pregnancy are far more likely to develop gestational diabetes, and 
this in turn predisposes the child to a tenfold increase in the likelihood 
of adolescent obesity and diabetes. The conclusion is now being reached 
that there is an optimum range of birth weights, as smaller babies seem 
particularly prone to abdominal obesity and the effect of the metabolic 
syndrome on weight gain, and heavy babies, over 4.5 kilograms, are also 
susceptible to later general obesity and type 2 diabetes (61). 
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6. Neglected issues in nutrition

6.1 Cardiovascular disease and diabetes in patients treated 
for severe mental health problems

Not only do patients with schizophrenia, bipolar disorder and severe 
depression have difficulty in following advice on appropriate healthy eat-
ing, but the drugs used in their treatment often have dramatic metabolic 
effects, including the induction of early diabetes and progressive obesity. 
From a policy point of view this is a neglected area that needs much more 
coherent assessment. These patients have a life expectancy that may be 
10 years less than normal because of their propensity to cardiovascular 
disease and diabetes.

Nutrition is a key element in a number of neurodegenerative disor-
ders, such as Alzheimer’s disease. Patients with dementia are very often 
affected by eating disorders that are associated with higher mortality rates 
(62). Inadequate intakes of vitamin B12, folate and antioxidants could be 
delaying the onset of the disease, while saturated fatty acids and alcohol 
may promote it. Metals such as lead, iron, aluminium, copper and zinc 
have also been associated (62, 63).

6.2 Role of nutrition in age-related progressive blindness
The variety of disorders that lead to blindness in the elderly are mark-
edly promoted by smoking, even modest degrees of hypertension and 
those dietary factors that lead to even moderate hyperlipidaemia. The 
prevention of blindness in the elderly is of great importance and this is 
an area that needs to be considered when emphasizing the significance 
of dietary change.

The relationship between antioxidant status and the development of 
cataracts is another area that has been widely investigated and that can 
lead to public health action.

6.3 Nutrition and respiratory diseases 
The potential importance of diet in the prevention of asthma is now under 
detailed study. Mention has already been made of the potential role of n-3 
fatty acids. These could be important because the pathological processes 
in the lungs of asthmatics mimic those expected from an imbalance in 
the T1/T2 balance of immune function. This is a major area for research.
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The effect of vitamin A status on the risk of acute respiratory infection 
has been extensively studied, but the impact of early neonatal supple-
mentation is still the subject of research.

6.4 Nutrition and bone health
Given the great contribution of postmenopausal osteoporosis to the bur-
den of disease and disability and its high cost to the health service, it is 
important to give more attention to the development of dietary recom-
mendations for the improvement of bone health throughout the life cycle. 
Issues such as the level of calcium and vitamin D in the diet, the risk 
associated to excess vitamin A and the impact of acid base balance should 
be considered and embedded in public health policies, together with the 
appropriate level and quality of physical activity.

6.5 Bioactive compounds
After two decades of active research on antioxidants and other bioactive 
compounds, such as phytoestrogens, there is little reflection of these issues 
in public health policies. The need to develop reference values for such 
compounds is still debated, while at the same time health claim legisla-
tions favour the development of food products with declared functional 
improvement properties. 
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7. Policy challenges in preventing 
chronic diseases through dietary 
change

The consequences of the nutrition transition, which occurs as countries 
industrialize and move into an urban setting, are profound, and affect 
both physical activity and diet. Most policy-makers consider the health 
service as the primary means by which to prevent diseases associated 
with the nutrition transition, when in practice policy-making in agri-
culture, food, social welfare and economic development either promote 
inappropriate dietary changes or allow them to occur. Few countries 
are taking up this challenge and so far very few countries include health 
considerations in the policies implemented by non-health sectors. Progress 
in preventing chronic disease is unlikely without taking a completely 
different approach to these issues. 

The effect of environmental interventions needs to be evaluated in order 
to develop good practices and to strengthen the evidence base of poli-
cies aimed at improving population dietary patterns. The influence of 
urban design, transport systems and climate change on the availability 
and accessibility of healthy food and opportunities for health-enhancing 
physical activity should be better explored. 

The differential effects of interventions on socioeconomic groups need to 
be evaluated and modelling methodologies should be applied, for example 
in considering the impact of product reformulation or economic tools on 
overall dietary pattern. The differential effect of poverty and food inse-
curity on specific food intakes and the impact of the current economic 
transition on changes in diet and physical activity should be evaluated 
in various contexts.

The links between agriculture and health should be better explored, for 
example by developing nutrition and health impact analysis of agricultural 
policies and investments in agriculture and food trade.

Nutritional profiling on a global basis is now urgently needed. Profiling 
was used by the Government of the United Kingdom to produce a scheme 
for the traffic light labelling of food (64), but the concepts and criteria for 
specifying a food as high in fat, sugar or salt were based on the general 
concerns of dieticians and nutritionists and related to food purchasing 
patterns in the United Kingdom. What is now needed is a WHO-centred 
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set of criteria based on public health relationships of nutrients to health 
so that the nutritional profile can be used as a universal tool and applied 
to each component of the food chain. Profiling should also consider the 
development and validation of criteria to measure the energy density of 
foods.

At the same time, applicability of lifestyle and behaviour modification 
interventions and community-based interventions (for example, as shown 
to prevent type 2 diabetes in the United States or Finland) to low- and 
middle-income countries, and the cost-effectiveness of dietary and physi-
cal activity behavioural modifications for prevention of noncommunicable 
diseases, should be explored in different national or regional contexts.
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8. Surveillance 

A broader understanding of the health and functional impact of diet 
requires progress on the development of functional outcome indicators 
and early biomarkers of disease, particularly in the area of cancer pre-
vention. Indicators of immune function, cognitive function, metabolic 
function, bone function and gastrointestinal function need to be reviewed 
and comprehensively used in the revision of dietary reference values.

Other fields of interest may include measurement issues; assessment 
methods for food intake and physical activity, including motion sensors, 
as applied to low- and middle-income countries; the use of biomarkers as 
intermediate end-points in epidemiological and intervention studies; and 
the review of cut-offs for waist circumference as a risk factor for type 2 
diabetes and cardiovascular disease.
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9. Conclusion

This brief summary deals only with some of the nutritional research issues 
of importance in policy development in relation to chronic diseases and 
does not encompass the full range of major nutritional questions of public 
concern. Yet it is clear that from a global standpoint, as distinct from 
the standpoint of developed countries, there is a need to re-evaluate the 
criteria for optimum nutrition in terms of macronutrients and obesity. In 
order to guide policies relating to the whole food chain, food retailing and 
food labelling, a very clear perspective is also required of the nutritional 
quality of individual commodities and foods. 

A prioritized research agenda for nutrition could consider the series of 
questions laid out below:

Fundamental research

 ■ Dietary goals:

 ■ What is the proportion of energy derived from total fat that is associ-
ated to healthy body weight in low- and middle-income countries?

 ■ What is the proportion of energy from mono-unsaturated fatty acids 
and polyunsaturated fatty acids n-3, n-6 that is associated to the 
lowest risk of chronic diseases?

 ■ What is the proportion of energy from added sugar that is associated 
to the lowest risk of chronic diseases?

 ■ How can we integrate the issue of carbohydrate quality in dietary 
recommendations?

 ■ Scientific base of the role of macronutrients, micronutrients and bio-
active compounds in the development of noncommunicable diseases 
(NCDs):

 ■ What is the importance of vitamin D in NCDs?

 ■ What is the importance of B vitamins in fetal development and sub-
sequent risk of NCDs? 

 ■ What is the impact of weight gain on the development of NCDs in dif-
ferent populations?

 ■ What is the importance of energy density of the foods in the develop-
ment of obesity?
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 ■ What criteria could be used to identify appropriate energy density 
values for limiting weight gain in populations at different levels of 
physical activity?

 ■ Nutrition and early life programming of NCD susceptibility:

 ■ What are the critical nutrients that are associated to optimal fetal 
development?

 ■ What is the relationship between stunting, low birth weight and later 
risk of chronic diseases?

Health impact of specific foods:

 ■ dairy products

 ■ meat

 ■ oil crops

 ■ corn syrup

 ■ fish

Translational research

 ■ Effect of policies aimed to guide the food supply chain (investments in 
agriculture, food quality standards, food markets) and consumption 
of all population and low-income groups

 ■ Economic implications of shifts in production

 ■ Effect of legislation and regulations affecting food price and marketing 
on food consumption

 ■ Methods to determine the nutritional quality of individual foods (nutri-
ent profiles)

 ■ Effective systems to increase consumers’ understanding of the composi-
tion and nutritional characteristics of manufactured food 

Surveillance

 ■ Feasible and affordable methodologies to monitor individual intakes 
of fats and fatty acids, total carbohydrates and carbohydrate classes, 
salt, fruit and vegetables

 ■ Indicators of functional outcome
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

There is strong evidence demonstrating the direct and indirect pathways 
by which physical activity prevents many of the major noncommunicable 
diseases (NCDs) responsible for premature death and disability. Physical 
inactivity has been identified as the fourth-leading risk factor for global 
mortality, preceded only by tobacco use, hypertension and high blood glu-
cose levels, and accounting for over 3 million deaths globally per annum. 

Although there is a large body of epidemiological evidence on the health 
effects of physical inactivity there continue to be pressing research priori-
ties. This paper highlights, in the context of primary prevention of NCDs, 
key research priorities for physical inactivity that, if addressed, would 
strengthen public health action and the prevention of NCDs in low- and 
middle-income countries. 

Research priorities are identified separately for adults and for young 
people in three research areas: epidemiology; measurement and surveil-
lance; and interventions at different levels and in different settings. Given 
the relatively new focus on physical inactivity, research is needed across 
all three domains and specific examples are provided in the relevant chap-
ters. For both adults and young people a new research field studying the 
impact of sedentary activities (“too much sitting”) on health is highlighted. 
This is of particular relevance to the prevention of overweight and obesity.

Table 1 presents a summary of the top five research priorities for physi-
cal inactivity and sedentary behaviours for adults and young people com-
bined. An increase in research funding and the development of research 
capacity in low- and middle-income countries is urgently required to meet 
the needs of this research agenda.
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Table 1.  Top five research priorities for physical inactivity and sedentary 
behaviour in adults and young people

Theme Research priorities

Identification 
of causes and 
measurement of 
magnitude

1. Development of measurement and surveillance methods for physical 
inactivity and sedentary behaviours (using self-report, objective meth-
ods and combinations of both) to collect population trend data and 
support estimates of disease burden and economic cost in adults and 
young people

2. Research to understand the individual, social and environmental deter-
minants of physical activity and sedentary behaviours across the life 
course, with a special emphasis on critical developmental periods in 
early years (under 5 years), young life and adolescence (5–18 years), 
and transitions in adulthood and in later life (over 65 years)

Analysis of 
problems and 
development of 
solutions

3. Evaluations of prospective cohort, quasi-experimental and opportun-
istic “natural experiments” involving changes in the urban, peri-urban 
and rural environments (including studies of redevelopment, instal-
lation and modification of transport systems, changes in regulations 
in sectors other than health, and availability of green and public open 
space) to assess their impacts on physical activity and sedentary 
behaviours

4. Evaluation of the effectiveness of whole-of-community, multicompo-
nent approaches aimed at increasing physical activity and reducing 
sedentary behaviour (for example individual, social, environmental and 
policy actions across different settings and contexts, including child 
care, school, primary health care, worksite, local neighbourhoods)

Application of 
solutions and 
evaluation of 
impact

5. Research to identify effective policy and legislative interventions to 
support health-enhancing physical activity and effective mechanisms 
for implementation of the 2010 Global Physical Activity Guidelines
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1. Introduction to physical inactivity 
as a global priority  

There is strong evidence demonstrating the direct and indirect pathways 
by which physical activity prevents many of the major noncommunicable 
diseases (NCDs) responsible for premature death and disability. Inactivity 
is an important risk factor for leading chronic diseases, notably heart 
disease, stroke, some cancers, and type 2 diabetes. Moreover, regular 
activity can improve mental health, reduce the risk of depression and 
prevent falls in older people, and may enhance cognitive function in the 
elderly and improve academic performance in children (1, 2).

Physical inactivity has been identified as the fourth-leading risk factor 
for global mortality, preceded only by tobacco use, hypertension and high 
blood glucose levels. Physical inactivity accounts for over 3 million deaths 
each year globally (3). Global estimates of physical inactivity, including lei-
sure, work and transportation, were calculated for the 2002 Comparative 
Risk Assessment and 2002 World Health Report (4). This analysis showed 
that approximately two thirds (60%) of the world’s adult population are 
physically inactive. Given that NCDs account for 60% of all deaths world-
wide, with 80% of deaths occurring in low- and middle-income countries, 
it is clear that adequate levels of physical activity can contribute to disease 
prevention in those countries as well as in high-income countries. The 
benefits of regular physical activity extend beyond primary prevention, 
as there is a strong evidence base on the effectiveness of physical activity 
interventions for treating and managing many disease and behavioural 
conditions (secondary and tertiary prevention).
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2. Public health significance of 
physical inactivity

2.1 Recommended levels of activity
According to the 2010 World Health Organization (WHO) Global Recom-
mendations on Physical Activity for Health, children and young people 
in the age group 5–17 years should do at least 60 minutes of moderate-
to-vigorous-intensity physical activity daily, and adults in the age groups 
18–64 years and 65 years and over should do at least 150 minutes of mod-
erate-intensity physical activity across the week, as minimal amounts that 
provide substantial reduction in risk of disease and improve health (5). 
Other efforts have been made at national and regional levels to formulate 
guidelines for physical activity promotion in the general population (6–9). 

2.2 Costs of inactivity
The cost to global society of low levels of activity remains difficult to 
quantify. Published individual country estimates are available only in a 
few high-income countries. This includes the United Kingdom, where an 
estimated £8.2 billion of direct costs annually in England are associated 
with physical inactivity (9), while earlier estimates from Canada and 
the United States of America estimated costs to be approximately $5.3 
billion ($1.6 billion in direct costs and $3.7 billion in indirect costs) (10) 
and $24 billion (or 2.4% of the United States health care expenditure) 
(11), respectively. Many cost estimates are conservative as they consider 
only the direct costs and only the impact through NCDs such as coronary 
heart disease, stroke, diabetes mellitus and breast and colon cancers 
(12). Available estimates mostly exclude benefits from the prevention of 
falls (for older adults), improvements in social and mental health and 
consideration of indirect costs. 

2.3 Physical inactivity and economic development
Rapid advancements in and access to new technologies, urbanization, 
the developing “car culture”, loss of public and green open space and 
increases in electronic entertainment options are examples of societal 
changes that decrease levels of physical activity and total energy expendi-
ture. An important research priority for low- and middle-income countries 
is to determine the extent of these declines in total energy expenditure, 
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and how much this contributes to obesity and NCD rates in adults and 
children. 

A recent scientific development has been the identification of the physi-
ological and metabolic risks of spending too much time sitting (13). This 
area of study, broadly referred to as the study of sedentary behaviour, 
has previously been conceptualized as the low end of the physical activ-
ity continuum. However, emerging evidence suggests that sedentary 
behaviour has independent and qualitatively different effects on human 
metabolism, physical function and health outcomes (14–16). This is an 
emerging research priority area in both high-income countries and low- 
and middle-income countries, as time spent in sitting and other sedentary 
activities at work and in the home is likely to increase alongside economic 
development.

One of the most obvious differences between the past efforts to promote 
physical activity in high-income countries and present challenges facing 
low- and middle-income countries is the opportunity for primordial pre-
vention, that is, to retain aspects of where and how people live in ways 
that preserve opportunities for physical activity. As the economies of 
low- and middle-income countries develop, the demands of people, and 
the choices available to them, will change. From the experience in high-
income countries, these changes are likely to encourage and support a 
more inactive mode of daily life. A research priority in low- and middle-
income countries is to examine and understand the full impact of the 
economic and development processes on patterns of physical activity and 
sedentary behaviour and, more specifically, to define the epidemiological 
relationships of these transitional changes to health outcomes and costs. 

2.4 Global agenda for increasing levels of physical activity
In 2004 WHO launched the Global Strategy on Diet, Physical Activity 

and Health, which provided a framework for population-based approaches 
to reducing levels of inactivity and promoting health-enhancing physical 
activity (2). The 2008–2013 Action Plan for the Global Strategy for the 
Prevention and Control of Noncommunicable Diseases endorsed the role of 
physical activity as a core component of NCD prevention and control (17). 
In May 2010, the Toronto Charter for Physical Activity identified a priority 
agenda for global action on physical activity (18). Monitoring the imple-
mentation and uptake of the recommendations from these instruments 
is a research priority, particularly in low- and middle-income countries. 
Although these actions are relevant for low- and middle-income countries, 
there is limited evidence to guide implementation in those countries. 
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There are major gaps in knowledge from low- and middle-income 
countries about physical activity and sedentary behaviour in adults and 
children across the continuum from epidemiology, measurement and 
surveillance, through to intervention effectiveness and policy action. The 
following sections of this paper focus on identifying the priority research 
issues in each of these three areas.
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3. Research priorities: adult 
populations

3.1 Research priorities: epidemiology
Population studies and well-controlled trials underpin our understanding 
of the health benefits of physical activity, the dose or amount of physical 
activity required, and the populationwide impact of physical activity on 
health and non-health outcomes. Since the start of research in this area 
in the 1950s, there is now a strong body of evidence establishing the 
associations between inactivity and various health outcomes (6). It is 
however widely recognized that the vast majority of these epidemiological 
studies have occurred in high-income countries. 

An important research question for low- and middle-income countries 
is whether the epidemiological evidence for high-income countries is 
transferable. Although the physiological effects of physical activity on the 
human organism are probably not different between individuals, there 
are far fewer population-based studies of inactivity and health in low- and 
middle-income countries. Where data are available the relationships are 
very similar to those observed in studies in high-income countries (19). 

Other research priorities in this area are unrelated to development sta-
tus. For example, further research is needed to define which domains of 
activity correspond with health benefits, and in what amount (or “dose”). 
For example, is 30 minutes of vigorous-intensity domestic activity as 
beneficial as physical activity that is work related or “active” transport? 
Conversely, what are the preventive benefits of activities that are less-than-
moderate, or light, intensity? What are the differential health benefits of 
different modes of activity, for example aerobic activity compared with 
strength-enhancing (resistance) activities? The latter group of activities 
is important for older adults, as they relate to prevention of falls, diabetes 
control and possibly depression treatment (19). 

Important research priorities also relate to how physical activity is accu-
mulated across the day or week. Is there a minimum duration or intensity of 
activity for health gain? Current evidence-based guidelines suggest a mini-
mum of 10-minute bouts of at least moderate-intensity activity for the accu-
mulation of health benefits. This question is important in low- and middle-
income countries, where accumulation of low-intensity continuous physical 
activity across the day has been a pattern of energy expenditure for many 
centuries, and whether changes in urban development and industrialization 
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will influence that, and cause more physical activity-related disability and 
mortality, is still uncertain. Moreover, if a given volume of physical activ-
ity is achieved (for example 150 minutes per week of moderate-intensity 
activity), does the pattern (spread throughout the week or concentrated on 
one or two days) with which that volume is accomplished matter for health 
benefits? Finally, the lifelong pattern of activity may be important, and 
there is a need to identify the patterns of activity beneficial for different 
health outcomes. For example, in preventing some cancers, it may be that 
lifelong participation in physical activity is protective whereas for coronary 
heart disease and diabetes recent physical activity may be essential. These 
relationships need further exploration in epidemiological studies in both 
low- and middle-income countries and high-income countries. 

Research investigating the consequences of both patterns of activity and 
inactivity is required, particularly within the context of the prevention of 
overweight and obesity. Such studies will also require robust measures of 
energy intake and dietary patterns. Specific population groups are also 
underrepresented in the literature on physical activity and health; for 
example, investigations are needed on the benefits in pregnant women 
and people with disabilities.

3.2 Research priorities: measurement and surveillance
An important element of a population strategy to promote physical activity 
is a well-developed surveillance system, monitoring the implementation 
of programmes and policies and their impact on population prevalence 
and trends of physical activity participation. Although many high-income 
countries have surveillance systems to monitor chronic disease risk factors 
through regular population surveys, these are less common in low- and 
middle-income countries. Implementation of the WHO STEPwise approach 
to chronic disease risk factor surveillance (STEPS) across countries in 
the WHO African, South-East Asia and Western Pacific Regions has used 
the Global Physical Activity Questionnaire (20, 21), and is providing, for 
the first time, data on activity patterns for many low- and middle-income 
countries. Ongoing surveillance systems with regular data collection on 
physical inactivity are not yet widely available in those countries, and their 
establishment remains a research priority. More research is required to 
develop and implement such surveillance systems during the period of 
epidemiological transition in low- and middle-income countries.

Although international surveillance has been advanced with the develop-
ment of the International Physical Activity Questionnaire and the Global 
Physical Activity Questionnaire, future research is needed to see if these 
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tools can be simplified and to address emerging concerns about aspects 
of their measurement properties, particularly in low- and middle-income 
countries and low-literate communities (20–23). Recently, research from 
high-income countries has identified substantial differences between 
objective measures of physical activity (for example using accelerometers) 
compared with measures from self-report surveys (24, 25). This differential 
highlights an urgent need for research with objective measures, as well as 
strategies to improve self-report measures of physical activity. 

3.3 Research priorities: interventions
Intervention research investigating effective approaches to increase physi-
cal activity is well established in high-income countries, but again there 
is a paucity of evidence from low- and middle-income countries. In recent 
years, a number of rigorous systematic reviews have been conducted to 
synthesize results and identify effective approaches for physical activity 
promotion across different settings. Overall, the evidence base on physical 
activity interventions is mixed (26, 27). There is a body of level 1 evidence 
(from randomized controlled trials), mostly from high-income countries, 
for interventions in some settings such as primary care, but much evidence 
is level 2 (quasi-experimental) and level 3 (non-experimental design), and 
predominantly from high-income countries. Limitations to the evidence 
frequently identified include the lack of long-term follow-up of behaviour 
change (more than one year), weak measures of outcomes, use of self-
selected and motivated volunteer samples, poor intervention adherence 
rates and limited external validity.

There is also a notable lack of cost-effectiveness data on physical activ-
ity interventions. Overall, this highlights that a higher priority should be 
given to physical activity intervention research, as there remain many 
gaps in knowledge in both high-income countries and low- and middle-
income countries. 

One important finding emerging from research and practice in high-
income countries is that an effective population-based approach will 
require multiple interventions implemented at different levels in different 
settings. As has been observed in tobacco control, no single interven-
tion will be sufficient for population change. At the national level, these 
multiple actions will require coordination and sustained implementation 
over time. 

Although the above summary of the evidence from high-income coun-
tries on interventions is a useful starting point, the applicability and 



173

Physical Inactivity, with a focus on low- and middle-income countries

effectiveness of most of these approaches in low- and middle-income 
countries remain largely unknown. Two recent reviews have specifically 
focused on sourcing evidence from low- and middle-income countries 
and both identified a dearth of well-evaluated primary studies, and those 
identified had limited evidence on outcome measures (28, 29). Further-
more, there was a clear need to improve methodological rigour and to 
test the populationwide level of effectiveness, not just the effectiveness 
with programme participants (29). 

A set of research priorities for intervention research in low- and middle-
income countries is presented based on gaps identified in these reviews 
and using a social-ecological framework that presents the intervention 
approaches at various levels of influence: individual; community; envi-
ronmental; and policy, regulatory and economic.

3.3.1 Individual level

In high-income countries, a significant body of evidence exists on the effec-
tiveness of tailored or individually adapted behavioural and educational 
approaches in different settings (for example primary care, worksite, 
community) with adults and older adults. These more successful inter-
ventions are usually informed by evidence on the correlates of physical 
activity available in high-income countries and behaviour change theory 
(30). These approaches warrant testing in different contexts and with 
different population groups in low- and middle-income countries. 

An additional focus in high-income countries has been the use of vari-
ous technologies to support behaviour change (for example telephone, 
e-mail, web-based). The relevance of these strategies in some low- and 
middle-income country environments, where the potential for high use of 
new technology such as mobile phones exists, should be explored for their 
potential application to support physical activity. 

3.3.2 Community level 

Contemporary, large-scale, whole-of-community interventions aimed 
at or including the promotion of physical activity are scarce. In low- 
and middle-income countries, public health practice has adopted the 
whole-of-community approach more widely and rapidly in recent years. 
A well-known example is the Agita São Paulo framework (31), which 
has been adapted along with other approaches in other parts of Latin 
America (32–36). Although practitioners have adopted this intervention 
approach, there is insufficient evidence of effectiveness (29) and this gap 
is a priority area of research. Given successes in other health-related 
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fields, whole-of-community approaches for physical activity interventions 
show significant promise in low- and middle-income countries and robust 
evaluation of such approaches is a high research priority.

3.3.3 Environmental level 

The health-enhancing physical activity research agenda has in recent 
years shifted to more upstream determinants of inactivity, specifically the 
physical environment, urban design, transportation systems and policy-
level interventions (37–39). Although findings from both high-income 
countries and low- and middle-income countries are already available, 
much of the research to date is from cross-sectional studies and fur-
ther research is needed, particularly prospective studies and “natural 
experiments”. The opportunities in low- and middle-income countries for 
such studies are omnipresent, for example in urban areas under rapid 
development, in older urban areas under redevelopment and in areas 
where there is installation of new or additional transport systems. The 
diversity in environments available for study is an important reason to 
foster international research collaboration between high-income countries 
and low- and middle-income countries (40).

3.3.4 Policy, regulatory and economic level

In the area of physical inactivity there are few examples of interventions 
at the policy, regulatory and economic level, and it remains a research 
priority in both high-income countries and low- and middle-income coun-
tries. Quasi-experimental and opportunistic natural experiments have 
been widely called for in literature (39, 41). Such work should include 
the assessment of the effects of changes in regulations and legislation in 
sectors other than health (for example transportation, community develop-
ment, finance) on increasing physical activity and decreasing sedentary 
behaviours. The potential use of different tax incentives and disincentives 
is also a research priority. This area is still in its infancy in high-income 
countries but would have application in low- and middle-income countries. 
Interventions would need to be carried out in parallel with implementation 
in communities, and careful evaluation of high-quality case studies in a 
variety of communities is critical to advance knowledge.

A list of proposed research priorities for physical activity and sedentary 
behaviours for adults is summarized in Table 2.
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Table 2.  Summary of priority research areas for physical activity and 
sedentary behaviours: adults

Theme Research priorities
Epidemiology 1. Research to further understand the dose–response relationships 

between physical activity and sedentary behaviours and different 
health outcomes

Specific questions include:
 ■ Research on the dose–response relationships between physical 

activity and sedentary behaviours in areas such as mental health, 
depression, falls prevention and in underresearched population 
groups such as pregnant women and people with disabilities 

 ■ Assessment of the health benefits of activities undertaken in different 
domains (for example occupational, domestic, transport-related, 
recreation) and different types of activity (for example strength 
training) for different health outcomes 

 ■ Assessment of the benefits of light-intensity activity
 ■ Assessment of the benefits of different patterns of accumulation of 

physical activity and different health outcomes (for example across 
the day and across a week, lifelong activity)

Measurement and 
surveillance

2. Research and development of measurement and surveillance 
methods for physical inactivity and sedentary behaviours (using 
self-report, objective methods and combinations of both) to col-
lect population trend data

Specific research questions include: 
 ■ Research on the validity of and protocols for the use of objective 

measurement of physical activity and sedentary behaviours in large-
scale population studies in low- and middle-income countries 

 ■ Further testing of current and refined versions of self-report 
instruments to support the collection of population-level data 
on physical activity and sedentary behaviours suitable for use in 
surveillance systems in low- and middle-income countries 

 ■ Development of measurement methods and protocols for physical 
activity and sedentary behaviours in older adults 

 ■ Comparative analyses of physical activity and sedentary behaviour 
determinants within and between countries at different stages of 
development

3. Research on the disease burden attributable to physical inactivity 
and the economic cost of inactivity and sedentary behaviours in 
adults and young people

4. Development and testing of measurement systems and indicators 
beyond the actual behaviour to monitor trends in policy, environ-
ments and programmes relevant to physical activity
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Theme Research priorities

Interventions 5. Evaluation of the effectiveness of whole-of-community, multi-
component approaches aimed at increasing physical activity and 
reducing sedentary behaviour (for example individual, social, 
environmental and policy actions across different settings and 
contexts, including school, primary health care, worksite, local 
neighbourhoods) 

Specific intervention research includes:
At the individual level

 ■ Testing of behavioural interventions to retain and increase the use of 
walking and cycling as the preferred form of transport for short trips 
with different adult populations 

 ■ Testing of novel interventions to reduce sedentary time in 
occupational settings that require low levels of physical activity 

 ■ Testing of individual- and group-based interventions providing 
information and counselling, aimed at building knowledge, skills, 
self-efficacy, social support and enjoyment, in different settings, for 
different adult populations

 ■ Testing of different technologies to support behaviour change (for 
example mobile phone, e-mail, web-based), in different settings, for 
different adult populations

At the community level
 ■ Evaluation of mass media approaches aimed at raising awareness 

and knowledge, and creating positive cultural norms towards 
physically active lifestyles in low- and middle-income countries

In health care settings
 ■ Testing of culturally adapted counselling and brief interventions on 

physical activity in medical and primary health care settings adapted 
from evidence-based interventions in high-income countries

In educational settings
 ■ Development, implementation and evaluation of interventions aimed 

at promoting physical activity and reducing sedentary behaviour in 
higher education settings 

At the environmental level
 ■ Evaluation of the impact of environmental improvements addressing 

barriers, including safety, infrastructure (provision of walking routes 
and cycle paths), accessibility and aesthetics, on change in physical 
activity and sedentary behaviours 
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Theme Research priorities

6. Evaluations of prospective cohort, quasi-experimental and oppor-
tunistic natural experiments involving changes in the urban, 
peri-urban and rural environments (including studies of rede-
velopment, installation and modification of transport systems, 
changes in regulations in sectors other than health, and avail-
ability of green and public open space) to assess their impacts on 
physical activity and sedentary behaviours 

Specific research includes:
 ■ Evaluation of the impact of new urban areas under development and 

old urban areas under redevelopment on change in physical activity, 
transportation, sedentary behaviours and other health outcomes

 ■ Evaluation of the impact of new or redeveloped transport 
infrastructure and systems on physical activity, transport patterns, 
sedentary behaviours and other health outcomes

 ■ Exploration of the relative influence of home, work and community 
environments on physical activity and sedentary behaviours for 
different adult populations

7. Research to identify effective policy and legislative interven-
tions to support health-enhancing physical activity and effective 
mechanisms for implementation of the 2010 Global Physical 
Activity Guidelines

Specific research includes:
 ■ Cost-effectiveness of taking action and no action in different settings 
 ■ Testing of the impact of changes in regulations or legislation in 

sectors other than health (for example transportation, community 
development, finance) on increasing physical activity and decreasing 
sedentary behaviours 

 ■ Assessment of the economic impact of physical inactivity, including 
direct and indirect costs

 ■ Testing of tax incentives (for example supporting cycle ownership and 
use, gym membership, public transport use) and disincentive policies 
and legislation (for example car parking fees, single occupancy car 
trips)
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4.  Research priorities: physical 
activity among children and 
young people

The global research priorities for physical activity among children and 
young people (particularly in the age group 5–17 years) are not identical 
to those of adults. There are differences in biological, developmental, 
psychological, behavioural, sociocultural and environmental parameters 
that significantly influence physical activity among young people. Con-
sequently, this section identifies research priorities specifically related 
to the epidemiologic evidence, measurement and interventions among 
children and young people (birth to adulthood).

The technological changes experienced by high-income countries, and 
that are in process or are pending in low- and middle-income countries, 
are likely to cause a rapid physical activity transition and therefore pose 
an impending threat to child health. Technological advancements include 
increased use of automobiles, television, computers and other screen-
based entertainment equipment and are poised to occur at an accelerated 
rate in low- and middle-income countries. This threat infringes the child 
rights articulated in the United Nations Convention on the Rights of the 
Child, Articles 24 and 31 (42). 

The physical activity transition model shown in Figure 1 provides a 
conceptual schema to guide global research priorities for physical activity 
in children and young people. Physical activity (as measured in kilocalo-
ries) is categorized as school or occupation, domestic, transportation or 
leisure. Activity energy expenditure is believed to have decreased in high-
income countries over the past century but has been variably preserved 
in low- and middle-income countries. The volume and mix of activities is 
threatened with the impending physical activity transition, by which low- 
and middle-income countries may gradually adopt the physical activity 
patterns of high-income countries.
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Figure 1.  Illustration of the conceptual model of the physical activity 
transition in low- and middle-income countries

As already noted, another important contextual element is the distinc-
tion between physical activity and sedentary behaviours. For children 
and young people, particularly important sedentary behaviours include 
sitting, television viewing, time in automobiles, and time spent using 
electronic screen-based equipment. Similar to adult populations, emerg-
ing evidence from high-income countries suggests that sedentary behav-
iour has independent and unique effects on health (13, 15, 16, 43), with 
significant implications for the physical activity transition under way 
in low- and middle-income countries. The research priorities identified 
therefore include a focus on reducing sedentary behaviour and screen 
time among children. 

In low- and middle-income countries there has been little research 
done on the public health importance and impact of physical activity in 
children and young people, for whom a list of proposed research priorities 
for physical activity and sedentary behaviours is summarized in Table 
3. This list is not exhaustive and reflects the diverse research priorities 
that are possible, given the paucity of existing evidence.

4.1 Research priorities: epidemiology
Research in both high-income countries and low- and middle-income 
countries is required to better understand the dose–response relationships 
between physical activity, sedentary behaviours and health indicators and 
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outcomes in children and young people in order to identify and disentangle 
the health benefits and consequences in various contexts for both physi-
cal activity and sedentary behaviours. How ethnocultural circumstances 
influence these relationships requires further study. 

Additional research, especially in low- and middle-income countries, is 
required to understand the determinants of physical activity and seden-
tary behaviours, with a special emphasis on critical developmental periods 
(for example in utero, infancy, adolescence) and upstream mediators. Spe-
cial attention should be given to ensure population inclusion (for example 
children with disabilities and from indigenous populations). Evidence-
informed global guidelines need to be developed for sedentary behaviours 
for all ages, physical activity for children 0–5 years, and secondary and 
tertiary prevention and disease treatment (for example clinical practice 
guidelines). Clarifying minimal versus optimal thresholds is required. 
Research comparing and contrasting countries or jurisdictions at various 
stages of the physical activity transition is required to understand the 
transition and inform and evaluate interventions to alter the transition 
trajectories for physical activity and sedentary behaviours.

4.2 Research priorities: measurement and surveillance
Consistent, comparable, repeated surveillance of physical activity and 
sedentary behaviour prevalence and trends among children and young 
people is required, especially in low- and middle-income countries. Com-
parisons of countries across the physical activity transition may inform 
priority intervention opportunities. 

Assessing physical activity levels and interventions across populations 
requires careful attention to baseline physical activity in all domains 
(recommended physical activity is above and beyond the physical activity 
accumulated in the course of normal daily non-recreational activities, for 
example chores, hygiene and incidental activity) and potential compensa-
tory behaviours (for example reduced incidental movement in response to 
an exercise programme) (5, 44). Opportunities for low- and middle-income 
countries to implement measurement and surveillance methods using 
documentation and experience from high-income countries should be 
explored and examined with due consideration to contextual and cultural 
differences. Further research examining the energy expenditure associ-
ated with physical activities and sedentary behaviours in children and 
young people is required, as these differ from adults and may influence 
the observed relationships with health outcomes.
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4.3 Research priorities: interventions 
There is a paucity of research evidence on the efficacy of physical activity 
promotion and sedentary behaviour reduction interventions for children 
and young people in low- and middle-income countries. Consequently, 
research is needed on interventions at the individual level (for example 
individual responsibility, increasing physical activity versus reducing 
sedentary behaviour), the family level (for example parenting style, role 
modelling), the community level (for example social marketing), the envi-
ronmental level (for example safety, built environment) and the policy level. 
Opportunities exist to study natural interventions (and purposeful altera-
tions to these interventions) that arise as low- and middle-income coun-
tries progress along the physical activity transition. Further, opportunities 
to study multidepartmental and interdepartmental policy approaches to 
increasing physical activity and decreasing sedentary behaviours are 
needed. Comparisons forward and backward on the physical activity 
transition can inform potential interventions designed to allow countries 
to learn from one another and possibly change their local physical activity 
and sedentary behaviour trajectories. Research is required to understand 
the most effective and efficient means to develop and implement these 
education changes and the challenges faced at various stages of the physi-
cal activity transition.

The economic impact of physical inactivity in children and young people 
should be studied in low- and middle-income countries. Specific policy, 
regulatory and legislative approaches related to tax incentives or disincen-
tives and advertising to children and adolescents should be a priority. The 
use of interjurisdictional report cards is one example of an advocacy lever 
that may help influence policies related to physical activity and inactivity 
in children and young people.
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Table 3.  Summary of priority research areas for physical activity and 
sedentary behaviours: children and young people

Theme Research priorities
Epidemiology 1. Development of measurement and surveillance methods for 

physical inactivity and sedentary behaviours (using self-report, 
objective methods and combinations of both) to collect popula-
tion trend data and support estimates of disease burden and 
economic cost in children and young people

Specific research includes:
 ■ Dose–response relationships and interactions between physical 

activity, sedentary behaviours and health among children from 
different ethnic backgrounds 

 ■ Efficacy of increased physical activity and decreased sedentary 
behaviour for reducing obesity and preventing weight gain or weight 
regain

 ■ Biological impact of physical activity and sedentary behaviours 
at critical development periods (for example in utero, infancy, 
adolescence)

Measurement and 
surveillance

2. Development of measurement and surveillance methods for 
physical inactivity and sedentary behaviours (using self-report, 
objective methods and combinations of both) to collect popula-
tion trend data for children and young people

Specific research includes:
 ■ Development of acceptable and agreed-upon global physical activity 

and sedentary behaviour measurement metrics and methods across 
age groups (0–18 years)

 ■ Research to address gaps in global guidelines, including global 
guidelines on sedentary behaviour for all ages; global physical activity 
guidelines for children 0 –5 years; physical activity guidelines for 
young people with NCD 

 ■ Research on the relationship between different physical activities and 
measured energy expenditure in children and young people 

 ■ Assessment of the contribution and importance of physical activity 
and sedentary behaviour in different contexts (for example as part 
of where children live, play, learn, travel), including cross-cultural 
comparisons and comparisons between high-income countries and 
low- and middle-income countries

 ■ Robust, systematic surveillance of population prevalence meeting 
national physical activity and sedentary behaviour guidelines for all 
children (ages 1, 2–3, 4–5, 6–12, 13–17 years) 

 ■ Research on the determinants (individual, social, environmental) of 
physical activity and sedentary behaviours and comparison between 
countries at various stages of the physical activity transition
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Theme Research priorities

Interventions 3. Evaluation of the effectiveness of whole-of-community, multi-
component approaches aimed at increasing physical activity 
and reducing sedentary behaviour in young people (for example 
individual, social, environmental and policy actions across differ-
ent settings and contexts, including child care, school, primary 
health care, local neighbourhoods) 

Specific research includes:
At the individual level

 ■ Testing of successful and promising models of individual-level 
physical activity promotion and sedentary behaviour reduction 
programmes 

 ■ Testing of family-based interventions and the role of parenting style 
and parent role modelling in promoting physical activity and reducing 
sedentary behaviour

 ■ Assessment of compensatory behaviours in response to interventions, 
examined by gender, age and ethnicity

In educational settings
 ■ Development, implementation and evaluation of the inclusion of 

physical activity and sedentary behaviour and health modules in 
education settings (for example through physical education and 
health-promoting school approaches)

At the community level
 ■ Evaluation of approaches using mass media and social marketing to 

increase physical activity and decrease sedentary behaviours 
In health care settings

 ■ Testing the inclusion of physical activity and sedentary behaviour and 
health modules in medical and primary health care settings

At the environmental level
 ■ Exploration of the relative influence of interventions in the home, 

school, community and environments on physical activity and 
sedentary behaviours, within and between countries 

 ■ Evaluation of changes to the built environment that might support 
increased physical activity and reduced sedentary behaviour in young 
people

4. Evaluations of prospective cohort, quasi-experimental and oppor-
tunistic natural experiments involving changes in the urban, 
peri-urban and rural environments (including studies of rede-
velopment, installation and modification of transport systems, 
changes in regulations in sectors other than health, and avail-
ability of green and public open space) to assess their impacts on 
physical activity and sedentary behaviours in young people
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Theme Research priorities

5. Research to identify effective policy and legislative interven-
tions to support health-enhancing physical activity and effective 
mechanisms for implementation of the 2010 Global Physical 
Activity Guidelines

Specific research includes:
 ■ Testing of tax incentive and disincentive policies and legislation
 ■ Assessment of different process and advocacy actions to elevate 

physical activity and sedentary behaviours as important public health 
issues

 ■ Evaluation of the implementation of physical activity and sedentary 
behaviour guidelines in low- and middle-income countries
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5. Research priorities: physical 
activity and vulnerable and 
disadvantaged populations

The above summaries across adult and young people populations show 
that research along the continuum from epidemiological studies to surveil-
lance and interventions on physical activity in low- and middle-income 
countries is in a very early stage of development. Much of the existing 
research, even in high-income countries, has been conducted on general 
populations, with relatively fewer studies conducted on vulnerable and 
disadvantaged populations. There is a need for more research on physical 
activity and sedentary behaviours among indigenous peoples, people with 
disabilities, low socioeconomic populations, women, older adults and rural 
populations. These represent examples of some vulnerable populations 
that require further research.
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6.  Research on cost and 
effectiveness of physical activity 
interventions

There is very limited evidence on the costs and effects of different interven-
tion approaches aimed at increasing population levels of physical activity 
in adults and young people (45). This is true in high-income countries 
and low- and middle-income countries. Estimates of the costs of inter-
vening and its alternative, “doing nothing”, are far further advanced 
in other areas of public health, including strategies aimed at tobacco 
control, alcohol, depression, salt intake and antiretroviral drugs. The 
absence of such evidence on physical inactivity is potentially responsible 
for the lower priority placed on the promotion of physical activity within 
NCD prevention in many high-income countries and possibly in low- and 
middle-income countries as well. Assessment of the economic costs of 
inactivity and sedentary behaviours is an area of high research priority. 
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7. Research to raise the priority of 
physical inactivity and mobilize 
action

At present, the awareness of the impending public health threat of physical 
inactivity, especially to children and young people in low- and middle-
income countries, appears to be very low. To raise the priority and mobi-
lize action there is a need for increased awareness among government, 
civil society and communities in low- and middle-income countries, which 
will require greater advocacy action. Consequently an advocacy and social 
marketing infrastructure needs to be created and research and surveil-
lance leadership needs to be established in these jurisdictions to inculcate 
a culture of healthy, active living. 

Understanding the barriers and constraints to acting on the evidence 
on physical inactivity is a pressing priority area of research. There is 
an urgent need to learn and share experiences on the development of 
national policies and implementation of population-based interventions 
between and within low- and middle-income countries and high-income 
countries (46, 47). Much remains to be learnt across high-income countries 
and low- and middle-income countries about how to carry out effective 
advocacy for action, which policy levers to use and under what circum-
stances. Effecting policy change in sectors such as transport, housing, 
urban planning, employment, environmental sustainability and educa-
tion is necessary due to the great influence these sectors have on setting 
the wider environment and context in which people live. An example of 
research outputs aimed at influencing decisions within the transport 
sector is the economic analysis of cycling infrastructure (48). Much more 
policy-related research is needed.
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8. Research on evidence translation 
and dissemination

It has been noted that in both high-income countries and low- and middle-
income countries there is limited evidence of research dissemination and 
translation of those approaches found to be effective (49). Research to 
better understand this vital step is needed. Some early research in this 
field in the United States (50) and Brazil (51) highlighted the need for 
sufficient capacity in the workforce, effective collaborations and strong 
leadership. Further research on how best to scale up and undertake 
widespread implementation of effective interventions is required. 
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9. Research capacity for physical 
inactivity and sedentary 
behaviours in low- and middle-
income countries 

Scientific imbalance between high-income countries and low- and middle-
income countries is an important barrier to the development of research 
and prevention of NCD worldwide. There are several possible reasons 
for the low participation of researchers from low- and middle-income 
countries in this field. First, language barriers should not be ignored and 
scientific journals need to review the services offered to encourage and 
support authors from non-English-speaking countries. Second, funding for 
physical activity research in low- and middle-income countries is another 
limiting factor. International funding agencies, philanthropic organiza-
tions and governments must prioritize research on physical inactivity 
and sedentary behaviours within a chronic disease prevention research 
agenda for low- and middle-income countries. 

Another necessary step to building research capacity is national and 
international partnerships, especially in low- and middle-income coun-
tries, as research shifts to study of the upstream determinants of behav-
iour, such as the environment and policy interventions. This research 
requires using new technologies and data systems (for example global 
positioning units, geographical information systems) and new data 
sources (for example transport systems, urban design). Notable features 
of these studies are the large costs, long time frames and complex datasets 
involved. Therefore, rapid and timely sharing of experience and meth-
odologies through research collaborations between institutions in high-
income countries and low- and middle-income countries is key to the 
efficient development of research capacity and evidence to inform practice. 

Knowledge translation and transfer between countries at different 
stages of the physical activity transition is difficult. Cultural, historical, 
political, economic, geographical, and weather and climate circumstances 
complicate knowledge and practice transferability.

Low- and middle-income countries require implementation of physical 
activity and sedentary behaviour guidelines, harmonization with inter-
national surveillance and reporting procedures, capacity development for 
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social marketing campaigns and advocacy actions, and an infrastructure 
to exploit the experiences of other countries at different stages of the 
physical activity transition. A research and surveillance culture needs 
to be established in low- and middle-income countries to encourage and 
support these actions. 
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10. Conclusion

Although there is a large body of epidemiological evidence on the health 
effects of physical inactivity there are still key research gaps that need 
to be addressed within the NCD research genda in the years to come. 
The priority research topics for low- and middle-income countries are:

 ■ development of measurement and surveillance methods for physical 
inactivity (using self-report, objective methods or combinations of both) 
to collect population prevalence and trend data and support estimates 
of disease burden attributable to physical inactivity and economic cost 
of inactivity in adults and young people;

 ■ research to understand the individual, social and environmental deter-
minants of physical activity and sedentary behaviours across the life 
course, with a special emphasis on critical developmental periods in 
early years (under 5 years), young life and adolescence (5–18 years), 
and transitions in adulthood and in later life (over 65 years);

 ■ evaluations of prospective cohort, quasi-experimental and opportunis-
tic “natural experiments” involving changes in urban, peri-urban and 
rural environments (including studies of redevelopment, installation or 
modification of transport systems, changes in regulations and legisla-
tion in sectors other than health, and availability of green and public 
open space) to assess their impacts on physical activity and sedentary 
behaviours;

 ■ testing of whole-of-community, multicomponent approaches aimed 
at increasing physical activity and reducing sedentary behaviour (for 
example individual, social, environmental and policy actions across 
school, primary health care, worksite, local neighbourhood settings);

 ■ research to identify the most effective mechanisms for the adoption 
and implementation of the 2010 Global Physical Activity Guidelines in 
low- and middle-income countries.
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. To 
ensure optimal and effective use of scarce resources, it is essential that 
policies and programmes on noncommunicable diseases are based on 
scientific evidence, especially in low- and middle-income countries where 
resources for health are limited and demand is high. The global WHO non-
communicable disease research agenda will provide guidance to Member 
States in understanding and identifying key public health research needs 
related to noncommunicable diseases. To this end, the WHO Department 
of Chronic Diseases and Health Promotion have produced this series of 
papers on research priorities in specific health areas, with a particular 
focus on low- and middle-income countries.



198

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

Abstract

Cost-effective populationwide and individual interventions are available 
for prevention and control of noncommunicable diseases (NCDs). If deliv-
ered together they can reduce premature mortality and health care costs 
and improve productivity. NCDs require long-term care that is proac-
tive, patient centred and community based. Such care is best delivered 
through a primary health care approach. Integrating NCD interventions 
into primary health care is particularly complex in low-resource settings 
where health systems are geared mainly to the acute care needs of com-
municable diseases. Research will be central to developing innovative 
and multidimensional strategies for reorienting such systems to address 
the many long-term needs of NCDs. These include health promotion, pre-
vention, early detection and diagnosis, access to diagnostic technologies 
and medicines, comorbidities and long-term conditions, referral links 
for continuity of care, adherence to medicines, multisectoral support 
and enabling environments for behaviour change, empowerment for self-
care, community support, financial risk protection and organization of 
services to secure quality assurance and patient safety, at all levels of 
care. Research needs to define and address barriers for delivery of NCD 
care that are due to weaknesses in governance, inadequate infrastructure, 
insufficient financing and inappropriate health workforce. Research also 
needs to provide insight for the implementation of integrated service 
delivery models based on packages of core NCD interventions appropriate 
for resource-constrained settings. Ways to utilize public health resources 
more efficiently as well as to increase public health sector investment in 
primary care are also key research facets that will facilitate reorientation 
of primary health care for prevention and control of NCDs. 
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1. Impact of the growing NCD 
burden on health systems

As low- and middle-income countries begin to make gains in combating 
infectious diseases and malnutrition and garner the benefits of economic 
development, they have become increasingly vulnerable to the impact 
of noncommunicable diseases (NCDs). The major NCDs (cardiovascular 
disease, cancer, respiratory disease and diabetes) are already the leading 
causes of death in all low- and middle-income countries, although even 
there the limited available data indicate that they are growing rapidly in 
importance, especially in urban areas. The economic impact of NCDs is 
substantial because ill health in working-age adults account for a high 
proportion of the NCD burden. Projected data indicate that there will be 
a rapid increase of NCD in the next 10 years (Table 1) in low- and middle-
income countries (1). The resulting surge of people in need of care will 
overwhelm health systems in low- and middle-income countries, which 
are already stretched to capacity due to demands made by infectious 
diseases, maternal and child health and human immunodeficiency virus 
(HIV).

NCDs persist over time and require long-term management across the 
continuum of care – from health promotion, prevention, and management 
to rehabilitation. Requirements for effective prevention and management 
of NCDs include continuity of care across different sectors and health 
system levels and proactive, patient-centred, community-based health 
care delivered by teams of health workers (2–5). Primary health care 
is best positioned to address these challenges (6, 7). However, in most 
low- and middle-income countries health systems are tertiary care led, 
while primary care remains underdeveloped, unregulated, underfunded 
and fragmented. Such health systems cannot effectively reduce the NCD 
burden. They need to rapidly evolve into primary health care-based, 
decentralized, regulated and equitable systems. This is the only fair way 
to meet the NCD needs of the population. 
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Table 1.  Comparison of trend of deaths from NCDs and infectious 
diseases by WHO region, 2005 and 2006–2015

2005 2006-2015 (cumulative)
Geographical regions 
(WHO classification)

Total deaths 
(millions)

NCD deaths 
(millions)

NCD deaths 
(millions)

Trend: Death 
from infectious 

disease

Trend: Death 
from NCD

Africa 10.8 2.5 28 +6% +27%

Americas 6.2 4.8 53 –8% +17%

Eastern 
Mediterranean

4.3 2.2 25 –10% +25%

Europe 9.8 8.5 88 +7% +4%

South-East Asia 14.7 8.0 89 –16% +21%

Western Pacific 12.4 9.7 105 +1 +20%

Total / average 58.2 35.7 388 –3% +17%

Source: World Health Organization (1).

In May 2008 the World Health Assembly, at its sixty-first session, 
endorsed the Action Plan for the Implementation of the Global Strategy for 
the Prevention and Control of Noncommunicable Diseases (5). The Action 
Plan summarizes proposed World Health Organization (WHO) work on 
prevention and control of NCDs during the period 2008–2013. It identifies 
the provision of technical support to countries as key to strengthening 
equitable and integrated approaches, with a special focus on primary 
health care as one of the priority areas of development (5).

A wide range of cost-effective interventions are available for preven-
tion and control of NCDs (8–10). They need to be applied through three 
complementary public health strategies that target different segments of 
the population: people with established disease, people at high risk, and 
the whole population (3–7). 

The effectiveness of strategies that target people at high risk and people 
with established disease is mainly determined by health systems through 
which interventions have to be delivered. Primary care serves as the 
interface with and the entry point to the health system. Populationwide 
strategies utilize interventions that address behavioural and intermedi-
ate risk factors as well as their social determinants. These interventions 
also need to be linked to the primary health care system to ensure sus-
tainability and social adherence. Ensuring equity in all these processes 
is fundamental to public health (2, 5). For example, tobacco cessation 
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support needs to be provided in primary care targeting disadvantaged 
sectors of the population, and should be facilitated by upstream tobacco 
control policies. 

The three public health strategies alluded to above are synergistic when 
applied in parallel. For example, populationwide interventions such as 
policies to raise tax on cigarettes will have an impact on the general 
population but will also help to change the tobacco habits of those with 
established cardiovascular disease (11). Similarly, individual counselling 
on diet and physical activity needs to be complemented and supported 
with national policy measures that create a conducive environment for 
consuming a healthy diet, for example by encouraging reduction of salt 
in processed food (8–10). 
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2. Cost-effective NCD interventions

At present, available cost-effective NCD interventions are inadequately 
applied in primary health care for targeting the overall population as well 
as high-risk groups, particularly in low- and middle-income countries 
(2, 8–11). Economic evaluations of population-based interventions are 
limited and inadequate priority is given to them in most low- and middle-
income countries. For people with established cardiovascular disease or 
those who are at high risk of developing cardiovascular disease, aspi-
rin, beta blockers, angiotensin-converting enzyme (ACE) inhibitors and 
lipid-lowering therapies reduce the risk of future cardiovascular events 
by about a quarter each (9, 10). The benefits of these interventions are 
largely independent, so that when used together with smoking cessation, 
about three quarters of future vascular events in high-risk people could 
be prevented (10). 

There are at least three cost-saving interventions for diabetes (12): (a) 
blood pressure control when blood pressure is above 160/95 mmHg; (b) 
glycaemic control in people with HbA1c greater than 9%; and (c) foot care 
in people with a high risk of ulcers. Blood pressure control in people with 
diabetes has been demonstrated to be highly effective in reducing the risk 
of cardiovascular complications and of retinopathy and nephropathy. The 
relative benefit from lipid lowering in people with diabetes is similar to 
that in people without diabetes, but the absolute benefit is greater because 
the absolute risk of diabetics is greater. In people with type 1 or type 
2 diabetes, lowering blood glucose through behavioural changes alone 
or with pharmacological agents has been shown unequivocally to lower 
the risk of eye and kidney complications. Ideally, blood glucose control 
should be as close to normal as possible, but achieving this often requires 
intensive treatment. In resource-poor settings, achieving moderate control 
is more feasible (13) and is estimated to be highly cost effective, even cost 
saving (12). At present some children with type 1 diabetes die because of 
lack of access to insulin in such settings (14). Interventions for foot care 
in diabetics are low technology and include educational programmes for 
patients and providers, access to appropriate footwear and multidisci-
plinary clinics (15).

Similarly, inhaled corticosteroids can be combined with long-acting 
beta-2 agonists to provide effectiveand safe asthma control (16). Over 40% 
of cancer deaths can be prevented, around one third of cancer cases can 
be cured if detected early, and diagnosed cases of cancer can benefit from 
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treatment and palliative care (17). Smoking cessation and promotion of 
physical activity and a healthy diet are also cost-effective interventions 
that have an impact on NCDs and need to be made available in primary 
health care (9–11). 

All the interventions alluded to above can be delivered in primary 
care if people have access to a core set of generic medicines and basic 
technologies (18–21). They can be cost saving because the interventions 
can reduce hospitalizations and the risk of complications: heart attacks, 
stroke, end-stage renal disease, blindness, foot ulceration and amputation 
(12, 17–19). These complications require costly interventions such as coro-
nary revascularization, dialysis, renal transplantation and laser surgery, 
resulting in high health care budgets, catastrophic health expenditure 
and a negative impact on poverty alleviation and economic and social 
well-being of individuals and families (4, 5).
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3. Potential of primary health care to 
deliver NCD interventions

It is feasible to deliver a core set of NCD interventions in primary care, 
even in low-resource settings (19) if modest reforms are made in key 
areas (as listed in Table 3). However, in many countries primary care is 
neglected, while emphasis is placed on hospital or tertiary care. There 
is also a general failure in applying a primary health care approach 
for addressing NCDs, due to multiple barriers, including deficiencies in 
service delivery, financing, and accessibility to medical products and 
technologies; weak capacity of the workforce; and shortcomings in medi-
cal information systems and governance (19, 22–30). These barriers are 
particularly pronounced in low- and middle-income countries (24–26). 
In a few of them there have been attempts to integrate large-scale pre-
vention programmes with existing primary health care organization. In 
settings where the prevalence of risk factors is high this has resulted in 
a significant increase in the demand for treatment and follow-up.

Implementation of diabetes and respiratory disease programmes in 
primary care has been shown to reduce the number of diabetes- and 
respiratory-related hospital admissions (29, 30). One study reported that 
70% of diabetes-related, 50% of chronic respiratory-related and 20% of 
cancer-related admissions to hospital can be prevented by appropriate 
interventions in primary care (31). A Cochrane review of randomized 
controlled trials assessing the effectiveness of primary care-based asthma 
clinics showed that such clinics increase the usage of peak flow meters 
and reduce the number of patients who wake at night due to breathing 
difficulties (32). Interventions for prevention of cardiovascular disease 
can also be implemented in primary care, even in settings with non-
physician health workers (33–37). Simplified tools are available for their 
implementation (19, 21, 38, 39). 

Lifestyle interventions are feasible in primary care and are viewed 
as helpful by patients receiving them (40, 41). Targeting those who are 
motivated to stop tobacco use in primary care has been shown to be suc-
cessful (42). A Cochrane review assessed the effects of providing dietary 
advice to healthy adults in order to produce sustained improvements in 
their diets. Advice was delivered one to one in group sessions or with 
educational material. Modest improvements were seen in cardiovascular 
risk factors such as blood pressure and cholesterol. As the studies were of 
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short duration it is not known whether these changes resulted in reduced 
incidence of cardiovascular events (43). Another Cochrane review of 39 
trials conducted in several countries over the course of three decades 
reported that health professional counselling and educational methods to 
encourage people to reduce multiple cardiovascular risk factors resulted 
in small reductions in blood pressure, cholesterol, salt intake and weight 
loss. There was no impact however on the risk of heart attacks or death 
(44). Counselling patients at low risk by primary care providers has been 
reported to be of marginal benefit (45). Further research is required to 
determine whether such interventions can save resources and time by 
preferentially targeting those at higher cardiovascular risk. 

Primary care workers can also play a substantial role in cancer screen-
ing and early detection by assessing the risk, explaining screening options 
or deciding on the most individually appropriate strategy within the local 
health system (46–48). There are many barriers to early detection of 
cancer in primary care, including delayed patient presentation, lack of 
direct access to investigations, difficulties with hospital referral, lack of 
clear recommendations for screening, poor communication with hospital 
services and inequitable access to hospital services. There is therefore a 
need for further education of primary care physicians and simple, prag-
matic and evidence-based decision support tools for cancer screening in 
primary care (49, 50). It has been reported that service delivery models 
that have used primary care physicians as the labour force for routine 
cancer screening can improve accessibility (50, 51). However, further study 
is needed on applicability of this approach to settings with shortage of 
primary care physicians, problems with record keeping and inconsistent 
referral feedback from hospitals. 

The shortage of primary care physicians (52, 53) is an impediment to 
addressing NCDs in primary care in many countries. However, there are 
many studies that have demonstrated that with appropriate training non-
physician health workers can deliver programmes for early detection of 
cancer and diagnosis and management of diabetes, cardiovascular disease 
and chronic respiratory disease (34, 50–53). For example, nurse-led NCD 
services based upon clinical protocols in a resource-poor rural district of 
South Africa enabled the control of the clinical condition of 68% of patients 
with hypertension, 82% of those with non-insulin-dependent diabetes and 
84% of those with asthma (33). In another such programme in Ethiopia, 
general duty nurses at rural health centres were trained to provide care 
for diabetes and epilepsy, with regular supervision from the hospital phy-
sicians. The programme enabled those who could not afford to travel to 
have access to care close to their homes. Improved access increased the 
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request for care, and helped to address the large unmet need for care of 
diabetes and epilepsy (54). 

The improvement of patient outcomes through interventions in primary 
care is in part dependent on the knowledge and skills of primary care 
physicians. For example, in a study on diabetes patients with coronary 
heart disease attending primary care, the percentage achieving adequate 
control of risk factors was low and was related to the level of physician 
awareness of appropriate therapeutic targets (55). Similarly, a study of 
cancer-screening practices in primary care showed that physicians fol-
lowed screening guidelines inadequately (56). Several studies have also 
reported suboptimal control and undertreatment of patients with car-
diovascular disease and asthma in primary care, even in high-income 
settings (35, 57, 58). In one study of ambulatory patients with coronary 
heart disease or congestive heart failure, consultation with specialists in 
primary care was shown to improve quality of care (59). Further studies 
are needed to develop approaches to safeguard the quality of services 
delivered in primary care. A Cochrane review of interventions to improve 
the management of diabetes mellitus in primary care examined the effects 
of interventions targeting health professionals and the way care was orga-
nized (60). The review found that multifaceted professional interventions 
could enhance the performance of care providers. Organized interventions 
that increased structured recall, such as central computerized tracking 
systems of nurses who regularly contacted patients, could also lead to 
improved care. The effectiveness of these interventions on patient out-
comes needs to be further investigated. Although the main components 
of models for chronic care have been defined, their applicability, cost-
effectiveness and sustainability in resource-constrained settings remain 
less clear and need further investigation. 

As well elaborated in the World Health Report 2008, health systems 
based on primary health care need to ensure the following (2):

 ■ health equity

 ■ social inclusion 

 ■ people participation 

 ■ accountability 

 ■ protection of the health of people 

 ■ person- and patient-centred care

 ■ maintenance and continuity of care 

 ■ dialogue between health care levels and sectors.
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There are particular challenges in bringing the above components 
together for strengthening health systems in political settings that do not 
encourage people participation. The key behavioural, social and environ-
mental issues that need to be addressed for effective care of NCDs can only 
be addressed through such people-centred health systems that provide 
close-to-client services within the context of the family and community (2). 

Barriers to primary health care operate at community, household, health 
services delivery, health sector policy, public policy and environmental 
policy levels (17, 61) (Table 2). Unless such barriers are addressed people, 
particularly those in lower socioeconomic strata, are denied access to 
early detection and treatment of NCDs. They seek care only when com-
pelled to do so because of NCD complications. At this stage of the illness 
hospitalization and costly treatment is often required. The poor are then 
further impoverished due to high out-of-pocket expenditure and loss of 
gainful employment due to illness. Further, many of these are serious 
complications, for example stroke, myocardial infarction, amputation 
and end-stage renal failure, that incur catastrophic health expenditure 
resulting in entrenchment of the poor in poverty. 

The delivery of health services relies on the availability of basic equip-
ment and medicines, as well as appropriate infrastructure at facility level. 
There are substantial gaps in the accessibility of essential medicines 
for NCDs, particularly in primary health care. It has been known for 
decades that inexpensive aspirin costing a few cents, when administered 
to patients with myocardial infarction, causes mortality reductions of an 
order similar to that of very costly thrombolytic therapy (62). However, 
major gaps in aspirin treatment for acute myocardial infarction have been 
reported (63). In 2002/2003, WHO conducted a health care facility-based 
study in defined areas in 10 low- and middle-countries to investigate the 
current practice patterns related to secondary prevention of cardiovas-
cular disease. Data from this study (64) demonstrated that a substan-
tial proportion of heart disease and stroke patients were not receiving 
life-saving medications. Other studies on availability and affordability of 
essential medicines have been done (65, 66). The results show that despite 
essential NCD medicines being off patent, public systems tend to be unable 
to ensure equitable access to them in most low-resource settings. 

As well elaborated in the World Health Report 2006 (52), limited capac-
ity in the health workforce is a major barrier for strengthening primary 
health care. There is often a mismatch between provider skills and avail-
able facilities and caseloads. In many countries there is lack of motivation 
among doctors to provide primary care services in rural areas, where 
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their services are needed the most. There are many reasons for these 
shortcomings, including low morale of doctors due to political interference, 
absence of transparent transfer policies, limited promotional avenues, 
poor payment systems, and lack of decent housing and educational facili-
ties. Further, there is an urgent need to improve the skills and competence 
of the health workforce to deliver NCD interventions, facilitate physician–
patient interaction in primary care (67) and remove system barriers to 
their performance (68). In most cases, their previous training was focused 
mainly on communicable disease and maternal and child health; they 
need to be given new knowledge and skills to respond to the complex and 
special challenges of NCD prevention and management. 

In many countries, the private sector plays an important role in primary 
health care. However, in general, health services provided by the private 
sector are more costly than those in the public sector, unregulated for 
cost and quality and inaccessible to the poor, thereby contributing to 
widening inequities (13, 14, 69). 

In addition, in many settings, NCD interventions that are not cost effec-
tive continue to be used in primary health care, with adverse implica-
tions for efficiency. Vertical single risk factor-oriented programmes for 
management of hypertension or hyperlipidemia are examples. Although 
the vertical programmes that use a single risk factor approach for man-
agement of hypertension or hyperlipidemia are not cost effective, they 
continue to be applied in health systems worldwide in preference to the 
cost-effective total risk approach (36). The total risk approach has been 
used to manage hypertension and other cardiovascular risk factors only 
in a few developed countries (70). One of the reasons for this situation, 
until recently, was the lack of appropriate tools for applying the absolute 
risk approach in low- and middle-income countries. This situation has 
gradually changed with the development of simple cardiovascular risk 
assessment tools and the WHO/International Society of Hypertension (ISH) 
cardiovascular risk prediction charts for all WHO regions of the world 
(9, 34, 38).

To facilitate delivery of NCD services in primary health care, WHO has 
identified a package of essential NCD interventions for primary care, 
including a core set of affordable technologies and medicines (19)and 
implementation and monitoring tools. Inclusion of these core interven-
tions in primary care, within a universal coverage framework, can be a 
starting point for strengthening NCD prevention and control. This package 
has flexibility for implementation in different resource scenarios and can 
be adapted to suit different country contexts. 
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Table 2.  Constraints to improving access to priority health interventions, 
by level and type of constraint

Level Type of constraint
Community and 
household level 

 ■ Lack of demand for effective interventions
 ■ Barriers to use of effective interventions (physical, financial, social)

Health services 
delivery level

 ■ Shortage and distribution of appropriately qualified staff 
 ■ Weak technical guidance, programme management and supervision
 ■ Inadequate drugs and medical supplies
 ■ Lack of equipment and infrastructure, including poor accessibility of 

health services

Health sector 
policy and 
strategic 
management level 

 ■ Weak and overly centralized systems for planning and management
 ■ Weak drug policies and supply system 
 ■ Inadequate regulation of pharmaceutical and private sectors and 

improper industrial practices
 ■ Weak incentives to use inputs efficiently and respond to user needs 

and preferences
 ■ Reliance on donor funding, reducing flexibility and ownership
 ■ Donor practices that damage country policies

Public policies 
cutting across 
sectors 

 ■ Government bureaucracy (civil service rules and remuneration; 
centralized management system; civil service reforms)

 ■ Poor availability of communication and unfavourable transport 
infrastructure characteristics 

 ■ Lack of intersectoral action and partnership for health between 
government and civil society

Environmental 
and contextual 
characteristics 

 ■ Governance and overall policy framework:
 ■ Corruption, weak government, weak rule of law and enforceability of 

contracts
 ■ Political instability and insecurity
 ■ Low priority attached to social sectors
 ■ Weak structures for public accountability
 ■ Lack of free press
 ■ Physical environment:
 ■ Climatic and geographical predisposition to disease
 ■ Physical environment unfavourable to service delivery 

Source: Hanson K et al. (61).
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4. Research related to reorientation 
of primary health care for NCD 
prevention and control

As outlined below research related to reorientation of primary health care 
needs to address issues related to stewardship, investment in primary 
health care, prioritization, equity, financing policies, service delivery, 
health workforce and community engagement (Table 3). In order to have 
an impact across the range of these issues, careful assessment of the need, 
quality, design and process of research will be required. Some of these 
research areas are not specific to NCDs and concern the strengthening 
of health systems in general. Further, a range of diseases are grouped 
together under NCDs. While they share risk factors, prevention strategies 
and patient care pathways, individual diseases have different cost pro-
files, impact differently on health systems and will also require separate 
in-depth studies. 

Priority research needs with regard to NCD in primary health care are 
mainly related to implementation of existing knowledge. For example, a 
common research issue concerns the application in primary health care 
of interventions proven to be effective in randomized control trials. Once 
programmes are initiated research questions arise regarding how to 
remove barriers and inequalities. First, innovative approaches, tools and 
technologies will need to be developed to overcome barriers. Next, the 
innovations developed need to be evaluated in pilot sites to assess their 
clinical and population cost-effectiveness and impact. Finally, validated 
innovations need to be scaled up through a primary health care-based 
approach to provide nationwide coverage.

Primary care professionals, patients and the community need to be an 
integral part of the identification, design, execution and dissemination of 
results of research. Only then can context-specific issues be studied and 
the results of research absorbed into practice. Further primary health 
care and health systems research needs to be sensitive and responsive 
to the diversity of health systems as well as different national, social, 
economic and political contexts.
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Table 3.  Minimum requirements for integrating NCD in primary health 
care

 ■ Stewardship and governance
 ■ Policy environment conducive to healthy lifestyles
 ■ Intersectoral support and links
 ■ Engagement of family and community
 ■ Empowerment for self-care and peer support
 ■ Equitable financing for essential NCD interventions
 ■ Trained health workforce
 ■ Service delivery models that provide continuity of NCD care
 ■ Essential medicines, basic equipment and laboratory tests
 ■ Medical information systems and referral links

Source: World Health Organization (19).

4.1 Stewardship and governance
Ministries of health need to provide leadership and oversight for setting 
up an NCD research agenda within the national NCD policy framework 
and accord priority to health systems research. The capacity for research 
of ministries of health needs to be strengthened through partnerships 
with professional associations and academic institutions. Research pri-
orities are:

 ■ to determine the appropriate balance in investment between approaches 
targeting population health and those targeting high-risk groups;

 ■ to assess political, cultural, policy and system barriers to equitable 
access of NCD interventions and ways of addressing them;

 ■ to conduct sector analysis studies to obtain information on the contri-
bution of the private sector for delivery of NCD services and its impact 
on health equity;

 ■ to develop appropriate financing models for NCD programmes within 
different social and economic contexts to suit health systems at differ-
ent stages of development;

 ■ To promote intersectoral action in health leading to health in all policies.

4.2 Mobilizing of resources for health development
Per capita health expenditure in countries ranges from 1% to 10% of 
national income (71). Many low-income countries do not spend enough 
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on health to secure access even to essential NCD interventions (19). The 
negative consequences of this underinvestment in health are felt mostly at 
the first contact level and also affect the provision of NCD care at this level. 
This shortcoming needs to be addressed by earmarking a sufficient per-
centage of national budget for health, mobilization of additional resources 
for primary health care and improving the efficiency of utilization of 
available resources through appropriate research. Research priorities are:

 ■ to study the regulatory framework for safeguarding quality and patient 
safety; 

 ■ to identify ways of leveraging the private sector to improve service 
delivery, quality of care and health outcomes;

 ■ to quantify gaps in public spending and donor support for address-
ing NCDs in primary care and make them visible in order to leverage 
political commitment to action.

4.3 Health equity and social health protection
Health systems, particularly in low- and middle-income countries, need 
to move away from excessive reliance on out-of-pocket payment as a 
source of financing. Prepayment schemes, including social, private and 
community-based health insurance, should be promoted. This is par-
ticularly important for NCDs, as they require long-term preventive and 
curative services and can present with life-threatening emergencies. It 
is also necessary to achieve equity of access through an appropriate mix 
of public health care financing and private health insurance (72, 73). 
There are instances of equitable primary health care systems in low- and 
middle-income countries providing care for NCDs; Cuba and Sri Lanka, 
for example, have universal and free public health care systems. Cuba 
also has a family physician programme covering the whole population 
(2, 74). Research priorities are:

 ■ to develop innovative financing models that protect people from cata-
strophic health expenditure and promote care according to need;

 ■ to identify facilitating factors to enable providers to offer a mixture of 
curative and preventive services;

 ■ to assess the feasibility of providing a core set of essential NCD services 
within a universal access framework (19);

 ■ to evaluate the performance of primary health care in terms of equity 
through studies on household expenditure and national health accounts;
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 ■ to monitor the utilization of pro-poor NCD programmes by disadvan-
taged groups in the population.

4.4 Service delivery and scaling up primary health care and 
cost-cutting strategies

Lack of affordability is one of the key barriers that prevent the imple-
mentation of a strategy for high-risk groups in low- and middle-income 
countries. Drug costs and technology costs make up a substantial part of 
the direct costs of NCD programmes. There is a paucity of data on ways of 
prioritizing and optimizing NCD services in primary care within a given 
budget (75). If NCD care in primary health care is to be scaled up to a 
national level, cost-cutting strategies for NCD screening, detection, and 
methods of diagnosis need to be identified through appropriate studies. 
Research priorities are:

 ■ to prioritize NCD interventions that are likely to provide the great-
est improvements in health for the available resources using cost-
effectiveness estimates, disease burden analysis and comparative risk 
assessment;

 ■ to develop integrated service delivery models that address gender, 
ethnic and socioeconomic inequities and promote continuity of care 
across primary, secondary and tertiary levels of care and between the 
public and private sectors;

 ■ to identify limitations in national drug and technology policies that 
compromise equitable access to NCD medicines and basic technologi-
cal applications;

 ■ to identify synergies between service delivery for HIV, tuberculosis and 
other chronic infectious diseases and NCDs in primary care; 

 ■ to develop cost-effective and feasible early detection methods for car-
diovascular disease, cancer, diabetes, respiratory disease and renal 
disease that can be implemented in primary health care;

 ■ to develop clinical support tools and training methodologies for delivery 
of effective NCD care by physician and non-physician health workers;

 ■ to develop models for effective delivery of pre-hospital emergency ser-
vices for major NCDs in primary care in low-resource settings;

 ■ to design and validate models for enabling NCD patients to become 
self-reliant in monitoring and managing their conditions.
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4.5 Human resources development to support NCD 
interventions

Several strategies have been shown to modify provider behaviour and 
improve clinical performance. They include education as part of more 
complex interventions that also focus on systems and on the organiza-
tion of clinics, for example reminder systems, feedback on performance, 
consensus development, monetary incentives, clinical practice guidelines 
and protocols, and shifting to community- and patient-centred paradigms 
of care (2). Some of the challenges related to the health workforce are 
common to all domains of health and call for innovative solutions that 
require research. They include ways to retain the workforce, improve 
remuneration and provide incentives to work in rural areas. Priority 
research areas are:

 ■ to determine appropriate allocation of tasks to various categories of 
health workers at different levels of the health system to serve the 
needs of NCD patients;

 ■ to identify ways to retain the health workforce in primary care and to 
strengthen the skill mix of health workers for providing NCD services 
in primary health care;

 ■ to identify strategies, including financial incentives, to modify provider 
behaviour and improve clinical performance, for example by shifting 
to patient-centred paradigms of care;

 ■ to study the roles and functions of all levels of the primary health 
care-based system in relation to provision of NCD services in order 
to define the knowledge, skills and training requirements of different 
categories of health workers;

 ■ to identify the impact of task shifting from physicians to other health 
worker categories on the quality of services and expansion of NCD 
coverage in settings with workforce limitations;

 ■ to design and validate simple and reliable audit systems to monitor 
the impact and quality of NCD programmes in primary care in low-
resource settings.

4.6 Health information system
A standardized health information system and electronic case records 
have been shown to improve quality of care, including adherence to evi-
dence-based practice and decreased medication errors (76). However, 
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such health information systems are currently not available in most low-
resource settings. Priority research areas are:

 ■ to develop simple, applicable and standardized patient record systems 
to improve patient NCD outcomes and quality of care;

 ■ to develop, where feasible, health information support systems using 
modern information technology, for example mobile phones and hand-
held computers;

 ■ to study the role of information technology for improving NCD care 
pathways in low-resource settings while maintaining the simplicity of 
systems in order not to compromise applicability.

4.7 Community engagement in primary health care
Even though interventions (such as medicines) are universal, effective 
delivery strategies to take them to the needy in the prevailing socioeco-
nomic and cultural and health system scenarios are different in low- and 
middle-income countries compared to developed countries. Experiences in 
other disciplines have shown that even with scarce resources, evidence-
based interventions can be implemented on a large scale in primary 
care through family- and community-oriented services. Priority research 
areas are:

 ■ to develop innovative and culturally acceptable family-based strategies 
for improving patient adherence to NCD interventions;

 ■ to investigate ways of implementing evidence-based NCD interventions 
on a large scale through family- and community-oriented services.
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5. Conclusion

Far too few people with NCDs are receiving appropriate care in resource-
constrained settings. Sustainable health-financing mechanisms, access to 
basic diagnostics and essential medicines and organized medical infor-
mation and referral systems are imperative for provision of NCD care. 
People with NCDs require long-term care that is proactive, patient centred, 
community based and sustainable. Such care can be delivered equitably 
only through health systems based on a primary health care approach.

Giving immediate priority to integration of NCD interventions into pri-
mary care, while at the same time adopting a sectorwide approach to 
strengthening weak health systems, remains a challenge. At present, there 
is a scarcity of evidence on what strategies work in different settings to 
improve governance, financial and delivery arrangements to scale up NCD 
interventions. A package of essential NCD interventions has been defined 
to assist the integration of high-impact, evidence-based NCD interventions 
into primary care, even in limited-resource settings (19). 

A range of different research studies, including reviews, analyses of 
policies in primary health care, case studies of successes and failures, 
controlled trials, population-based econometric studies and comparative 
studies of different service delivery models, are necessary to study the 
above issues. Research evidence generated from these studies needs to 
be synthesized and packaged to inform policies in order to shape the 
long-term, complex and arduous process of reorienting primary health 
care for NCD prevention and control (77). 



217

Primary Health Care Approach for Prevention and Control of Noncommunicable Diseases

References

1.  Projections of mortality and burden of disease 2006. Geneva, World Health Organization, 2006 
(http://www.who.int/entity/healthinfo/statistics/bod_deathbyregion.xls, accessed 23 September 
2010).

2.  The World Health Report 2008. Primary care: now more than ever. Geneva, World Health Organization, 
2008.

3. Alliance for Health Policy and Systems Research. Strengthening health systems: the role and promise 
of policy and systems research. Geneva, Global Forum for Health Research, 2004.

4.  WHO. Global Strategy for the Prevention and Control of Noncommunicable Diseases. WHA A53/14. 
Geneva, 22 march 2000 (http://apps.who.int/gb/archive/pdf_files/WHA53/ea14.pdf, accessed 23 
September 2010).

5.  2008 –2013 Action Plan for the Global Strategy for the Prevention and Control of Noncommunicable 
Diseases. Geneva, World Health Organization, 2008 (http://www.who.int/nmh/publications/ncd_
action_plan_en.pdf, accessed 23 September 2010).

6.  Starfield B, Macinko J, Shi L. Contribution of primary care to health systems and health. Milbank 
Quarterly, 2005, 89:457–502.

7. Rawaf S, De Maeseneer J, Starfield B. From Alma-Ata to Almaty: a new start for primary health 
care. Lancet, 2008, 372(9647):1365–1367.

8.  The World Health Report 2002: reducing risks, promoting healthy life. Geneva, World Health 
Organization, 2002.

9.  Prevention of cardiovascular disease: guidelines for assessment and management of total 
cardiovascular risk. Geneva, World Health Organization, 2007.

10.  Prevention of recurrent heart attacks and strokes in low- and middle-income populations: evidence-
based recommendations for policy makers and health professionals. Geneva, World Health 
Organization, 2003.

11.  WHO report on the global tobacco epidemic, 2008: the MPOWER package. Geneva, World Health 
Organization, 2008 (http://whqlibdoc.who.int/publications/2008/9789241596282_eng.pdf, 
accessed 23 September 2010).

12.  Jamison DT et al., eds. Disease control priorities in developing countries, 2nd ed. Washington, DC, 
World Bank, 2006.

13.  Balabanova D et al. Navigating the health system: diabetes care in Georgia. Health Policy Planning, 
2009, 24:46–54.

14.  Hopkinson B et al. The human perspective on health care reform: coping with diabetes in Kyrgyzstan. 
International Journal of Health Planning and Management, 2004, 19:43–61.

15. Singh N, Armstrong DG, Lipsky BA.Preventing foot ulcers in patients with diabetes. Journal of the 
American Medical Association, 2005, 293(2):217–228.



218

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

16.  2008 British guideline on the management of asthma: a national clinical guideline. Edinburgh, 
Scotland, Scottish Intercollegiate Guidelines Network, and London, United Kingdom, British Thoracic 
Society, 2009 revision (http://www.brit-thoracic.org.uk/Portals/0/Clinical%20Information/Asthma/
Guidelines/sign101%20revised%20June%2009.pdf, accessed 23 September 2010).

17.  Cancer control: knowledge into action. WHO guide for effective programmes. Geneva, World Health 
Organization, 2007.

18.  Cardiovascular disease prevention and control: translating evidence into action. Geneva, World Health 
Organization, 2005.

19.  Package of essential noncommunicable disease interventions for primary health care in low-resource 
settings. Geneva, World Health Organization, 2010.

20.  Affordable technology: blood pressure measuring devices for low-resource settings. Geneva, World 
Health Organization, 2005.

21.  Parati G et al. Recommendations for blood pressure measuring devices for office/clinic use in 
low-resource settings. Blood Pressure Monitoring, 2005, 10:3–10.

22.  Foss FA et al. Missed opportunities for the prevention of cardiovascular disease among British 
hypertensives in primary care. British Journal of General Practice, 1996, 46(411):571–575.

23. Turkay M et al. Missed opportunities for coronary heart disease diagnosis: primary care experience. 
Croatian Medical Journal, 2007, 48(3):362–370.

24.  Lewin S et al. Supporting the delivery of cost-effective interventions in primary health-care systems 
in low-income and middle-income countries: an overview of systematic reviews. Lancet, 2008, 
372(9642):928–939.

25.  Yusuf MO. Systems for the management of respiratory disease in primary care – an international 
series: Pakistan. Primary Care Respiratory Journal, 2009, 18(1):3–9.

26.  Behbehani NA, Al-Yousifi K. Lack of essential asthma medications in primary care centres in Kuwait. 
International Journal of Tuberculosis and Lung Disease, 2003, 7(5):409.

27.  Romero SC, Dela Rose KM, Linz PE. Aspirin for primary prevention of coronary heart disease: using 
the Framington risk score to improve utilization in a primary care clinic. Southern Medical Journal, 
2008, 101(7):725–729.

28.  Hellénius ML et al. Prevention of cardiovascular disease within the primary health care system: 
feasibility of a prevention programme within the Sollentuna primary health care catchment area. 
Scandinavian Journal of Primary Health Care, 1993, 11(1):68–73.

29.  Guanais F, Macinko J. Primary care and avoidable hospitalizations: evidence from Brazil. Journal 
of Ambulatory Care Management, 2009, 32(2):115–122.

30.  Cerci Neto A et al. Reduction in the number of asthma-related hospital admissions after the 
implementation of a multidisciplinary asthma control program in the city of Londrina, Brazil. Jornal 
Brasileiro de Pneumologia, 2008, 34(9):639–645.

31. Valenzuela Lopez MI et al. To identify primary care interventions that reduce hospitalisation of people 
over 65 due to ambulatory care sensitive conditions. Atención Primaria, 2007, 39(10):532–534.

32.  Jones A, Fay JK. Primary care-based clinics for asthma. Cochrane Database of Systematic Reviews, 
2002, Issue 1, Art. No. CD003533.



219

Primary Health Care Approach for Prevention and Control of Noncommunicable Diseases

33.  Coleman R, Gill G, Wilkinson D. Noncommunicable disease management in resource-poor settings: 
a primary care model from rural South Africa. Bulletin of the World Health Organization, 1998, 
76(6):633–640.

34.  Kar SS et al. Cardiovascular disease risk management in primary health care setting of north India. 
Indian Heart Journal, 2008, 60(1):19–25.

35.  Zachariadou T et al. Implementing the European guidelines for cardiovascular disease prevention in 
the primary care setting in Cyprus: lessons learned from a health care services study. BMC Health 
Services Research, 2008, 8:148.

36.  Abegunde DO et al. Can non-physician health-care workers assess and manage cardiovascular 
risk in primary care? Bulletin of the World Health Organization, 2007, 85(6):432–440.

37.  Mendis S et al. Cardiovascular risk management and its impact on hypertension control in primary 
care in low-resource settings: a cluster-randomized trial. Bulletin of the World Health Organization, 
2010, 88:412–419.

38. Lindholm LH, Mendis S. Prevention of cardiovascular disease in developing countries. Lancet, 2007, 
370(9589):720–722.

39.  Zhou X et al. Validity of asthma control assessment in Chinese primary care settings. Chest, 2009, 
135(4):904–910.

40.  Jackson C et al. Specialist health visitor-led weight management intervention in primary care: 
exploratory evaluation. Journal of Advanced Nursing, 2007, 58(1):23–34.

41.  Laatikainen T et al. Prevention of type 2 diabetes by lifestyle intervention in an Australian primary 
health care setting: Greater Green Triangle (GGT) Diabetes Prevention Project. BMC Public Health, 
2007, 7:249.

42.  Vogt F, Hall S, Marteau TM. General practitioners’ and family physicians’ negative beliefs and 
attitudes towards discussing smoking cessation with patients: a systematic review. Addiction, 
2005, 100(10):1423–1431.

43.  Brunner E et al. Dietary advice for reducing cardiovascular risk. Cochrane Database of Systematic 
Reviews, 2007, Issue 3, Art. No. CD002128.

44.  Ebrahim S et al. Multiple risk factor interventions for primary prevention of coronary heart disease. 
Cochrane Database of Systematic Reviews, 2006, Issue 3, Art. No. CD001561.

45.  Fleming P, Godwin M. Lifestyle interventions in primary care: systematic review of randomized 
controlled trials. Canadian Family Physician, 2008, 54(12):1706–1713.

46.  Klabunde CN et al. Colorectal cancer screening by primary care physicians: recommendations and 
practices, 2006–2007. American Journal of Preventive Medicine, 2009, 37(1):8–16.

47.  Sabatino SA et al. Breast cancer risk and provider recommendation for mammography among 
recently unscreened women in the United States. Journal of General Internal Medicine, 2006, 
21(4):285–291.

48.  Seifert B et al. The role of primary care in colorectal cancer screening: experience from Czech 
Republic. Neoplasma, 2008, 55(1):74–80.

49.  Daly H, Collins C. Barriers to early diagnosis of cancer in primary care: a needs assessment of GPs. 
Irish Medical Journal, 2007, 100(10):624–626.



220

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

50.  Sibiya MN, Grainger L. An assessment of the implementation of the provincial cervical screening 
programme in selected primary health care clinics in the IIembe Region, KwaZulu Natal. Curationis, 
2007, 30(1):48–55.

51.  Lloyd SC et al. Racial disparities in colon cancer: primary care endoscopy as a tool to increase 
screening rates among minority patients. Cancer, 2007, 109(2 Suppl.):378–385.

52.  The World Health Report 2006: working together for health. Geneva, World Health Organization, 
2006.

53.  Vrijhoef HJ et al. Undiagnosed patients and patients at risk for COPD in primary health care: early 
detection with the support of non-physicians. Journal of Clinical Nursing, 2003, 12(3):366–373.

54.  Mamo Y et al. A primary healthcare approach to the management of chronic disease in Ethiopia: 
an example for other countries. Clinical Medicine, 2007, 7(3):228–231.

55.  Mostaza-Prieto JM et al. Evidence-based cardiovascular therapies and achievement of therapeutic 
goals in diabetic patients with coronary heart disease attended in primary care. American Heart 
Journal, 2006, 152(6):1064–1070.

56.  Aragones A, Trinh-Shevrin C, Gany F. Cancer screening practices among physicians serving Chinese 
immigrants. Journal of Health Care for the Poor and Underserved, 2009, 20(1):64–73.

57.  Sposito AC et al. Physicians’ attitudes and adherence to use of risk scores for primary prevention 
of cardiovascular disease: cross-sectional survey in three world regions. Current Medical Research 
Opinion, 2009, 25(5):1171–1178.

58.  Ställberg B et al. Asthma control in primary care in Sweden: a comparison between 2001 and 2005. 
Primary Care Respiratory Journal, 2009, 18(4):279–286.

59.  Cook NL et al. Differences in specialist consultations for cardiovascular disease by race, ethnicity, 
gender, insurance status, and site of primary care. Circulation, 2009, 119(18):2463–2470.

60.  Renders CM et al. Interventions to improve the management of diabetes mellitus in primary care, 
outpatient and community settings. Cochrane Database of Systematic Reviews, 2001, Issue 1, Art. 
No. CD001481.

61. Hanson K et al. Expanding access to priority health interventions: a framework for understanding 
the constraints to scaling up. Journal of International Development, 2003, 15:1–14.

62.  ISIS-2 (Second International Study of Infarct Survival) Collaborative Group. Randomised trial of 
intravenous streptokinase, oral aspirin, both, or neither among 17,187 cases of suspected acute 
myocardial infarction: ISIS-2. Lancet, 1988, 2(8607):349–360.

63.  Sicras-Mainar A et al. Use of aspirin for primary and secondary prevention of cardiovascular disease 
in diabetic patients in an ambulatory care setting in Spain. BMC Family Practice, 2007, 8:60.

64. Mendis S et al. WHO study on prevention of recurrences of myocardial infarction and stroke (WHO-
PREMISE). Bulletin of the World Health Organization, 2005, 83(11):820–829.

65. Mendis S et al. The availability and affordability of selected essential medicines for chronic 
diseases in six low- and middle-income countries. Bulletin of the World Health Organization, 2007, 
85(4):279–288.



221

Primary Health Care Approach for Prevention and Control of Noncommunicable Diseases

66.  Medicine prices: a new approach to measurement, 2003 edition. Working draft for field testing and 
revision. WHO/EDM/PAR/2003.2. Geneva, World Health Organization and Health Action International, 
2003 (http://www.haiweb.org/medicineprices/manual/manuals/MedicinePrices.pdf, accessed 24 
September 2010).

67.  Abdulhadi N et al. Patient-provider interaction from the perspectives of type 2 diabetes patients in 
Muscat, Oman: a qualitative study. BMC Health Services Research, 2007, 7:162.

68. Sargeant D, Werner D. Training on how to teach. Family Medicine, 2008, 40(2):84.

69.  Preker AS et al. Strategic management of clinical services. In:Jamison DT et al., eds. Disease control 
priorities in developing countries, 2nd ed. Washington, DC, World Bank (http://files.dcp2.org/pdf/
DCP/DCP73.pdf, accessed 24 September 2010).

70. Graham IM. The importance of total cardiovascular risk assessment in clinical practice. European 
Journal of General Practice, 2006, 12(4):148–155.

71. Savedoff W. What should a country spend on health care? Health Affairs, 2007, 26(4):962–970.

72. Improving health system financing in low-income countries. Geneva, World Health Organization, 
2007.

73.  Xu K et al. Protecting households from catastrophic health spending. Health Affairs, 2007, 
26(4):972–983. 

74. Herrera-Valdés R, Almaguer-Lopez M. Strategies for national health care systems and centers in 
the emerging world: Central America and the Caribbean – the case of Cuba. Kidney International 
Supplement, 2005, 98:S66–S68.

75.  Löfroth E et al. Optimizing health care within given budgets: primary prevention of cardiovascular 
disease in different regions of Sweden. Health Policy, 2006, 75(2):214–229. 

76.  Gómez Reynoso JM, Tulu B. Electronic medical records adoption challenges in Mexico. AMIA Annual 
Symposium Proceedings, 2007, 11:1093. 

77. Report on Forum 11. Equitable access: research challenges for health in developing countries. Global 
Forum for Health Research, 2008.





223

IX.  
Research priorities:  

genetics for prevention  
and control of 

noncommunicable diseases 



224

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

Contents

 Preface 269

 Abstract 270

1. Introduction 271

1.1 Genetic contribution to disease 271

1.2 Approaches for identifying genetic risk 272
1.2.1 Genetic family history 274
1.2.2 Genetic screening and testing 275

1.3 Information and genetic counselling 275

1.4 Potential role of informatics 277

2. Brief review of successful interventions 278

3. Gaps 280

3.1 Cost of drugs and diagnostics 280

3.2 Accurate estimation of global health burden of diseases 280

3.3 Internationally applicable principles and methods 281

3.4 Cultural bias 281

4. Potential role of WHO 282

4.1 Developing a coherent approach 282

4.2 Research priorities for genetics in the context of NCDs 282
4.2.1 Research that can be conducted by WHO 283
4.2.2 Research that can be promoted by WHO 283

5. Conclusion 285

 References 286



225

Genetics for Prevention and Control of Noncommunicable Diseases

Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Medical genetics covers clinical activity concerned with the inherited 
component in health and disease, and deals with families together with 
affected individuals. Genetic approaches have been mainly developed in 
the context of congenital disorders. However, as most disease categories 
include a genetic component, developments in deoxyribonucleic acid (DNA) 
technology are now requiring their extension to chronic diseases of adult 
life. The scope of this paper is to consider the place of medical genetics 
and genomics within the World Health Organization (WHO) research 
agenda for prevention and control of major noncommunicable diseases 
(NCDs), including congenital disorders.

Genetics should be considered among other risk factors for NCDs and 
should not be neglected. For congenital disorders it might be the main 
determinant; and it is also involved in the development of all NCDs, 
together with environmental factors. Genetic risk, therefore, should not 
be considered separately from acquired risk factors, and monitoring of 
genetic risk in NCDs should be part of clinical surveillance, as for other 
risk factors.

Taking this into consideration, there are five priorities for the applica-
tion of human genetics to the prevention and control of NCDs: (a) develop 
approaches applicable in primary health care for genetic risk assessment, 
information and counselling (for example, by adapting medical record 
systems to include genetic and family history information); (b) develop 
methods for assessing the genetic impact on health and the economic 
burden of NCDs; (c) develop approaches to facilitate equitable access to 
low-cost genetic tests and assess their applicability to the identification 
of genetic risk factors for NCDs; (d) develop Internet-based approaches 
for delivering information for health decision-makers, professionals and 
patients in the community regarding genetic risks factors for NCDs; and 
(e) monitor ethical, social and legal issues concerned with the implementa-
tion of new genetic knowledge in health care practice.

WHO can either conduct or promote research in these fields to allow 
recent progress in genetic knowledge to benefit all populations globally.
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1. Introduction

At present, there is some confusion between the concept of medical genet-
ics and the far more comprehensive concept of genomics that has emerged 
in the wake of the Human Genome Project. The term “genomics” covers 
understanding of the structure and function of genes and the interac-
tions between the entire genome and non-genomic factors that result in 
health and disease. As the deoxyribonucleic acid (DNA) base pair is the 
fundamental unit of biology, genomics has vast implications across the 
whole of biology and medicine (1). Medical genetics covers clinical activity 
concerned with the inherited component in health and disease, and char-
acteristically deals with families together with affected individuals (2).

Medical genetics is not a system discipline comparable with cardiovas-
cular or respiratory medicine. Most disease categories include a genetic 
component. Therefore medical genetics is truly multidisciplinary and 
genetic approaches can, in principle, be deployed in any medical setting. 
They include a focus on families as well as individuals; clinical, biochemi-
cal and DNA-based genetic diagnosis; and provision of risk information 
and genetic counselling to support informed choice. Genetic approaches 
have been most fully developed in the context of congenital disorders (3, 
4), but developments in DNA technology are now requiring their extension 
to chronic diseases of adult life. It is useful to consider a genetic approach 
for both early- and later-onset conditions: all available experience must be 
drawn on in order to perceive their appropriate application for common 
noncommunicable diseases (NCDs).

The scope of this paper is to consider the place of medical genetics and 
genomics within the World Health Organization (WHO) research agenda 
for prevention and control of major NCDs, including congenital disorders.

1.1 Genetic contribution to disease
Most genes have a number of variant forms. A small proportion of vari-
ants disturb the production or functioning of the gene product sufficiently 
to cause death or disability, and can cause single gene disorders with a 
Mendelian inheritance pattern (dominant, X-linked, recessive). Medical 
genetics initially focused primarily on single gene disorders, which are 
relatively uncommon because of their potential lethality. Since a majority 
manifest in early childhood, we have a deep and confident understanding 
of the role of inheritance in the context of maternal and child health. In 
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addition to helping affected families, medical genetics research led on to 
our present deeper understanding of the human genome (5). 

In fact most gene sequences, and their protein products, have several 
variant and usually harmless (polymorphic) forms: the inheritance of 
many such variants in different combinations accounts for genetic differ-
ences between individuals and population groups. Most genetic polymor-
phisms are biologically neutral, some are environmentally adaptive (for 
example variations in skin pigmentation, lactase persistence, harmless 
forms of alpha thalassaemia) and some become genetic risk factors when 
combined with other specific polymorphisms or in particular environmen-
tal conditions. Well-understood polymorphic risk factors that can interact 
with environmental conditions to produce adult-onset disease include:

 ■ alpha-1-antitrypsin deficiency: risk of liver disease in early infancy, 
increased risk of lung disease in the presence of air pollution;

 ■ apolipoprotein E4: increased risk of cardiovascular disease and Alz-
heimer’s disease;

 ■ haemochromatosis: increased risk of diabetes, liver disease, endocrine 
disorder, cancer (hepatocellular carcinoma).

The etiology of most NCDs (cardiovascular and chronic respiratory 
diseases, diabetes and cancer) is usually considered as multifactorial, 
with a small percentage of purely genetic etiology (6, 7). In most NCDs, 
the genetic component does not necessarily determine disease, and can 
be better understood as the effect of many genes of minor effect that 
increase or reduce the individual probability to develop any such condi-
tions in interaction with adverse environmental factors (8). The fact that 
genetic factors are particularly likely to cause premature onset of severe 
disease makes them deserving of particular attention, even when on first 
consideration their contribution appears relatively small. 

1.2 Approaches for identifying genetic risk
The approaches for identifying genetic risks and the subsequent steps 

in prevention and control depend on many factors, including what type of 
genetic contribution influences the phenotype (single gene, chromosome 
or multifactorial), age of onset of the condition, possibility to detect risk 
factors preconceptionally or prenatally, and legal framework for termina-
tion of affected pregnancies.

For single gene disorders, an underlying genetic component in disease 
has usually been recognized in sequential steps, where steps 3 and 4 are 
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often inverted, that is, the gene is recognized before detecting the relevant 
protein product (reverse genetics):

1. recognition of disease clustering in families (and population groups), 
leading to:

2. clinical, biochemical and functional studies of affected individuals 
and families, leading to:

3. identification and naming of the relevant protein product, leading to:

4. identification of the relevant gene and elucidation of its DNA sequence.

For many conditions, recognition of the genetic component is still at a 
very early stage. For example, a positive family history is a recognized 
risk factor for cardiovascular disease, asthma and diabetes (9), but under-
standing of the underlying genetics is still very incomplete. The main focus 
of current genomic research in high-income countries is on the direct 
application of molecular methods to elucidate this relationship. Methods 
such as single nucleotide polymorphism (SNP) studies, high-throughput 
genotyping (genome scans) and statistical approaches are accelerat-
ing discovery by linking DNA variants with specific disorders, and so 
enabling identification of the responsible gene(s), the relevant protein(s) 
and underlying disease mechanisms. Large numbers are required to 
establish gene–gene and gene–environment interactions in the context 
of multifactorial disorders, and multicentre and international collabora-
tions (for example in biobanks) are necessary and are developing rapidly. 
Though most results of this research are still far from clinical applica-
tion, ultimately it is likely to facilitate development of drug treatments, 
and diagnosis and risk assessment, for example by identifying panels of 
informative gene variants (10). The knowledge of susceptibility genes and 
SNPs in common NCDs is still limited and relevant clinical and community 
application for the control of NCDs is still far from reality, whether in 
high- or low-income countries. A working group of WHO and international 
experts could continuously assess the applications of genomic knowledge 
in clinical practice, specifically in primary health care settings in low-and 
middle-income countries (3, 11–13).

The focus of the WHO research strategy is on areas that may impact 
on policies for preventing and mitigating NCDs, especially in low- and 
middle-income countries, in the immediate future (14). Therefore priority 
must be given to the requirements for transferring validated methods and 
approaches into clinical practice in diverse health systems. This paper 
demonstrates the need for relatively simple pragmatic research oriented 
towards facilitating development of community genetic infrastructures 
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(see current definition of community genetics in Box 1) (15). This is not to 
neglect the importance of current genomics research: its future promise 
can be fulfilled only if appropriate infrastructures are in place.

In current practice, the genetic approach for chronic diseases tends to 
focus on early detection of single gene disorders that can cause prema-
ture, severe but avoidable disease (for example family cancers, familial 
hypercholesterolaemia, haemochromatosis) (16), and on the role of the 
family history in genetic risk recognition and management (17, 18).

Box 1. Recent definition of community genetics

A recent definition of community genetics states (15):
Community genetics is the art and science of the responsible and realistic 
application of health- and disease-related genetics and genomics knowledge 
and technologies in human populations and communities to the benefit of 
individuals therein. Community genetics is multi-, inter- and transdisciplinary 
and aims to maximize benefits while minimizing the risk of harm, respecting 
the autonomy of individuals and ensuring equity.

1.2.1 Genetic family history

A genetic diagnosis in one person usually identifies a group of related indi-
viduals who may be at high genetic risk, and family studies are integral to 
genetic medical practice. The classical genetic family history, developed by 
specialists, often starts from a specific diagnosis in an affected individual 
and follows the consequent genetic risk through the extended family, 
with the aim of offering risk information, “cascade” genetic testing when 
feasible to exclude or establish risk, and supportive genetic counselling. 

Epidemiological studies have identified a positive family history as a 
significant risk factor for most groups of chronic disease (though few 
give adequate information on the method used), and in fact primary 
care practitioners often use family information in risk assessment (5, 
19). There is growing interest in developing a more standardized genetic 
family history for early detection of increased risk of, for example, coro-
nary heart disease, hypertension or diabetes in primary health care. In 
principle, this may help to (a) select people to refer for clinical investiga-
tion or biochemical or DNA genotyping to confirm or exclude increased 
specific risk; (b) identify and manage intermediate levels of risk; and (c) 
target effective interventions. However, taking a genetic family history for 
such purposes presents new challenges. In addition, the holistic nature 
of primary care requires that all genetic risks that emerge from taking 
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a family history, including both personal and reproductive genetic risks, 
are taken into account. 

Several instruments have been developed to help primary care profes-
sionals to identify people at sufficiently high genetic risk, for example of 
cancer, to justify referral and genotyping. However, most are oriented to a 
single disease category and represent an extension of the specialist model. 
Research requirements for a primary care family history have recently 
been reviewed (16). Reporting accuracy may vary among different cancer 
types and different tools may be used to improve it.

1.2.2 Genetic screening and testing

Screening for identifying and managing reproductive genetic risk is 
embedded in maternal and child health services (for example carrier 
screening for haemoglobin disorders, Tay-Sachs disease, cystic fibrosis, 
antenatal screening for chromosomal disorders). Some neonatal screening 
programmes aim to detect specific inherited disorders such as phenylke-
tonuria, cystic fibrosis, sickle-cell disorders, deafness or hypothyroidism.

Because genetic factors are so pervasive, most screening programmes 
for chronic diseases also identify a group of people who may have, or be 
at risk of, a single gene disorder and need definitive diagnosis by clinical, 
biochemical or DNA-based tests. For example, screening for breast or colon 
cancer can identify family cancer syndromes, and cholesterol screening 
for cardiovascular risk can identify familial hypercholesterolaemia (7).

Preconceptional screening has several advantages compared to prena-
tal screening, for example allowing more reproductive choices and less 
emotional pressure. However, preconceptional and prenatal screening 
are at present relevant for the subjects of haemoglobinopathies and other 
congenital disorders but almost never for NCDs that develop later in life.

Though the target conditions are highly diverse, all the above genetic 
diagnoses call for a basically similar set of services, to support the com-
bination of care for affected individuals, early diagnosis and prevention 
for other family members, and prevention at the community level. 

1.3 Information and genetic counselling
Many interventions for common disorders aim to help people to preserve 

their health, and that of their family, in a changing environment. Their 
effectiveness ultimately depends on the individual choices of informed peo-
ple in the community: for example recommendations to adjust lifestyle to 
reduce risk of non-insulin-dependent diabetes mellitus or cardiovascular 



232

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

disease can only be effective if people are informed about them, and are 
supported in applying them. This is also true for management of genetic 
risk: information, testing and counselling are principal therapeutic inter-
ventions in medical genetics.

All individuals and families with a known genetic diagnosis, however it 
is reached, need to understand how inheritance contributes to their own 
risk, and to possible risks for their children and other blood relatives. 
This establishes a number of requirements including:

 ■ availability of clear and simple information materials for the presenting 
person on the inheritance of the specific disorder, possible risks for 
children and relatives, and possibilities for reducing risk;

 ■ collaboration between health professionals and the presenting family 
member in informing the rest of the family;

 ■ availability of information tools to help the presenting family member 
to inform the rest of the family.

A genetic diagnosis can also confront people with choices, often difficult, 
for example on how to manage personal genetic risk, whether or how to 
adjust plans for building a family, how to contact and inform relatives 
and help them to access services. Available options for reducing risk may 
be ostensibly simple, such as adjustment of lifestyle, but some are very 
challenging, such as prophylactic surgery for risk of familial cancers. They 
may also include difficult choices on whether to limit family size, or use 
prenatal or preimplantation diagnosis to ensure a disease-free family. 
People with a genetic diagnosis therefore require non-directive counsel-
ling. Non-specialist health professionals often find it difficult to engage 
with the requirement to be non-directive, and may need specific training. 

Despite the central role of information in the control of NCDs, the 
research establishment has not taken the science of information provision 
and dissemination sufficiently seriously. A systematic, analytical approach 
to the requirements for and provision of quality information instruments 
and materials is needed. Examples of training initiatives include a train-
ing course in basic genetic counselling for primary health care workers 
that was implemented in Jordan (20), or freely accessible online courses 
for the training and education of primary health care providers on the 
basics of community genetic services in reproductive health (21). 
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1.4 Potential role of informatics
All communities have a need for medical genetic services, but priorities, 
and possibilities for integrating them into existing health services, dif-
fer considerably by country. Therefore each health service needs to be 
able to assess local genetic epidemiology and priorities, design services 
for patients and families, provide professional education and accessible 
information for the community, and set up surveillance systems that are 
suitable to that health care service.

Useful models have been developed in all these areas in individual 
countries but most are oriented to single diseases: there has been no 
recognition of the need for a systematic and organized collection of vali-
dated, generally applicable methods. However, in the information era 
quality instruments in any of these areas, even when developed for one 
country or community, have the potential for global dissemination via the 
World Wide Web. Development of this highly cost-effective approach would 
require global coordination and dedicated informatics support (22, 23).
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2. Brief review of successful 
interventions

To date the most striking examples are in the maternal and child health 
context. Effective interventions range from folic acid food fortification, 
routine administration of anti-D for rhesus negative mothers, genetic 
counselling, carrier screening programmes, prenatal diagnosis, selec-
tive abortion, newborn screening and curative paediatric surgery. It is 
estimated that the combination of these interventions may reduced the 
burden of congenital and genetic disorders by up to 70% in many high-
income countries (3, 4). 

Carrier screening for risk of haemoglobin disorders is an outstanding 
example of the application of genetic approaches in lower-income coun-
tries, because testing is cheap and simple and leads to reduced affected 
birth prevalence (24). As DNA-based prenatal diagnosis is integral to these 
programmes, they have successfully introduced DNA-based diagnosis 
into the health systems of many lower-income countries, and so laid a 
foundation for its more extensive applications (24–28). However, the cost 
of DNA-based diagnosis remains a crucial limiting factor (28).

In the context of chronic disorders, “cascade” family testing and DNA 
genotyping for risk of family cancer syndromes provides an example of 
a successful intervention. Recently, cascade testing for risk of familial 
hypercholesterolaemia, including definitive carrier diagnosis by DNA 
genotyping, has been officially recommended in the United Kingdom (29). 
A study from Pakistan has demonstrated the enhanced power of extended 
family studies in populations with a high prevalence of consanguineous 
marriage (27). 

Successful interventions are not limited to high-income countries. 
Recessively inherited oculocutaneous albinism, which is common in sub-
Saharan Africa, is a clinically recognizable genetic risk factor for skin 
cancer. Risk can be greatly reduced by wearing a broad-brimmed hat and 
long-sleeved clothing, and the use of sunscreen. These simple interven-
tions could be more widely implemented (30). Prevention programmes 
for thalassaemia have contributed to a large decrease in this condition in 
many Mediterranean countries (25, 31). In Bahrain, education, screening 
and counselling reduced the incidence of sickle-cell disease by 70% (32, 
33). 
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Accumulated experience shows that the introduction of genetic 
approaches requires a pervasive adjustment in health care systems, and 
provides some useful but scattered models of how to bring this about. 

Requirements include basic genetic education for primary health care 
professionals (34) and the public; adaptation of medical record systems 
to hold family histories and retain genetic information lifelong; use of 
registries for surveillance of disease prevalence and the effects of inter-
ventions (35, 36); provision of information for the community; and com-
munity involvement in genetic screening. There is also a need to train 
community-based genetic counsellors in taking genetic family histories, 
providing genetic information and counselling, and linking primary and 
secondary care and the community with specialist services and DNA 
laboratories (2, 26). 
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3. Gaps

Medical genetic approaches combine treatment for affected people with 
prevention for families and the community. There are important gaps at 
both levels, as outlined in the following subsections.

3.1 Cost of drugs and diagnostics
At the level of treatment, the most conspicuous problem for families with 
genetic disorders in lower-income countries is the cost of drugs and diag-
nostics produced in high-income countries. This is a critical barrier, 
for example to the spread of neonatal screening for phenylketonuria or 
congenital hypothyroidism and to the effective control of transfusional 
iron overload in thalassaemia (37). Unavailability of treatment shifts the 
balance of service requirement definitively towards prevention in these 
circumstances. The problem is fundamentally the same as for treatment 
for human immunodeficiency virus (HIV), but genetic disorders are rela-
tively uncommon and the problem is not seen as comparably serious. 
However, the situation is bound to become progressively worse as current 
genome research leads to refined drug developments. Policy-makers need 
to collaborate with international support associations to promote global 
access to affordable drug treatments.

3.2 Accurate estimation of global health burden of diseases
In high-income countries, medical genetic practice evolved gradually 
over time as diagnosis and interventions became feasible for individual 
disorders. Consequently disease-specific services were incorporated into 
various disciplines, leaving medical genetics as a tertiary referral specialty 
focusing on the differential diagnosis of rare disorders, out of contact 
with public health or primary health care. Even now, public health and 
primary care genetics tend to be perceived as separate entities. 

An important consequence of this fragmentation is gross underestima-
tion of the global health burden of congenital and genetic disorders. For 
example, the global burden of disease exercise estimated 507 000 annual 
under-5 deaths worldwide from congenital disorders (38), but the March 
of Dimes reached an estimate that was over five times higher (39). As 
global burden of disease estimates have a powerful effect on identifying 
international priorities it is urgent to resolve this discrepancy.
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3.3 Internationally applicable principles and methods
Failure at the international policy-making level to recognize the need 

for genetic approaches is self-reinforcing, because it translates into fail-
ure to support research and policy development. Consequently low- and 
middle-income countries that wish to initiate medical genetic services 
encounter a major problem at the outset – the absence of a clearly for-
mulated, coherent set of principles and methods that can be adapted to 
individual country settings. For example: 

 ■ There is no agreed primary health care genetics curriculum (good 
educational material is available on the Internet, but most is adapted 
to a high-income setting, and presented at too sophisticated a level). 

 ■ There is no agreement on the requirements for the verbal and graphi-
cal content of genetic information materials for practitioners, patients 
and the public.

 ■ No validated instruments for assessing local epidemiology and costs, 
establishing surveillance, or providing information, education and 
training are available to help decision-makers with planning genetic 
services.

3.4 Cultural bias
In addition, because it is concerned with families, medical genetics is 
particularly sensitive to cultural bias. As clinical genetic practice has 
evolved in high-income countries it is imprinted with the preconceptions 
of those countries. For example, cultural aversion to consanguineous mar-
riage can lead to policies aiming to discourage this long-standing kinship 
pattern, rather than to develop an appropriate genetic service that takes 
it into account (40). Comparable cultural bias is evident throughout the 
ethical, social and legal debate surrounding the applications of medical 
genetic knowledge (41).
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4. Potential role of WHO

4.1 Developing a coherent approach
A number of enterprises exist, aiming to raise the profile of genetics 
within health services in low- and middle-income countries, but many 
are locally orientated and all suffer from the absence of international 
coordination. There is a need to integrate existing concepts and practice 
into a scientific discipline of community genetics that brings together 
primary health care and public health genetics, as outlined at WHO over 
20 years ago (42).

Only WHO, with its role of stewardship, capacity strengthening and coor-
dination (14), has the ability to build on existing initiatives and develop 
a coherent set of methods and instruments that will enable ministries of 
health to programme appropriate community genetic services, applicable 
across life from infancy to old age. WHO should use its leadership and 
reputation to ensure that scientific and technological developments in 
genomics and allied disciplines are used equitably to improve the means 
for early detection, treatment and prevention of diseases and conditions 
influenced by genetic factors to benefit all populations in the world, irre-
spective of their economic means. Given the heterogeneity in cultural, 
historical, economic and health status in the different regions of the world, 
these activities may be conducted more efficiently by the WHO regional 
offices in the countries of their regions.

4.2 Research priorities for genetics in the context of NCDs
Within the context of the Prioritized Research Agenda for Prevention 
and Control of Noncommunicable Diseases, five research priorities for 
genetics have been identified as being the most relevant for low- and 
middle- income countries:

 ■ develop approaches applicable in primary health care for genetic 
risk assessment, information and counselling (for example, by adapt-
ing medical records systems to include genetic and family history 
information);

 ■ develop methods for assessing the genetic impact on health and the 
economic burden of NCDs;
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 ■ develop approaches to facilitate equitable access to low-cost genetic 
tests and assess their applicability to the identification of genetic risk 
factors for NCDs;

 ■ develop Internet-based approaches for delivering information for health 
decision-makers, professionals and patients in the community regard-
ing genetic risks factors for NCDs;

 ■ monitor ethical, social and legal issues concerned with the implementa-
tion of new genetic knowledge in health care practice.

These research priorities can be divided into two groups, depending on 
the direct or indirect implication of WHO in their attainment.

4.2.1 Research that can be conducted by WHO

International coordination of existing scattered initiatives is needed to 
achieve the following:

 ■ development of methods and approaches for assessing the epidemiology 
of genetically determined disorders, surveillance, information provision 
and economic evaluation;

 ■ development of community genetic services, based on genetic approaches 
in health care at all stages of life;

 ■ development of approaches for genetic risk assessment for NCDs in 
primary health care;

 ■ increasing genetic and genomic awareness among the public, health 
care providers and policy-makers through evidence-based WHO guiding 
principles focusing on low- and middle-income countries;

 ■ development of Internet-based systems for delivering relevant genetic 
information for health decision-makers, health care professionals and 
patients;

 ■ monitoring of ethical, social and legal issues concerned with imple-
mentation of new genetic knowledge in health care practice.

Collaboration within WHO is needed to define the potential contribution 
of genetic approaches and facilitate their integration into individual WHO 
programmes. This will assist cross-linking between programmes, and 
support a coordinated research agenda.

4.2.2 Research that can be promoted by WHO

Research directions that can be promoted by WHO include:



240

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

 ■ development of medical record systems to include genetic and family 
history information;

 ■ research projects to assess acceptance and knowledge of personalized 
risk predictions among the public and health care providers;

 ■ development of lower-cost methods for genetic testing;

 ■ investigation of the role of genetic risk factors in targeting drug treat-
ments and development of affordable treatments for people with geneti-
cally determined disorders;

 ■ investigation of gene–environment interactions that bring out pheno-
types of NCDs.
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5. Conclusion

The benefits of recent progress in genetic knowledge will not automati-
cally reach populations, because of lack of organized understanding of 
the role of genetic approaches in health care, and lack of an appropriate 
infrastructure for genetic service delivery. Research is needed on how 
to integrate genetic approaches into health systems, particularly into 
primary health care, with emphasis on low- and middle-income coun-
tries. WHO has a crucial role to play in obtaining a comprehensive and 
coordinated overview of the place of genetics within health systems, col-
lecting and systematizing information on the impact of genetic approaches 
worldwide, and facilitating development of web-based instruments for 
policy-makers, educational resources for health professionals, and infor-
mation resources for health professionals, patients and their families. 
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Preface

In 2008 the World Health Assembly, at its sixty-first session, endorsed 
the Action Plan for the Global Strategy for the Prevention and Control of 
Noncommunicable Diseases, of which objective 4 focuses on research. 
To ensure optimal and effective use of scarce resources, it is essential 
that policies and programmes on noncommunicable diseases are based 
on scientific evidence, especially in low- and middle-income countries 
where resources for health are limited and demand is high. The global 
WHO noncommunicable disease research agenda will provide guidance 
to Member States in understanding and identifying key public health 
research needs related to noncommunicable diseases. To this end, the 
WHO Department of Chronic Diseases and Health Promotion has produced 
this series of papers on research priorities in specific health areas, with 
a particular focus on low- and middle-income countries.
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Abstract

Noncommunicable diseases, mainly cardiovascular diseases, stroke, 
cancer, chronic respiratory diseases and diabetes, cause more than half 
of all deaths globally. Approximately 80% of those occur in low- and 
middle-income countries, presenting a great challenge to global health. 
This paper aims to identify research priorities for promoting the trans-
lation of research results into policy and practice in order to advance 
the agenda for prevention and control of noncommunicable diseases in 
low- and middle-income countries. The paper recognizes that multilevel 
approaches targeting different stakeholders (citizens, patients, health 
care professionals, managers and policy-makers) will be required to 
achieve this. The paper has three main sections: first, what are success-
ful examples of research interventions? Second, what are the gaps and 
unresolved issues? And third, what are the research priorities that need 
to be addressed? The paper concludes that successful interventions are 
facilitated by high-quality research, appropriate communication strate-
gies and enabling environments. However, there is a dearth of research 
focusing on noncommunicable diseases in low- and middle-income coun-
tries. Interdisciplinary, credible and authoritative research that is tailored 
to specific national settings or contexts is of paramount importance in 
order to reduce the burden of chronic noncommunicable diseases.
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1. Introduction

Noncommunicable diseases (NCDs), mainly cardiovascular diseases, 
stroke, cancer, chronic respiratory diseases and diabetes, cause more than 
half of all deaths globally. Approximately 80% of those occur in low- and 
middle-income countries, for which NCDs present a great challenge. In 
parallel with “economic transition”, many low- and middle-income coun-
tries are facing “nutrition transition” and “epidemiological transition”. 
Increased levels of income and living standards enable people to choose 
lifestyles that imply both modernity and wealth but are not necessarily 
healthy. Cars are preferred rather than bicycles, high-sugar and high-fat 
diets and the sales of processed food are increasing, and the consumption 
of alcohol and tobacco are on the rise. Fat products have become cheaper 
at the same time that fruit is becoming more expensive. Globally, 90–95% 
of people with diabetes have type 2 diabetes, which is related to lifestyle 
(1, 2). Approximately 25% of the Chinese population is considered to be 
overweight or obese (3). Around one third of the world’s population aged 
15 and over smokes, and 84% of those live in low- and middle-income 
countries (4). Still, NCDs are not yet a top priority on the global political 
agenda. This paper aims at identifying research priorities for feeding 
research results into policy and practice in order to advance the agenda 
for prevention and control of NCDs in low- and middle-income countries. 
The paper has three main sections: first, what are successful examples of 
research interventions? Second, what are the gaps and unresolved issues? 
And third, what are the research priorities that need to be addressed? 
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2. Successful examples of the use 
of research evidence in policy 
and practice 

NCD covers a wide range of different conditions and consequently inter-
ventions vary accordingly. The success of the interventions depends on 
numerous factors, which can be both enabling and hindering. Different 
approaches are needed for different stakeholder audiences. 

2.1 Interventions targeting policy-makers and managers
The evidence base about supporting research use by policy-makers is 
relatively weak and consists mainly of studies that are observational or 
simulated. Studies from low- and middle-income countries show that 
research has the highest impact when it is of high quality and based on 
good empirical data and simple analysis. A facilitating factor for produc-
ing high-quality research is long-term collaboration with an interna-
tional research institute. Success is assisted by personal contact between 
researchers and policy-makers during the research and synthesis of evi-
dence to produce research briefs focused on the needs of decision-makers. 
Research should be timely and balance immediate with long-term issues to 
increase its usefulness to policy-makers. Cross-country comparisons are 
viewed as particularly useful, and it is a plus if the research is perceived as 
independent. Preferably the interventions should have multiple outcomes 
(for example target both barriers and facilitators, or operate at different 
levels in society). Research should be carried out with the appropriate 
collaborators, so that the research can be used to build consensus for 
change among stakeholders (5–10). Also, those presenting the research 
must carry authority in order to make an impact. If research findings 
are presented by, for example, an organization such as the World Health 
Organization (WHO), or in journals such as The Lancet, the New England 
Journal of Medicine or Science, they tend to be trusted (11–13). 

In other words, there are a number of issues beyond the actual research 
that affect research utilization – many of them relating to context. Conse-
quently, the reason why specific research interventions work and others 
do not must be investigated in each specific case, even if some general 
characteristics for successful research utilization can be identified, as 
outlined above. An area where interventions have had an impact resulting 
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in new policies as well as changed practices is tobacco use. The WHO 
Framework Convention on Tobacco Control has improved the visibility 
of tobacco use as the world’s leading cause of preventable morbidity 
and mortality, in recognition of which an increasing number of govern-
ments are taking strong action against smoking (2). Another example is 
human immunodeficiency virus (HIV) (and its manifestation as acquired 
immunodeficiency syndrome or AIDS), a case in point of how a disease, 
after some 20 years, managed to get to the top of the political agenda, 
receiving an unprecedented amount of funding and concomitant action, 
resulting in a decline in new infections. A study from Cambodia concluded 
that some patients even wished they had HIV/AIDS rather than diabetes 
because of all the health care resources in the field of HIV/AIDS compared 
to diabetes (14). Although a communicable disease, the chronic nature 
of HIV requires resources that overlap with several NCDs. There are les-
sons here for similar strategies in terms of getting NCDs prioritized, and 
how to mobilize resources needed for their prevention and control (2). In 
other areas, the translation of research into practice has been successful 
in some countries but not in others. Examples of success are the ban of 
trans fats in Denmark, salt reduction in the United Kingdom and diabetes 
prevention in Finland. 

There are a growing number of knowledge translation and implementa-
tion science groups, networks and resources around the world1, including 
the Evidence-Informed Policy Network (EVIPNet) launched by WHO (7) and 
sources such as the Cochrane Library, which contains systematic reviews 
of health system research (15). Young (16) proposes think tanks that can 
deliver timely and credible research and advice in the right format, and 
regional networks and supranational organizations that can enhance 
policy leverage of national and local civil society organizations, as two 
institutional models that would be especially effective. 

2.2 Interventions targeting health care professionals
Graham and colleagues undertook a critical review of 31 planned change 
models from diverse disciplinary settings and proposed the knowledge 
to action loop (Figure 1) (17, 18). The central knowledge creation funnel 
represents knowledge generation (primary studies), synthesis (systematic 
reviews) and development of knowledge tools (clinical practice guidelines, 
decision aids, policy briefs). They note that “as knowledge moves through 
the funnel, it becomes more distilled and refined and presumably more 

1. A partial list is maintained in Knowledge Translation+ (KT+):  
http://plus.mcmaster.ca/KT.
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useful to stakeholders”. The action parts of the cycle are based on planned 
action theories that focus on deliberate engineering change in health care 
systems and groups (though many interventions targeted at policy-makers 
may focus also on facilitating their access to research on short timelines, 
not just on efforts to bring knowledge to their attention and to support 
action based on this knowledge). Included are the processes needed to 
implement knowledge in health care settings, namely problem identifica-
tion; assessment of the determinants of knowledge translation; selecting, 
tailoring, implementing and evaluating knowledge translation interven-
tions; and determining strategies for ensuring sustained knowledge use.

Barriers to change can exist at different levels of the health care system 
and include structural barriers (for example lack of resources, financial 
disincentives); organizational barriers (for example inappropriate skill 
mix, lack of facilities or equipment); peer group barriers (for example local 
standards of care not in line with desired practice); professional–patient 
interaction barriers (for example communication and information process-
ing issues); and competing priorities (19, 20). There are diverse methods 
to identify barriers, but currently it is unclear which is the optimal way to 
accurately identify barriers to change, which may vary for given resources 
across settings and for different guidelines.

Selection of potential interventions to produce change should be based 
upon the consideration of barriers, mechanisms of action of potential 
interventions (what interventions are likely to overcome observed bar-
riers), potential contextual effect modifiers, resources needed to deliver 
dissemination and implementation strategies, and logistical issues. 
Involvement of the target group in the choice of interventions, based on 
detailed analysis of barriers to implementing the guideline in practice, 
could increase the acceptance and effectiveness of strategies (21). 

There is a substantial evidence base on interventions to improve the use 
of evidence by health care professionals, summarized by the Cochrane 
Effective Practice and Organisation of Care Group (Annex A) (22). Overall 
the results demonstrate that most interventions are effective under certain 
circumstances, associated with modest but important effects. While there 
is a substantial evidence base supporting the effectiveness of some inter-
ventions (for example audit and feedback, educational outreach), there is 
much less available evidence about other interventions (for example the 
role of opinion leaders); accordingly, inferences are limited. The resources 
required to deliver these interventions range from relatively inexpensive 
(such as educational materials) to relatively expensive (such as educational 
outreach). However, given the costs of health care, even relatively small 
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effects of relatively expensive interventions may still be cost effective 
(23). Finally, the practical steps in the delivery of interventions are often 
poorly identified in the available studies.

Figure 1 Knowledge to action loop
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2.3 Interventions targeting patients and citizens
The Cochrane Consumers and Communication Review Group supports 
systematic reviews of the effects of interventions (particularly those that 
focus on information and communication) that affect consumers’ interac-
tions with health care professionals, health care services and health care 
researchers. Effective interventions include patient decision aids (24) and 
interactive health risk communication (25). 



255

Promoting use of Research Findings in Policy and Practice for Prevention and Control  
of Noncommunicable Diseases in low- and middle-income countries

3. Research gaps and unresolved 
issues

There is a substantial body of literature about research utilization in 
practice and (to a lesser extent) policy settings. However, the research is 
primarily based on studies in countries of the Organisation for Economic 
Co-operation and Development (OECD). Hence, there is a research gap 
about how best to translate research findings into policy and practice in 
low- and middle-income countries. This gap is problematic as in many of 
those countries there are systematic constraints to research in terms of 
financial, human and institutional capacity, and of research supply (13, 
26). In addition, in most low- and middle-income countries, NCD is an 
unprioritized area compared to infectious diseases (2). Even if there is 
a growing focus on how to implement research into policy and practice, 
expressed in, for example, EVIPNet, there is still a need to better under-
stand the complexity of research utilization and why “no-do gaps” and 
implementation failures occur. 

Another neglected area of research utilization concerns political realities 
that may hinder research uptake. Health policy can be highly political, 
reflecting power relations between various stakeholders (27–30). This 
may be particularly true in the field of NCD, where many diseases are 
lifestyle related and require measures that may impinge on both personal 
choices and business opportunities. Consequently, policy changes as well 
as changes in practice will meet resistance. Not surprisingly, obesity, 
diet and physical inactivity have not yielded the same attention as, for 
example, tobacco use, the harmful effects of which today are largely 
uncontested (2). The political context must thus be acknowledged, both 
in terms of opportunities to influence policy processes and in terms of 
how research evidence may be used for political purposes. Therefore, in 
highly politicized policy environments, independent and credible research 
and policy decisions become particularly important. 

The way we understand how research findings feed into policy and prac-
tice is decisive for the development of successful interventions. Many view 
research utilization as a linear process where the credibility and relevance of 
research, and how the message is packaged and communicated, are central 
(31, 32). However, in reality research utilization is better characterized as an 
incremental process whereby negotiations and power struggles are central. 
The research utilization process can be understood as the interaction of 
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competing interest groups, actors and networks, policy frames and dis-
courses. Accordingly, policy change is determined by how facts within 
specific networks are understood, and research can be viewed as specific 
forms of knowledge that are carried forward by particular people and insti-
tutions (33). Policy diffusion and knowledge translation are dependent both 
on those transferring and those adopting the new policy or research findings, 
and to what degree “the system” is ready for the new policy or idea (9, 16, 
31, 33–35). One factor in the prioritization of tobacco and HIV/AIDS could 
simply be that there was a window of opportunity to act due to available 
solutions and political support (36). Appropriate conceptual frameworks 
must be applied and systematic analysis of the research–policy–practice 
processes are needed in order to enhance our understanding of research 
utilization (or lack thereof) in low- and middle-income country settings. By 
investigating the relationship between research evidence and the develop-
ment of policies in different settings, including the values placed on research 
and the conditions under which policy-makers will demand (certain kinds 
of) research, the process can be better understood and subsequently the 
evidence–policy–practice linkages can be strengthened. It is important to 
recognize that research is needed to promote utilization of evidence in 
the health care practice domain as well as in the policy domain. Research 
priorities (and methods) required to address these two domains may be 
different from each other. 

There are also some unresolved issues to consider. The lack of common 
definitions, and to some extent understanding, of the various diseases 
within the field of NCD obstructs development of a unified strategy to 
elevate NCD in the global health agenda. Furthermore, in most low- and 
middle-income countries the health care systems are not equipped to deal 
with the increased burden of NCD, and there is an urgent need to reorient 
and train health personnel. The cost of control must be acknowledged, 
not least because of the increase in ageing populations and the growing 
need for social protection. Already chronic diseases are a major cause of 
poverty, and it is crucial to think about disease management programmes 
in order to get cheap and effective care in low- and middle-income coun-
tries. Another issue that needs attention is mental illness, and how mental 
illness fits into the agenda of NCD prevention and control. 
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4. Research priorities

In a recent article in Nature a number of challenges in chronic NCDs 
were identified and translated into six goals and 20 policy and research 
priorities using the Delphi method (37). The goals were to raise public 
awareness; to enhance economic, legal and environmental policies; to 
modify risk factors; to engage business and community; to mitigate health 
impacts of poverty and urbanization; and to reorient health systems. The 
scope of the research needed to address the goals was thus rather broad 
(37), covering issues such as research on:

 ■ identifying the current best sources for organizing, summarizing and 
disseminating research on knowledge translation and implementation;

 ■ how to engage governments in partnership for disease prevention; 

 ■ how to bridge different government departments (for example transport, 
civic planning, health, education and environment);

 ■ identifying the reasons for low societal awareness and advocacy for 
NCD;

 ■ how domestic expenditures affect lifestyle choices;

 ■ marketing strategies and food industries;

 ■ effective public–private partnerships that support health;

 ■ health risks related to poverty and the effects of economic development;

 ■ the role of city planning and infrastructure;

 ■ how to integrate health system management of communicable and 
noncommunicable diseases;

 ■ how to develop culturally specific and nationally appropriate resources 
for training of health care workers.

Other methods can be used for priority setting; for instance, the Disease 
Control Priorities Project used cost-effectiveness analysis to identify an 
agenda for action (38, 39). 

An important message is the need for a comprehensive research strat-
egy to meet the challenges of NCD, which covers much more than health 
system research and health service research. Perspectives from technol-
ogy, policy analysis, social science (including political science) and health 
economics are necessary in order to tackle all the challenges. Moreover, 
the research strategy should address how research is used in practice 
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for different stakeholders and target groups, for example policy-makers, 
the scientific community, the general public and media, practitioners, 
patients (including research participants), funding agencies, partnerships 
and advocacy groups (40–45). Researchers must move beyond the health 
care field and medical journals and learn how to develop dissemination 
plans and to prepare concise and appropriate research reports or briefs to 
those concerned. Measures to facilitate research must also take contextual 
factors such as research capacity and policy environment into account. 
Low- and middle-income countries should not be treated as a homoge-
neous group, and consequently more research on contextual factors in 
relation to knowledge translation and research utilization is needed in 
order to inform measures to facilitate research use. It is essential to be 
sensitive to the diversity of health systems – and diseases – as well as 
different national, socioeconomic and political contexts. Such research 
would be beneficial for countries all over the world.

In order to achieve these goals, research capacity must be strengthened 
in the respective country, or region, in order to be taken seriously by 
policy-makers, practitioners and others. Capacity includes everything 
from how to develop grant proposals and their peer review to skills of the 
research team, research data accrual, manuscript preparation, scientific 
journal review and communication of research results. It is crucial to 
meet good standards in order for research to have an impact and be 
viewed as credible and authoritative by those who are going to use it. 
Accordingly, appropriate research infrastructure must be available. When 
designing measures to facilitate research use it is also crucial to know 
how valued research is by policy-makers, and if there is any political 
support for research intervention. One should also be aware of areas that 
should be prioritized, and whether there are local researchers who are 
willing to conduct policy-relevant research. Further issues to consider 
are what kind of institutions can be created or supported to facilitate 
local or regional research capacity, and what kind of local, national and 
international interests might hinder the uptake of research findings (for 
example political barriers such as contradictory policies or conflicting 
interests). Another issue concerns whether the public or target population 
accepts the intervention (given the roles played by such factors as social 
norms, culture, education and resources) (12).

Research priorities can thus be summarized as follows:

 ■ to study contextual factors in relation to knowledge translation and 
research utilization to inform measures to facilitate research use, 
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including policy diffusion and readiness of (health) systems to accept 
and implement policies and programmes; 

 ■ to study the interactions of competing interests groups, actors networks, 
and policy frames and their impact on utilization of evidence;

 ■ to investigate the relationship between different sectors in society in 
dealing with NCDs;

 ■ to investigate how lifestyle measures and policies affect personal 
choices, business opportunities and societal organization and how 
they in turn impact action; 

 ■ to evaluate strategies to improve the use of research evidence and 
appropriateness of care in health care settings;

 ■ to develop cost-effective approaches for translation of evidence-based 
health promotion interventions;

 ■ to develop conceptual frameworks and analyses of research–policy–
practice processes to better understand research utilization (or lack 
thereof);

 ■ to investigate how links between research institutions and public health 
agencies can contribute to NCD prevention and control;

 ■ to better understand the political realities and power relations between 
various stakeholders that may hinder research uptake. 
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5. Conclusion

This paper identifies priorities to enhance the utilization of research in 
the field of NCD in low- and middle-income countries. It can be concluded 
that research about successful research interventions exists, but there is 
a lack of studies from low- and middle-income countries. Moreover, mul-
tidisciplinary studies that include contextual factors related to research 
utilization – be they political, social, economic or cultural factors – are 
needed, as NCDs require multisectoral interventions. There is also a need 
for a clearer statement of the problem, which is related to the definition 
of NCDs, together with an articulated overall strategy. People need to 
be trained, health care systems reoriented and regional collaboration 
strengthened. Moreover, people must be convinced that they can trust 
the policies and messages that are communicated. Credible, independent, 
authoritative research that is tailored to national settings or societal 
contexts is therefore of paramount importance. There must be space for 
local innovation, different strategies for different diseases and strategic 
partnerships. Court and Maxwell (34) give six pieces of advice to research-
ers who want to influence policy: “They need to be committed to policy. 
They need to address policy agendas directly. They need to move beyond 
the project level, to address high-level policy. Research should be compara-
tive, drawing on lessons in more than one country. Good communication 
is vital. Reports need to be short.”
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2.1 First meeting 
Geneva, World Health Organization 
25–26 August 2008 
Meeting Report

Monday, 25 August 2008

Opening session
Dr Ala Alwan, Assistant Director-General, Noncommunicable Diseases 
and Mental Health, WHO, welcomed participants and presented the objec-
tives of the meeting.

The meeting addressed objective 4 of the WHO NCD Action Plan: to 
promote research in noncommunicable disease (NCD) prevention and 
control. It is the first step in a series of activities to develop a prioritized 
global research agenda. Member States need to focus on research pri-
orities relevant to prevention as well as strengthening and evaluating 
national NCD prevention and control programmes that concentrate on: 
(i) determinants; (ii) policy development; (iii) evidence and effectiveness 
of interventions; (iv) social and economic impact; and (v) reorienting and 
strengthening health systems to promote NCD control.

A particular aim is to review and exchange knowledge, with specific 
emphasis on low- and middle-income countries (LMICs), taking into 
account existing initiatives and work already done. The focus is on car-
diovascular diseases (CVDs), cancer, chronic respiratory diseases (CRDs) 
and diabetes.

Another aim is to exchange views and experience on capacity building 
and knowledge transfer to LMICs. We hope to promote collaboration that 
will build on this meeting and support existing activities in the future. 
This initiative is organized by the Noncommunicable Diseases and Mental 
Disease cluster of WHO in coordination with the Information, Evidence 
and Research cluster.

Dr Tim Evans, Assistant Director-General, Information, Evidence and 
Research, WHO, provided opening remarks. WHO has recognized the 
challenge of NCDs for many years. Although the response has not yet been 
adequate, the NCD Research Agenda is now reaching the point where we 
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can respond to the challenge. We recognize we need more understanding, 
but research also needs to facilitate making the case for NCD control. 
With the growing burden of NCDs in all countries, we need to ensure we 
apply what we know, while minimizing harm – this requires a research 
strategy, and this meeting’s agenda is part of that strategy. A ministerial 
forum on health research in November 2008 in Bamako, Mali, will help 
to take the agenda forward.

WHO initiatives
Dr Ala Alwan presented a brief overview of the Global Strategy for the 
Prevention and Control of Noncommunicable Diseases and the Imple-
mentation Plan.

In 2005, there were 58.2 million deaths worldwide, with 58% caused 
by NCDs. Tobacco use, unhealthy diet, physical inactivity and alcohol 
use were the major causes. An overall 17% increase in NCD mortality is 
estimated to occur over the next 10-year period; the greatest increase 
will be seen in LMICs, particularly in Africa. Despite the enormity of the 
problem, the response of the international community has been weak. 
NCD prevention does not feature as part of the global development agenda 
and development assistance programmes do not currently recognize NCDs 
as priorities. 

WHO adopted the Global Strategy for Prevention and Control of NCDs in 
2000, with three major components: surveillance; prevention; and man-
agement. The strategy aims to reduce exposure to NCD risk factors and 
strengthen health systems with a special focus on primary health care. 
The Implementation Plan of the Global Strategy for 2008–2013, adopted 
by the World Health Assembly in 2008, has six major objectives designed 
to scale up prevention and control of NCDs, of which research is objective 
4. WHO intends to support international activities, establish networks 
and facilitate research collaboration. 

So far, resources are not fully available for NCD prevention and control, 
but WHO is working with others to ensure that partnerships will facilitate 
resource mobilization. We need to focus on what can be done now, in col-
laboration with Member States. There is a need to ensure that research 
on NCDs is integrated within strengthened health systems. 

Dr Tim Evans outlined the WHO Research Strategy. In 2007, the World 
Health Assembly gave a mandate to WHO to present a research strategy. 
Since May 2007, a participatory process with significant consultation 
has occurred to inform the Bamako meeting in November 2008. There is 



general agreement that WHO should: (i) identify and advocate research needs; 
(ii) focus its unique position to convene and facilitate research; (iii) address 
what may be lost in translation; and (iv) commission secondary research when 
necessary.

Over a biennium, WHO spends about US$ 200 million on research. While this 
is spread over many areas, most of it is used for the policy and advocacy area 
and for health systems, with little on basic science research. WHO is trying to 
develop a research framework across WHO. We need to measure the problem, 
understand it, develop solutions, translate and deliver the solution, and then 
evaluate the effectiveness of the solution.

There is a need for improved NCD surveillance. We need to better understand 
the determinants of NCDs and co-morbidities, and the means for dealing with 
them. 

Recognition of the NCD research agenda within the development agenda is 
essential.

Often disease strategies have similar needs, for example, HIV/AIDS and NCDs 
have many similarities in the means to achieve their objectives. Both have needs 
for metrics to strengthen health systems.

Most health systems require patients to pay, thus leading to impoverishment, 
especially in the case of NCDs. Access to care is often very difficult. Even in 
high-income countries, life expectancy is decreasing in some groups because of 
the adverse effects of NCD risk factors. We need to support comprehensiveness, 
equity of provision and removal of financial barriers on health care everywhere.

Session theme: Research priorities in cross-cutting areas 

Chair: Elizabeth Nabel, Director, National Heart, Lung and Blood Institute, 
National Institutes of Health (NIH)

Dr Tikki Pang presented priority-setting methodologies. In the past, priority 
setting has been driven by expert opinion and autonomy and dominated by 
burden of disease measures. There is more recent awareness of the importance 
of health systems context. Scientific input is necessary, but not sufficient. WHO 
has developed a combined approach matrix, with a public health dimension, 
incorporating cost effectiveness. Different diseases may need different priori-
ties. Policy-makers and funders may have to provide input. Different research 
options should be evaluated. There are different priority-setting methodologies. 
Principles include legitimacy, fairness, leadership and communication.
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Dr Somnath Chatterji provided an outline on tracking the NCD burden. 
WHO burden of disease framework integrates all available information, 
incorporating disability-adjusted life years (DALYs). Population ageing 
and epidemiologic transition is driving the increase in NCDs, for example, 
in China and India. In South Asia, high blood pressure and suboptimal 
glucose control are the major risk factors. WHO is tracking transitions in 
LMICs by establishing centres in many countries. Longitudinal cohorts, in 
six countries so far, are evaluating health status and their determinants, 
including behaviours, and will be followed for the next six years. Global 
reports on trends in NCDs will be released every few years.

Dr Shah Ebrahim spoke about the cost effectiveness of NCD interven-
tions. Health care should be distributed fairly, and since there will not be 
sufficient resources for everything, getting value for money is important, 
with opportunity costs also being considered. There are many interven-
tions that are better and cheaper, however, the controversy surrounds 
those that do only a little better, but also at substantial costs. Population-
wide strategies are often more cost effective than a high-risk individual 
approach. Unfortunately, potential effectiveness is often diluted by poor 
coverage, failure of dissemination for medications, failure of adherence, 
etc. While a population-wide approach could prevent the epidemic, there 
is often a delay in achieving the benefits sought; although there has to 
be consideration of immediate needs for patients, we have to ensure that 
the best therapies are applied.

Dr Shanthi Mendis highlighted research issues for reorientation of 
primary health care for NCD prevention and control. While cost-effective 
interventions are available, the challenge is to deliver them equitably, 
within health systems. Primary health care can ensure patient-oriented 
care best suited for the long-term needs of NCDs. However, there are many 
barriers related to governance, health-care financing, service delivery 
systems, health-care workforce and community engagement. Donors need 
to give priority to research needs that are relevant to integration of NCDs 
into a primary health care-based health system. There is a commonality 
with HIV/AIDS and other chronic diseases in the needs for delivery of 
interventions. Service delivery models have to be developed in conjunction 
with practitioners and the community. In many countries, in order to scale 
up primary level care there is a need to increase the amount available 
for health care. Gaps have to be identified, and methods to close the gaps 
should be evaluated through research. Non-physician health-care provid-
ers may have to be trained, and provided with simple aids for diagnosis, 
in low-resource settings.
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Dr Srinath Reddy gave a presentation on tobacco and NCDs. The WHO 
Framework Convention on Tobacco Control is the major strategy that is 
advancing tobacco control globally. Major reductions in tobacco-associated 
NCDs over the next 40 years would only be possible with a reduction in 
current smokers. Yet even with major achievements in cessation, the age-
ing population would increase the numbers of smokers, and subsequently 
the burden of disease. Many aspects of tobacco control need further 
evaluation through research, especially in LMICs. Government actions 
are essential to avoid conflicts between health policies and agriculture 
and taxation policies. Legislation on smoking in public places is one of 
the most effective policies, but in those countries where it has been most 
successful it was based on community involvement and understanding. 
Research on ways to increase this understanding is highly desirable. 
Primary health-care approaches to cessation, as well as uptake among 
the young, need support. Integration of tobacco control into health profes-
sional education is important.

Dr Philip James spoke about the research gaps in nutrition, physi-
cal activity and NCDs. There are many deficiencies in our knowledge. 
For example, we know little about consumption of trans fats; in public 
health terms, we are at the beginning of a new agenda. We do not know 
whether we should increase consumption of fish, or ensure that their 
types of fats are consumed in other foods. For saturated fat, our initial 
targets in high-income countries were too low. The obesity epidemic is 
inevitable unless policies to substantially reduce intakes from fat and 
sugar are introduced, which requires resisting industrial pressure to 
introduce Western-type food patterns that are now also affecting the 
young. This is linked to a “programming effect”; when being overweight 
in the young leads to changes that persist into adulthood and which will 
further increase NCDs in the future. The criteria of the past are now 
recognized to be inappropriate. Changes need to be introduced across 
the food chain, which requires governments being convinced, meaning 
we need to link with economic analyses in undertaking research to find 
ways to influence public policies.

Dr Elio Riboli continued with the nutrition agenda, focusing on obesity 
and physical activity, alcohol, plant foods, and balance between plant 
and animal foods in the diet. Large cohort studies show that the effect of 
obesity has been underestimated in terms of risk of death. In women as 
well as men, abdominal obesity is critical and research on determinants 
of abdominal obesity is essential in many countries. Major increases in 
obesity are occurring in high-income countries. Avoiding obesity and 
being physically active are independently good efforts. Plant foods have 
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never been shown to be bad for health. Evidence that red and processed 
meat increases the risk of colorectal cancer is strong.

We do not know enough about the relationship between physical activ-
ity and obesity. They go together, yet often the evidence is not available; 
studies are conducted on energy intake, rarely on energy utilization. In 
LMICs, there may be an opportunity to pursue this, recognizing that 
governments have tended to plan towns in ways that reduce physical 
activity, and that industrialization has resulted in large cities in LMICs 
where the opportunity for physical activity tends to be reduced.

Session theme: Research priorities for specific diseases 

Chair: Dr Abdallah Daar, University of Toronto

Dr David Wood outlined the research priorities in primary and secondary 
prevention of CVDs. For secondary prevention the evidence base is good, 
we know that secondary prevention interventions can improve health 
outcomes. However, often there is a considerable gap between what is 
achievable and what is achieved. In LMICs, there should be studies of how 
the most cost-effective programmes can be applied; research is necessary 
in the different settings as to which would be most cost effective in the 
local context.

In primary prevention, total risk assessment and management is the 
optimal approach. For LMICs, data are required on total CVD risk and its 
component parts and evaluation of the most cost-effective programmes. 
There are now generic preparations available for all of the effective CVD 
drugs, thus making it possible to evaluate most efficacious combinations.

Dr Paolo Boffetta and Dr R Sankaranarayanan discussed research 
priorities in cancer: prevention; early detection and screening; treatment; 
and palliative care. There are cancer registries in many countries that 
enable estimates of the cancer burden to be made worldwide. About 60% 
of cancer deaths occur in LMICs because many of the common cancers 
have poor survival. Cancer registries do not have to be countrywide, rather 
sentinel registries can provide data that would permit priority setting.

There are six major causes of cancer: tobacco; chronic infections; nutri-
tion (including physical inactivity and alcohol); hormonal and reproduc-
tive factors; ionizing and solar radiation; and occupational exposures. 
There is evidence from some high-income countries on the benefits from 
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controlling most of these factors. We do not need to re-establish their 
effects in LMICs, but instead to evaluate means to control them.

For cancer detection, screening is effective for breast, cervix and 
colorectal cancer, while early detection (early diagnosis) will benefit cervix 
and probably breast cancer, where low-level resource interventions need 
to be evaluated. We have to be cautious about assuming that screening 
can be applied within the circumstances of LMICs. Cancer treatment 
can bring about improvements in testis, breast, ovary, colorectal and 
Hodgkin lymphoma.

Opportunities for research in LMICs include: cancer registration; 
tobacco and alcohol control measures; vaccinations; early diagnosis and 
screening; cost effectiveness of locally feasible treatment options; health 
services research; capacity building: and improvement in palliative care.

Dr Jean Bousquet presented research issues related to respiratory 
diseases, in particular prevention and management. Asthma and chronic 
obstructive pulmonary disease (COPD) are the major diseases and there is 
a need to establish the extent of these problems in countries worldwide.

Hospitalizations can be reduced by appropriate treatment delivered 
through primary health care, but would require educating health-care 
professionals on respiratory diseases.

Research is needed to model the impact of preventive and treatment 
interventions in order to translate and adapt programmes known to work 
elsewhere, study COPD co-morbidities, and their management and rare 
determinants of CRDs. 

Dr Jaako Tuomilehto and Dr Jean-Claude Mbanya outlined the 
research issues related to the three basic types of diabetes – type 1, type 
2, and gestational diabetes mellitus in pregnancy that tends to normalize 
after pregnancy. An increase of about 72% in diabetes is anticipated by 
2025, especially in LMICs. In Finland, for example, 20% of the population 
will have type 2 diabetes by age 75, with a further 20% undiagnosed and 
asymptomatic. In some countries, these proportions may be reached much 
earlier in life. About 70% of the health-care costs in diabetes is due to 
treatment of complications.

Population-based registries need to be established for type 1 and type 
2 diabetes in children in order to study incidence, prognosis and impact 
of interventions. There is a need for more studies of cost-effective inter-
ventions and how well the health system is providing insulin as well as 
the extent of underdiagnosis of type 1 diabetes and its complications.
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Dr Bernadette Modell outlined pragmatic research issues in genetics 
and NCDs. The place of genetic approaches in NCDs is still being estab-
lished. Single gene disorders have limited impact on the population as a 
whole, but there is a large section with polygenic implications that have 
yet to be determined, even in high-income countries.

In many NCDs, family history can be an entry to genetic studies, starting 
with an affected individual. It is then necessary to determine the occur-
rence of many conditions in relatives to decide if evaluation for genetic 
disorders is required.

With increasing migration, there are opportunities to determine varia-
tions in disease occurrence by ethnicity or country of birth (which should 
be on death certificates), which may be related just as much to epigenetic 
factors. Characteristics that cause individual variability in risk of NCDs 
in general can only be identified by genetic tests, though at present more 
research is required. 
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Tuesday, 26 August 2008 

Session theme: Research priorities for NCD prevention and 
control policies and programmes

 Chair: Dr Jeffrey Drazen, Editor-in-Chief, New England Journal of 
Medicine

Group discussions took place during this session addressing the follow-
ing questions:

 ■ What is known to be effective in reducing the NCD burden and 
disparities? 

 ■ What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ What research is needed to track the NCD burden and its social 
determinants? 

 ■ What research is needed to monitor and evaluate effectiveness of NCD 
control actions?

 ■ What new diagnostics, medicines, technologies and vaccines are 
required to improve NCD control? 

 ■ What are the five key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in 
LMICs?

Seven groups discussed the above questions in relation to major NCDs 
and risk factors. Appendix A is a summary of the output that was dis-
cussed in plenary: 

 ■ Group 1. Diet and physical activity 

 ■ Group 2. Tobacco control

 ■ Group 3. CVDs

 ■ Group 4. Diabetes 

 ■ Group 5. Cancer

 ■ Group 6. Respiratory disease 

 ■ Group 7. Genetics and NCDs
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Session theme: Collaboration for strengthening research 
capacity

Co-chairs: Dr Jean Claude Mbanya, Vice-Dean, University of Yaoundé 
and Dr Liu Lisheng, World Hypertension League 

Dr Robert Ridley spoke about strengthening research capacity in LMICs, 
in particular, the tropical disease research experience. There are many 
opportunities where the communicable and NCD communities can inter-
act in strengthening research in LMICs. Capacity building has to be an 
integral part of the research programme. In tropical disease research we 
seek to ensure North and South involvement at the board level. In basic 
training, there is an intraregional focus, with an emphasis on train-
ing people in established institutions. There should be research grants 
direct to developing countries. Nondisease-specific networks have been 
initiated with, for example, support for editors and ethical review. Sup-
port for ministerial meetings is needed. Many agencies give support for 
research, but coordination is also required, which could be achieved 
through networks. The intent over the next 10 years is to ensure that 
disease-endemic countries have a pivotal role, including in research. 
Comprehensive research assessments will be set for countries, focusing 
on institutional and national needs and implementation research being 
developed through institutions for LMICs. This has meant that more than 
50% of funding goes to LMICs.

Dr Elizabeth Nabel presented the role of the NIH in research. There 
are 27 institutes within the NIH, which support research in universities, 
clinical trials groups and public health. The institutes are increasingly 
collaborating together. There is growing interest in global research, espe-
cially in the NCDs. Interested in capacity building, research and train-
ing bilaterally and encouraging partnerships, the NIH provides funds to 
enable scientists to go to the United States for training, with the objective 
to train future health research leaders globally. International training 
is led by the Fogarty International Center, which is expanding training 
in LMICs. Global alliances and public–private partnerships are being 
developed. Integration in surveillance is supported, and there is no sense 
that there is a disconnect between infectious and NCD conditions. The 
need to include ageing research within WHO was noted. An example of 
help to an LMIC has been the collaboration with China for over 20 years.

Dr Stephen Matlin spoke about the Global Forum for Health Research. 
The Forum was created 12 years ago with the single mandate to focus 
more interest on NCD as a disease of the poor. The Forum has been 
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tracking resources for research and development on health, priority set-
ting, and collaborating on the 2008 ministerial meeting in Bamako and 
an initiation on NCD research in LMICs. Research on NCDs is patchy. Since 
1986, there has been a substantial growth of funds expended on research; 
in 2003, nearly equal amounts came from the private and public sectors. 
Of US$ 126 billion from the private sector, nearly all from high-income 
countries, the majority was used for NCD research; whereas about 60% of 
public funding was used for NCDs, again mostly in high-income countries, 
with a considerable amount in the United Kingdom and the United States. 
It is intended that the Bamako meeting will emphasize the non-biological 
determinants of ill health. There are few data on funding for research in 
LMICs, though it has been increasing in Brazil, China and India. Little is 
being contributed from the Arab countries.

Dr C Ijsselmuiden stated that the Council on Health Research for Devel-
opment (COHRED) facilitated research collaboration strengthening. Capac-
ity is the process by which individuals organizations and societies develop 
abilities and is a goal in itself. Capacity building also includes chang-
ing donor attitudes. Local ownership is critical. There is little research/
monitoring on this. Countries vary substantially in the size of population, 
which impacts upon their ability to perform research.

Research requires full engagement with the host country at every 
level. NCD research capacity competes with research capacity in other 
areas including health systems research, Millennium Development Goal 
(MDG)-related research and research on communicable diseases. COHRED 
tries to identify where capacity building has the most impact, develop-
ing comprehensive research system support. As resources are limited 
for research, we have to ensure that countries are not overwhelmed and 
research is pursued in relation to their own priorities.

Dr Richard Smith outlined the work of the Ovations Chronic Disease 
Initiative, a part of the United Health Group, which concentrates on the 
person rather than the disease. It assists in organizing health care, espe-
cially in the United States (but increasingly with the United Kingdom 
National Health Service). They are committed to help create sustainable 
centres in LMICs, to raise international consciousness in relation to other 
countries and to develop innovative programmes. The initiative is trying 
to demonstrate that public–private partnerships can work well in helping 
to develop leaders and innovative programmes. Proposals for funding 
were requested, 148 were received and eight are being funded: all are 
clusters, all in partnerships with universities in high-income countries 
and planning a wide range of activities, all capacity building; many with 
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systematic reviews; and others that include developing tools for estimat-
ing risk, programmes with community health workers and studies with 
the polypill.

Dr Stig Pramming reported that the Oxford Health Alliance was estab-
lished four years ago to confront the epidemic of NCDs by communicating 
needs to other stakeholders. The objectives of the Alliance are to gener-
ate new knowledge – and implement what we already know as a result 
of high-level collaboration – and to influence the influencers in setting 
the agenda for NCD research. The Alliance plans to collaborate with 
a number of agencies in high-income countries including the NIH, the 
United Kingdom Medical Research Council and the Canadian Institutes 
of Health Research. 

In the discussion that followed the above presentations the issue of 
competition for available resources was raised, and the need for capacity 
building and ensuring lack of competition was re-emphasized.

Session theme: Strengthening capacity for NCD research 
with a special focus on LMICs

Chair: Dr Richard Horton, Editor-in-Chief, The Lancet 

Group discussions took place during this session on the following:

 ■  role of WHO collaborating centres and donor agencies;

 ■ role of nongovernmental organizations (NGOs) and public–private 
collaboration; 

 ■ role of national centres of excellence, public health institutes and twin-
ning programmes of research institutions;

 ■ role of multicentre collaborative studies;

 ■ NCD research networks;

 ■ dissemination and translation of research findings into policies and 
programmes;

 ■ capacity building priorities for research in LMICs.

Appendix B is a summary of the output of the group discussions. 

Dr Richard Horton in his final wrap-up summarized the deliberations 
of the meeting based on the framework laid out in the WHO research 
strategy. The strategy is relevant because it has been devised by and is 
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owned by countries. This is thus the research strategy that countries 
want, which has five parts and is described below.

The first part is organization. This involves the strengthening of the 
research culture across WHO and its Members States. It is the foundation 
of the research strategy and an essential component of the other four 
parts, defining the interaction and role among players, actors and sectors 
and with partners in the activities for achieving each goal.

The second part is priorities. Here there is much agreement. However, 
there is a need to look again at several definitions: asthma, type 2 dia-
betes, even the meaning of chronic disease. Surveillance is needed for 
strengthening our understanding of the burden of disease. Descriptive 
research can be extremely informative, e.g. documented success and 
failures, economic analyses, measures of well-being. Evaluative research 
is critical, yet this area is highly contested. There is a need for more 
implementation research, more studies of programmes, models of care, 
and behaviour. Randomized controlled trials are necessary since they 
provide the most valid and reliable evidence for action. However, trials 
do not preclude other, more qualitative methods. 

The third part of the WHO research strategy concerns capacity. The 
constraints in human resources for research systems have been recog-
nized. There is a need to critically review research collaborations between 
high-income countries and LMICs, which sometimes amount to little more 
than exploitation of participants and theft of data, leaving no discernable 
benefit to the communities in which the research took place. 

The fourth element in the WHO framework is standards. Research has a 
role to play in determining and enforcing standards. Independent evalu-
ations of health systems reforms, such as those that took place in Mexico 
in 2000–2006, show that technical evidence is not enough to improve 
health. Evidence has to be socially acceptable. Furthermore, garnering 
acceptability demands community and civil society engagement. Thus we 
need to hear more from civil society in devising an NCD research agenda. 

A fifth component of the WHO strategy is translation. There is a danger 
of making translation sound too easy; for example, “Research for health” 
is the slogan for the Bamako meeting. The social science literature is full 
of work showing that translation is not only a technical task – packaging 
and delivering a set of interventions, but is also about understanding local 
values and customs, content and judgements. Thus, research is needed 
about how research informs our understanding of health and illness, 
and the lives of people living in communities. There is a need to question 
the way the products of academic study are transmitted. Journals can 
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sometimes be graveyards and ghettos for good ideas. Research published 
in journals often does not reach policy-makers. 

There is a need to think about NCDs more broadly – as a missing dimen-
sion of the MDGs, as a component of primary health care, or as part of a 
revitalized commitment to health equity (as set out by the Commission 
on Social Determinants for Health).

WHO is committed to research. Why? Because the obstacles to achieving 
the health MDGs are proving difficult to tear down. There is a need for new 
ideas, not only for the MDGs, but also for the wider objective of achiev-
ing the highest attainable standards of health beyond the MDGs. WHO 
has unique legitimacy through its intergovernmental role to coordinate, 
convene, advocate and support work to advance health research. WHO 
can be an independent technical bridge between donors and countries. 
Therefore, WHO must work with others – especially academic institutions 
– to evaluate programmes. WHO is the voice of countries, through each 
country and its regional offices. 

We need to investigate how we are going to create a social movement 
for research to improve human health, especially NCDs. There are clues 
to answering this question, but they do not come from the biomedical 
community; they come from political science. To succeed in advancing 
the case for NCDs actor power is needed. Actor power means creating a 
network, or a network of networks, for all of those working in NCDs – the 
Global Forum, COHRED, NIH, Wellcome Trust, Oxford Health Alliance, 
Ovations Chronic Disease Initiative, and others. There needs to be col-
laboration and coherence in the work of the network and root the research 
agenda in a mass civil society mobilization.

Success will depend upon the characteristics of the issue – in the case 
of NCDs, all of the correct ingredients are there for success. The problem 
is severe, but there are inexpensive and effective solutions and credible 
indicators to measure progress. There are the building blocks of actor 
power, ideas, the right political moment and the data to back up claims. 
WHO needs to be supported given its unique political mandate and its 
renewed support for NCDs. WHO has to support NCD research activities 
by redirecting more of its resources into NCDs. More needs to be done 
to support a coordinated global response to what is a pressing human 
health emergency – the epidemic of NCDs.
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Closure of the meeting
In closing the meeting, Dr Ala Alwan agreed that implementing a strategy 
for NCDs is an enormous challenge for all of us. The Global Strategy pro-
vides the appropriate vision and we have a comprehensive and concrete 
implementation plan, but WHO cannot implement this alone. WHO is 
dependent on collaboration with Member States, institutions and individ-
ual researchers. Donors, research agencies and scientists all need to work 
together in a coordinated manner for research on NCD control. Member 
States requested the development of a prioritized research agenda when 
they endorsed the Global Strategy Implementation Plan during the World 
Health Assembly in May 2008; it is our responsibility to push this agenda 
forward. The recommendations made at this meeting for strengthening 
national capacity will receive special attention from WHO and hopefully 
also from development and donor agencies. Dr Alwan highlighted the need 
to focus more in depth on research on equity, physical activity and ageing.

The next step will be a careful evaluation by the NCD cluster of the con-
clusions from this meeting. A draft of a research agenda will be developed 
and shared with the participants, which can be presented at the 2008 
Bamako meeting, and then refined.

Dr Alwan thanked the directors of WHO collaborating centres and all 
of the participants at the meeting.
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Appendix A:  
Summary of group discussions

Session theme: Research priorities for NCD prevention and 
control policies and programmes 

Group 1. Diet and physical activity 

Chair: Dr Tim Gill, Rapporteur Dr Neila Steyn, WHO Secretariat Dr 
Godfrey Xuereb

What diet and physical activity factors have been shown to be most 
effective in reducing the NCD burden and disparities?

 ■ decrease saturated and trans fat intake; 

 ■ reduce salt intake; increase fruit and vegetable intake and fibre; 

 ■ decrease added sugar intake; 

 ■ limit alcohol intake; 

 ■ physical activity at certain levels for optimal health; 

 ■ effects of marketing strategies and advertising.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ better tools to measure physical activity and diet; 

 ■ measurement of energy density;

 ■ better classification of physical activity requirements;

 ■ good intervention models that have worked;

 ■ need data from intervention studies over longer periods;

 ■ paucity of evidence on nutrition in pregnancy and how diet can be 
manipulated.

What focus areas are needed for research to track the NCD burden and its 
social determinants? 

 ■ economic modelling (e.g. salt);

 ■ early interventions in LMICs regarding the equity issue; 
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 ■ behaviour changes using methods from communicable diseases 
interventions;

 ■ effectiveness of regulation and legislation; 

 ■ international standards for food labelling; 

 ■ some specific nutrients relevant to NCDs (e.g. folic acid, B12, vitamin 
A, vitamin D); 

 ■ effects of palm oil;

 ■  mental health and ageing; 

 ■ role of industry; 

 ■ translational research;

 ■ environmental outcomes should be evaluated;

 ■ research on persuading governments and policy-makers to implement 
the interventions;

 ■  need to use economic arguments.

What research is needed to monitor and evaluate effectiveness of NCD 
control actions?

 ■ validate the Global Physical Activity Questionnaire (GPAQ) in countries 
that have not validated it; 

 ■ develop tools to get dietary information in low-income countries; 

 ■ information about the amount of money spent on food, and what people 
spend on NCDs could be used as markers; 

 ■ learn from organizations that have had successful interventions advocacy. 

What are the key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in LMICs?

The population must be fully engaged and research must be monitored, 
therefore, a comprehensive approach is needed; experts could generate 
questions but the countries must evaluate them in terms of whether they 
are applicable to them.
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Group 2. Tobacco control

Chair: Dr Srinath Reddy, Rapporteur Dr Michael Eriksson, WHO 
Secretariat Dr Douglas Bettcher

What is known to be effective in reducing the NCD burden and disparities?

MPOWER:  Monitor tobacco use and prevention policies  
Protect people from tobacco smoke  
Offer help to quit tobacco use  
Warn about the dangers of tobacco  
Enforce bans on tobacco advertising promotion, and spon-
sorship  
Raise taxes on tobacco

Information is largely from high-income countries, but there is evidence 
of impact from a growing number of LMICs. Each of the above components 
is embedded in the Framework Convention on Tobacco Control recom-
mendations for action.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ interdisciplinary research on the political economy of tobacco and 
tobacco control;

 ■ legitimization of research on tobacco; 

 ■ implementation research – the policies that will work; 

 ■ impact of tobacco use and cessation on additional health outcomes 
(e.g. tuberculosis); 

 ■ focus on health professionals. 

Research has to be performed with a clear understanding of the local 
context, with the intention of clinching local evidence.

What research is needed to track the NCD burden and its social 
determinants? 

 ■ incorporate tobacco use into national surveillance systems; 

 ■ policy surveillance;

 ■ focus on priority populations; 

 ■ assessing economic and social impact of tobacco use.
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What research is needed to monitor/evaluate effectiveness of NCD control 
actions?

 ■ role of tobacco industry; 

 ■ broader impact of tobacco control interventions; 

 ■ mobilization of civil society, health system for systematic data collec-
tion and action.

What new diagnostics, medicines, technologies and vaccines are required 
to improve NCD control?

 ■ effective strategies for communicating behaviour change; 

 ■ inexpensive biomarkers; 

 ■ harm reduction; 

 ■ affordable, accessible cessation pharmacotherapies.

What are the five key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in LMICs?

 ■ assessment of local context (readiness, capacity to implement, social 
norms towards tobacco, etc.); 

 ■ integration of tobacco within national surveillance systems; 

 ■ better evidence on the relative effectiveness and cost effectiveness of 
policy and other interventions – in priority populations (e.g. young 
people, women, low socioeconomic status); 

 ■ improving engagement of health professionals and other stakeholders 
and improving performance of health systems; 

 ■ assessing multisectoral impact of tobacco use and tobacco control and 
improving multisectoral action.
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Group 3. CVDs

Chair: Dr Valentin Fuster, Rapporteur Dr Russel Luepker, WHO 
Secretariat, Dr Shanthi Mendis

What is known to be effective in reducing the NCD burden and disparities? 

In high-income countries, integration of family and health systems in 
addressing single risk factors has been shown to be effective. Secondary 
prevention interventions are effective.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings? 

 ■ promote and facilitate the multirisk factor approach;

 ■ consider other diseases as well; 

 ■ simplify risk factor scores;

 ■ evaluate what works in high-income countries in LMICs.

What research is needed to track the NCD burden and its social 
determinants? 

 ■ surveillance is required to know what has been achieved; 

 ■ education is required for those who will conduct surveillance; 

 ■ need to know who is affected, the factors surrounding this, and who 
has a worse prognosis, improving vital statistics and thus death 
certification. 

What research is needed to monitor and evaluate effectiveness of NCD 
control actions?

 ■ high-quality data base is required;

 ■ monitoring should be done locally, with sensitivity and with the 
community;

 ■ primary health care should be the starting step.

What new diagnostics, medicines, technologies and vaccines are required 
to improve NCD control? 

 ■ simple diagnostics; 

 ■ inexpensive medications and technologies.
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What are the five key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in LMICs?

 ■ developing methods of surveillance and monitoring in LMICs;

 ■ developing simple risk scores that are local and useful, and can be 
applied in different settings; 

 ■ means to reduce health disparities; 

 ■ the need to convince leadership to develop policies and laws appropri-
ate to NCD control; 

 ■ determine who will facilitate capacity building; 

 ■ approaches to apply cost-effective interventions in primary care. 

Group 4. Diabetes   

Chair: Dr Martin Silink, Rapporteur Dr V Mohan, WHO Secretariat,  
Dr Gojka Rogic

What is known to be effective in reducing the NCD burden and disparities? 

Primary prevention: type 1 diabetes – there is no evidence on how to 
prevent it; type 2 diabetes – there is compelling evidence that impaired 
glucose tolerance could be prevented by lifestyle modification or medica-
tion. Secondary prevention: improved metabolic control prevents com-
plications in type 1 and type 2 diabetes; “cost-saving” measures include 
lowering HbA1c and blood pressure, screening for high-risk feet and 
pre-pregnancy control of diabetes, screening and treatment of retinopathy 
and micro-albuminuria and use of low-dose aspirin.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ research-level health services and capability; 

 ■ accessibility of medications and services; 

 ■ improving community effectiveness at all levels of the community chain; 

 ■ cost-effective minimum replicable packages for diabetes prevention 
and care; 

 ■ linking to communicable diseases (e.g. tuberculosis, HIV).
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What research is needed to track the NCD burden and its social 
determinants?

 ■ research on the burden due to the numbers of people with diabetes – 
registries, epidemiological studies, sentinel surveillance centres, case-
control studies, etc.;

 ■ upstream determinants of diabetes (e.g. social, poverty, under and 
over nutrition);

 ■ psychosocial factors – cause and effect; 

 ■ health beliefs; 

 ■ co-morbidities.

What research is needed to monitor and evaluate effectiveness of NCD 
control actions?

To set up easily accessible process indicators and outcome measures 
that can be standardized so that data can be compared across different 
countries and settings.

What new diagnostics, medicines, technologies and vaccines are required 
to improve NCD control? 

 ■ simple inexpensive diagnostic tests for diabetes that are heat stable, 
specific, sensitive and do not require too much standardization; 

 ■ non-invasive methods of screening; 

 ■ inexpensive tests to screen for retinopathy, neuropathy and peripheral 
vascular disease; 

 ■ inexpensive footwear for diabetes.

What are the five key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in LMICs?

 ■ determine accurate epidemiology of diabetes worldwide in different 
settings;

 ■ research on socioeconomic determinants and economic burden due 
to diabetes;

 ■ health systems management; 

 ■ intersectoral collaboration; 
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 ■ what are the processes that define health policy decisions by 
policy-makers;

 ■ determinants of overweight and obesity.

Group 5. Cancer   

Chair: F Cavalli, Rapporteur A Miller, WHO Secretariat C Sepulveda,  
A Ulrich

What is known to be effective in reducing the cancer burden and disparities?

 ■ tobacco cessation; 

 ■ nutritional changes to reduce obesity; 

 ■ promotion of physical activity; 

 ■ reduction (cessation) of exposure to known carcinogens, including 
alcohol; 

 ■ promotion of early diagnosis of treatable cancers; 

 ■ basic minimum treatment for early cancers; 

 ■ establish a national cancer control plan.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ causation of common cancers in the relevant country if risk factors 
appear to be different from high-income countries; 

 ■ means to establish a comprehensive vaccination programme; 

 ■ means to reduce migration from LMICs to high-income countries of 
health-care professionals; 

 ■ evaluate resource minimal, affordable, effective treatments.

What research is needed to track the cancer burden and its social 
determinants? 

 ■ means to reduce legal constraints on data collection; 

 ■ methods to improve cancer registration; 

 ■ promote sample surveys of prevalence of social determinants of NCDs.
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What research is needed to monitor and evaluate effectiveness of cancer 
control actions?

 ■ means to ensure better appreciation of needs for cancer control in 
ministries of health; 

 ■ improved information systems; 

 ■ better frameworks for evaluation; 

 ■ better methods to train the trainers, to perform the necessary evalu-
ation and monitoring.

What new diagnostics, medicines, technologies and vaccines are required 
to improve cancer control? 

 ■ research on cost effectiveness of alternative technologies for diagnosis, 
screening and treatment, using appropriate methodologies; 

 ■ evaluate modern data communication (Internet) to improve diagnostic 
ability (e.g. tele-imaging and telepathology, and their use as educational 
tools for local specialists, in a way that increases, not diminishes, skills 
in LMICs).

What are the five key research priorities for establishing/scaling up 
comprehensive national cancer control policies and programmes in LMICs?

 ■ determine prevalence of major risk factors; 

 ■ improvements of health-care systems; 

 ■ identify the local successes (e.g. in downstaging and treatment, and 
apply more widely); 

 ■ means to train health professionals on all aspects of cancer control; 

 ■ means to influence politicians on needs for cancer control.

What are key research gaps in relation to cancer prevention and early 
detection? 

 ■ methods of applying health promotion on cancer in relation to the 
culture of LMICs;

 ■ identification of priority risk factors for cancer prevention in the country 
concerned; 

 ■ identify the determinants of advanced cancer diagnosis, and means to 
downstage common cancers; 
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 ■ evaluate the impact of donor gifts (e.g. mammography machines) on 
local cancer control.

What are key research gaps in relation to cancer treatment, rehabilitation 
and early palliative care?

 ■ means to reduce barriers to access to diagnosis and treatment; 

 ■ cost-effective multimodality therapy for common cancers, including 
surgery;

 ■ palliative role of chemotherapy and radiotherapy; 

 ■ validated models on palliative care; 

 ■ means to reduce barriers to access to palliative care, including lack of 
knowledge and skills in pain management, negative public attitudes, 
economic constraints and regulatory impediments; 

 ■ health services research – benefit from demonstration projects.

   

Group 6. Respiratory disease

Chair: Dr Maurico Barreto, Rapporteur Dr Eric Bateman,  
WHO Secretariat Dr Alvaro Cruz 

What is known to be effective in reducing the NCD burden and disparities? 

 ■ different CRDs with different risk factors; 

 ■ environmental exposure interventions; 

 ■ lifestyle: obesity and asthma, recreational cannabis; 

 ■ primary prevention; 

 ■ secondary prevention.

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

 ■ consensus on universal definition of uncontrolled/severe asthma in 
adults and children; 

 ■ estimate and monitor annually the number of countries with access to 
spirometry, essential drugs for CRDs and adequate care; 
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 ■ develop and validate methodology for estimating prevalence, mortality 
and co-morbidities of severe asthma; 

 ■ implement studies in LMICs to confirm impact of access to inhaled 
corticosteroids (ICS) on mortality and morbidity in children and adults; 

 ■ characterize phenotypes of patients with uncontrolled/severe asthma 
and search for specific risk factors and co-morbidities.

What are the research priorities in relation to prevention and control of 
respiratory diseases? 

 ■ develop models to estimate regional and global attributable fraction of 
risk of CRDs related to tobacco smoke, solid fuel combustion, outdoor 
air pollution and allergens and the potential impact of interventions 
for reducing them; 

 ■ develop risk charts for COPD and test usefulness as a tool to change 
behaviour of health professionals, users of health services and the 
community; 

 ■ develop models to estimate impact of early detection of occupational 
CRDs and interventions to prevent disability due to occupational CRDs; 

 ■ investigate the feasibility, effectiveness and affordability of integrated 
prevention and management strategies for CRDs, CVDs, diabetes and 
other priority diseases in primary health care in selected countries; 

 ■ evaluate benefit of large-scale community education campaigns and 
community participation in the prevention and control of CRDs in dif-
ferent cultural and economic settings; 

 ■ reach consensus on a universal definition of and risk factors for COPD 
exacerbations, and address gaps in knowledge about pathogenesis of 
exacerbations;

 ■ surveys to assess COPD prevalence, risk factors and co-morbidities; 

 ■ develop and validate strategies for management of acute respiratory 
diseases in children in LMICs; 

 ■ birth cohort studies to assess causality and evaluate efficacy of preven-
tive interventions in selected countries.
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Group 7. Genetics and NCDs 

Chair: Dr Bernadette Modell, Rapporteur Dr Robert Giugliani, WHO 
Secretariat Dr Paolo Hartmann 

What is known to be effective in reducing the NCD burden and disparities? 

There is the potential to reduce the toll of birth defects by around 70% 
with:

 ■ folic acid supplementation (neural tube defects); 

 ■ prenatal diagnosis (Down syndrome/congenital malformations); 

 ■ newborn screening (congenital hypothyroidism and others); 

 ■ carrier screening (thalassemia and others); 

 ■ genetic counselling (many conditions).

What research is needed to apply the evidence base for reducing the 
burden and disparities in low-resource settings?

Assess the sensitivity and specificity of risk assessment questionnaires, 
including the family history.

What research is needed to track the NCD burden and its social 
determinants? 

Use of birth defects registries to track the consequences of diabetes epi-
demics; retrospective analyses of family recurrence of NCDs.

What research is needed to monitor and evaluate effectiveness of NCD 
control actions?

 ■ educational materials; 

 ■ validate tools and test sensitivity and specificity of risk assessment 
questionnaires.

What new diagnostics, medicines, technologies and vaccines are required 
to improve NCD control? 

 ■ use the family as a clinical tool; 

 ■ questionnaires for assessment of genetic risks for the most prevalent 
conditions;
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 ■ protocols for guidance about actions after receiving questionnaire 
results; 

 ■ educational material about genetic risks for primary health care teams.

What are the five key research priorities for establishing/scaling up 
comprehensive national NCD control policies and programmes in LMICs?

 ■ recognition that the environmental risks for NCDs are also risks for 
pregnancy and the fetus (e.g. fetal alcohol syndrome, diabetes); 

 ■ test the value of family history as a component of risk assessment for 
chronic disorders; 

 ■ how to translate the surveillance tools already available (e.g. birth 
defects registries) to monitor genetic risks for chronic diseases and 
establish the role of co-morbidity as an indicator of genetic risks (e.g. 
cardiovascular risk, prevalence of neural tube defects); 

 ■ research on migrant populations to assess the genetic component of 
chronic diseases worldwide; 

 ■ identify the best way to provide training for primary health care profes-
sionals about how to screen genetic risks for NCDs.



297

Appendix B:  
Summary of group discussions

Session theme: Strengthening capacity for NCD research 
with a special focus on LMICs

Group A. Role of WHO collaborating centres, donor agencies, NGOs 
and public–private collaboration

Chair Dr Shahryar Sheikh, Rapporteur Dr Fred Paccaud,  
WHO Secretariat Dr Francesco Branco

The need for partners in NCD research is clear. They should have a shared 
vision, core identity, acknowledgement of interdependence, long-term 
commitment and joint investment of resources. Partnerships permit an 
increase in the range of activities, mobilize resources and achieve mutual 
goals.

What could contribute to strengthening NCD research capacity in LMICs?

WHO collaborating centres can stimulate and facilitate conducting 
research and provide expertise and training. They should have a com-
ponent of twinning with an LMIC. They facilitate capacity building. The 
host institution should guarantee long-term commitments and facilitate 
interactions with others in the same institutions. Process of initiating 
centres should be clarified, and there should be improved collaboration 
between them, with increased visibility. Centres should also facilitate 
development of collaborating centres in LMICs. Funding is an issue; the 
host country should be encouraged to supply this.

NGOs are heterogeneous. In general, they have private partnerships 
and are independent of governments. They can help to mobilize support 
for research on NCD control, but they may be inhibited by their link to 
the community they serve. Depending on their support base, they may 
or may not be able to support research. Public–private partnerships may 
have conflicts of interest, but they also may have substantial resources. 
They can facilitate the adoption of proven technology. Donor agencies 
provide important additional resources, but they also may have their 
own agenda that may not be fully compatible with the NCD agenda in 
the country. A good example is the Gates–Bloomberg support for tobacco 
control, but it has proven difficult to extend their support to the whole 
spectrum of NCD research.
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What mechanisms are needed to facilitate their contribution? 

WHO is promoting linkages between centres and establishing networks 
of excellence is being supported.

Group B. Role of national centres of excellence, public health 
institutes and twinning programmes of research institutions

Chair: Dr Roger Glass, Rapporteur Dr Kristina Jonsson,  
WHO Secretariat Dr Gauden Galea

How could the NCD research capacity in LMICs be strengthened? 

 ■ development of national centres of excellence; 

 ■ existing centres should be strengthened; 

 ■ development of public health institutes;

 ■ twinning programmes of research institutions between the North and 
the South. 

Public health institutes around the world are networking with the sup-
port of the Bill & Melinda Gates Foundation. They can be the basis of 
community involvement with primary prevention. Collaborations that 
have started as North–South, have moved to South–South. International 
experiences have helped develop leaders.

What is needed to make this a reality?

 ■ WHO needs to make clearer the problem of the NCD epidemic; 

 ■ financial support – funding is critical; 

 ■ collaborations such as with the Oxford Health Alliance should be 
encouraged; 

 ■ training opportunities exist and should be encouraged; partnerships 
are needed (many examples exist); 

 ■ long-distance communication and video-conferencing.
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Group C. Role of multicentre collaborative studies 

Chair: Dr Liu Lisheng, Rapporteur Dr Curt Furberg, WHO Secretariat Dr 
Tikki Pang 

It is necessary to decide the type of study that should be performed, 
including observational epidemiology studies or descriptive studies. Much 
can be done without having to resort to multicentre controlled trials, 
which can be done through consortia. Studies may not be identical in all 
countries, but can be combined in a pooled analysis.

How could international multicentre collaborative studies based on similar 
protocols be conducted to address priority research gaps?

Trials need a champion and collaborators. The concept has to be endorsed 
– including sometimes by WHO, and then funding has to be secured.

How could such an initiative be taken forward?

Protocols could be developed through a top down or bottom up process 
– often LMICs have the need and concept, and through partnership with 
others the protocol could be developed. Every potential investigator should 
have the opportunity to participate. Trials proceed by establishing their 
feasibility through pilot or vanguard studies, then the protocol could be 
finalized. Multicentre trials are necessary because for NCD research large 
numbers of participants are needed in order to answer the question. 
Multicountry trials can help to build capacity and share experience as 
well as to confirm that the outcome can be replicated in more than one 
country. Ancillary studies could be added, according to the interest of 
the investigators; they need not be the same in all centres. In the post-
trial phase, investigators have a responsibility to disseminate the trial 
findings and translate them into practice. Observational studies could be 
performed to evaluate late trial effects, especially for those who receive 
the intervention, who may not necessarily be the same as recruited for 
the trial.
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Group D. NCD research networks

Chair: Dr Vilus Grabauskas, Rapporteur Dr Samad Shera, WHO 
Secretariat Dr Dele Abegunde

How could a research network for NCD be established and maintained? 

A research network should be established with networks that already 
exist rather than establishing a new network. Existing networks working 
in other areas could become the basis for a research NCD network. The 
purpose of the research network will be to generate the evidence base to 
strengthen NCD research in LMICs. The network could be linked through 
the Internet, facilitating collaboration with WHO at all of its levels as well 
as with universities and NGOs. Linking to WHO collaborating centres 
could facilitate establishing networks.

What role could a research network play in strengthening research capacity 
of LMICs?

Exchange of knowledge on health systems, research protocols and act as 
a link for improving NCD control in those countries.

How could such a network strengthen governance mechanisms that help to 
accommodate NCD in national and international research agendas? 

 ■ reduce the diversity in health systems and research projects; 

 ■ facilitate and provide the appropriate data useful in research; 

 ■ facilitate dissemination of information; 

 ■ activities should be transparent; 

 ■ networks through primary health care should be encouraged.
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Group E. Dissemination and translation of research findings into 
policies and programmes

Chair: Dr Jeffrey Drazen, Rapporteur Dr David Wood, WHO Secretariat 
Dr Shekhar Saxena

What could be done to facilitate publication/dissemination of research 
findings?

Target groups include the scientific community, practitioners, patients 
(including research participants), policy-makers and the media. The 
research process is well known, but publication should not be the final 
route of dissemination. The journals are the gatekeepers of peer review 
but they are not sufficient to communicate the dissemination of results. 
Mechanisms for dissemination to policy-makers and the media need to 
be developed. Research from LMICs is often not published in mainstream 
journals. Part of the problem is that this research does not meet the mini-
mal criteria for publishing in the journal. It is important that research 
partners help to facilitate the publication process.

What could be done to facilitate application of research results to policies/
programmes? 

 ■ involve key stakeholders at all stages; 

 ■ ensure investigators share in the dissemination of information and 
interpretation of findings, especially to policy-makers; 

 ■ ensure those responsible for NCD programmes monitor the effect of 
dissemination of research finding. 



302

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

Group F. Capacity building priorities for research in LMICs

Chair: Dr Nadia Khaled, Rapporteur Dr V Viswanathan, WHO 
Secretariat Dr KC Tang

Define five pragmatic measures for strengthening NCD research capacity in 
LMICs.

Research is necessary to change the views on NCDs in LMICs as political 
priorities because funds are available mainly for research on commu-
nicable diseases. There is a lack of researchers and few or no centres of 
excellence on research or public health for NCDs.

WHO and its international partners should, therefore, try to: 

 ■ increase the numbers of skilled researchers – by training in research, 
facilitating continuing education, changing the curriculum of students 
to include education on NCDs; 

 ■ encourage large epidemiologic studies to measure the NCD burden in 
LMICs, determinants and trends (i.e. scale up the use of country-specific 
burden of disease data); 

 ■ improve or create national centres for research on NCDs; 

 ■ define a national research agenda based on local health priorities; 

 ■ encourage the development of regional centres of excellence. 

LMIC researchers need to be trained on grantsmanship. When research-
ers are trained abroad, they should receive the necessary facilities so 
that they can carry out research in their home countries based on their 
training.
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Abbreviations

AIDS   acquired immunodeficiency syndrome

COHRED   Council on Health Research for Development

COPD   chronic obstructive pulmonary disease

CRD   chronic respiratory disease

CVD   cardiovascular disease

HIV   human immunodeficiency virus

LMIC   low- and middle-income country

MDG   Millennium Development Goal

NCD   noncommunicable disease

NGO   nongovernmental organization

NIH   National Institutes of Health

WHO   World Health Organization
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2.2  Second meeting 
Geneva, World Health 
Organization 
12–13 October 2009 
Meeting Report 

Monday, 12 October 2009

Opening session

Dr Ala Alwan, Assistant Director-General, Noncommunicable Diseases 
and Mental Health, WHO 

Dr Alwan welcomed the participants. The participants introduced 
themselves.

The initiative is based on the WHO Action Plan for the Global Strategy 
for Prevention and Control of Noncommunicable Diseases, endorsed in 
2008 – WHO is now implementing the various objectives, including objec-
tive 4, which focuses research.

Action on noncommunicable diseases (NCDs) is now a permanent agenda 
item for all WHO regions. The NCD Action Plan provides an action plan 
for all – we already have sufficient knowledge to address NCDs. And since 
there is evidence that certain interventions will result in improvement, a 
major priority is to develop a list of research priorities/initiatives. WHO 
cannot carry out research, rather it must identify priorities for research 
and stimulate work in low- and middle-income countries (LMICs) and 
provide a guiding framework for research.

There is a need to determine the cost effectiveness of interventions, 
but the major challenge is implementing them, even though the research 
capacity in LMICs is weak and must be stimulated and strengthened.

The scope of the initiative is cross-cutting as well as focusing on disease-
specific issues.

In this meeting, we shall review the conclusions from the August 2008 
meeting and further develop them, review each of the background papers, 
identify missing items, and further develop and update the priorities. We 
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shall define the role of Member States, WHO and international organiza-
tions in this endeavour. WHO has been collaborating closely with the 
Advisory Committee on Health Research at two meetings. The final prod-
uct will focus on prevention and management of NCDs. It is anticipated 
that this will be continually updated as a dynamic document.

The Action Plan will be reviewed by the Executive Board in January 
2010.

Dr Shanthi Mendis, Coordinator, Chronic Disease Prevention and Man-
agement, WHO, provided the background, objectives, process of develop-
ment and expected outcomes of the WHO Prioritized Research Agenda for 
Prevention and Control of Major Noncommunicable Diseases. 

This initiative is linked to objective 4 of the Action Plan for the Global 
Strategy for Prevention and Control of Noncommunicable Diseases (WHA 
2000) and the Implementation Plan of the Global Strategy for Preven-
tion and Control of Noncommunicable Diseases (WHO 2008), the Global 
Strategy and Plan of Action on Public Health, Innovation and Intellectual 
Property (WHA 2008), the Final Report of the WHO Commission on the 
Social Determinants of Health (2008), and the WHO Strategy for Research 
on Health (to be presented 2010). Objective 4, defined as “Promote research 
for the prevention and control of NCDs”, was considered at the WHO 
meeting “A Prioritized Research Agenda” in Geneva from 25–26 August 
2008, and a Ministerial Forum on Research for Health in Bamako, Mali, 
from 17–19 November 2008.

The four prioritized diseases – cardiovascular diseases (CVDs), cancer, 
chronic respiratory diseases (CRDs) and diabetes – comprise most of the 
NCD burden. 

Member States have agreed that research should concentrate on:

 ■ investing in health to reduce poverty; 

 ■ promoting universal coverage; 

 ■ strengthening health systems and equitable access;

 ■ harnessing knowledge, science and technology;

 ■ strengthening governance, leadership and accountability. 

Research should impact policies and programmes to enable countries to 
strengthen their national NCD programmes and impact the NCD epidemic. 
Decisions and actions for NCDs must be grounded in evidence, requiring 
research within the countries themselves.
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The specific objectives of the prioritized NCD research agenda are:

 ■ to identify knowledge gaps and research required to strengthen public 
health action and prevention of NCDs; 

 ■ to ensure that decisions and actions for addressing NCDs are grounded 
in evidence from research;

 ■ to reinforce NCD research that responds to priority NCDs in LMICs.

The generic areas of activity are: 

 ■ measure the problem;

 ■ understand the causes of the problem;

 ■ develop solutions;

 ■ translate evidence into policy and practice;

 ■ evaluate the effectiveness of solutions. 

Characteristics of successful research interventions are:

 ■ high-quality, good empirical data, simple analysis;

 ■ long-term collaboration with international institutions;

 ■ personal contact with researchers and policy-makers;

 ■ research briefs;

 ■ timely, both short- and long-term issues, barriers and facilitators 
considered;

 ■ cross-country comparisons;

 ■ build consensus among stakeholders.

Examples relate to HIV/AIDS and tobacco control.

Research gaps and unresolved issues include:

 ■ lack of research conducted in LMICs;

 ■ capacity gaps in LMICs;

 ■ need context to understand “no-do gaps” and implementation failures;

 ■ include political realities (e.g. negotiations, power struggles);

 ■ need to know the value of research and if policy-makers are ready for 
research;

 ■ lack of consensus/definitions of the problem area.
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Features of better research priorities:

 ■ comprehensive research agenda beyond health system and health ser-
vice research;

 ■ different perspectives (e.g. technology, policy analysis, social science, 
economics);

 ■ address different stakeholders beyond health (e.g. communication style);

 ■ ensure there is a comprehensive research agenda beyond health system 
and health service research;

 ■ consider different perspectives (e.g. technology, policy analysis, social 
science, economics);

 ■ address different stakeholders beyond health (communication style).

The expected outcomes of the meeting are:

 ■ awareness and recognition of the importance of NCD research on global 
and national research efforts; 

 ■ political support, financial commitment and investment to strengthen 
research capacity and for NCD research;

 ■ support for the prioritized research agenda from donor and develop-
ment agencies for sustainable funding;

 ■ establishment of institutional mechanisms to facilitate the use of evi-
dence in health policy development;

 ■ strengthened capacity of LMICs to address priority NCD research;

 ■ improved cooperation among research funders and other key partners 
to align resources with NCD research priorities;

 ■ recognition of WHO leadership in NCD research;

 ■ existence of an NCD research plan (within the national NCD policy) 
that articulates research priorities and provides a framework for a 
research effort focused on public health needs. 

Discussion

It was emphasized that there needs to be uniformity in documents and 
concentration on integrated prevention of common risk factors. The sur-
veillance system often fails to include adequate documentation on shared 
risk factors in many LMICs. The research agenda has to include deter-
mining how to control the risk factors, and how we involve the various 
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agencies and influences that affect the prevalence of risk factors. However, 
the epidemic is too advanced to concentrate only on risk factors, so we 
also need to concentrate on management of NCDs. We must remember that 
the various diseases are linked – e.g. diabetes with CVD. There has to be 
commonalities of health care, with the need to develop health systems, 
especially related to primary care, still required in many LMICs.

The research agencies in various countries are not always controlled 
by the Ministry of Health, but sometimes by the Ministry of Education, 
with which WHO will not always have adequate contact. In fact, often for 
prevention to be effectively applied all levels of government need to be 
involved (including finance, planning, etc.). We also have to remember the 
influence of industry; we are aware of the adverse effects of “big tobacco”, 
but we tend to ignore other actors, especially the food and agriculture 
and the pharmaceutical industries.

Standardized criteria for the background papers should be agreed at 
the meeting so that they focus on a uniform front.
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A. Specific research priorities

1. Tobacco: Dr Frank Chaloupka and Dr Douglas Bettcher

Effective actions are known and enshrined in MPOWER and embedded 
in the WHO Framework Convention for Tobacco Control (FCTC) recom-
mendations for action.

MPOWER:  Monitor tobacco use and prevention policies 
Protect people from tobacco smoke 
Offer help to quit tobacco use 
Warn about the dangers of tobacco us 
Enforce bans on tobacco advertising, promotion, and spon-
sorship 
Raise taxes on tobacco.

Although evidence for the effectiveness of MPOWER has come largely 
from high-income countries, evidence on the impact of each action is 
emerging in a growing number of LMICs. Even though China and Russia 
remain resistant, 160 countries have adopted the FCTC. Countries that 
have been able to adopt the FCTC (e.g. Ireland, Turkey) are helping to dis-
seminate the message. Surveillance systems are necessary to determine 
how LMICs are being successful in implementing the FCTC.

There is still a large research agenda for tobacco, especially in LMICs, 
including the following.

 ■ Incorporate tobacco into national surveillance systems – usually only 
one-off surveys are conducted, but they need to occur on a regular 
basis:

 ■ prevalence, consumption patterns (including for non-cigarette 
tobacco products);

 ■ contribution of tobacco to the NCD burden;

 ■ policy and programme surveillance (including monitoring of imple-
mentation and enforcement);

 ■ focus on priority/vulnerable populations, e.g. young people, women, 
people of low socioeconomic status;

 ■ tobacco industry monitoring. 

 ■ Research on the effects of taxation.

 ■ Conduct economic research that will inform policy: 
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 ■ interrelationship between tobacco and poverty;

 ■ burden on health-care systems, lost productivity, etc.;

 ■ optimal tax levels and tax structure;

 ■ supply side research:

 ● impact of tobacco control on supply side;

 ● viable alternatives to tobacco growing and manufacturing;

 ● economic costs/benefits of tobacco and tobacco control.

 ■ Effects of tobacco use on poverty and the burden on the health-care 
system. Tax structures may need to be revised to ensure that the most 
effective ones in reducing tobacco use are implemented.

 ■ Conduct research to identify the most effective interventions for behav-
iour change to:

 ■ assess the local context for identification of the most appropriate 
local interventions;

 ■ identify effective cessation interventions in LMICs; 

 ■ research on approaches to cessation, especially of young adults, 
should be high priority;

 ■ identify messages effective in countering misinformation from the 
tobacco industry;

 ■ identify messages to strengthen anti-tobacco norms and build sup-
port for tobacco control policies and programmes.

 ■ Develop/adapt key technologies:

 ■ develop affordable, accessible cessation modalities and products;

 ■ assess exposure to environmental tobacco smoke;

 ■ measure and monitor toxicity of different tobacco products, particu-
larly important for the new generation of “reduced risk” products.

 ■ Determine for each country the contribution of tobacco to the NCD 
burden. 

 ■ Monitor what tobacco companies are doing.

 ■ Develop alternatives to tobacco production in agriculture.

 ■ Research on health professionals and health systems to:

 ■ change behaviour of health professionals and to encourage them to 
promote behaviour change among their patients;

 ■ identify opportunities for integrating tobacco control into ongoing 
health programmes;
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 ■ identify affordable, accessible cessation interventions.

 ■ Adopt substitutes for nicotine in encouraging cessation of tobacco use. 
Determine risks of other tobacco products.

 ■ Research to improve multisectoral action to:

 ■ incorporate tobacco control within national development strategies 
such as poverty reduction programmes;

 ■ demonstrate the impact of tobacco control in reducing health-care 
and other costs resulting from tobacco use.

Research priorities for tobacco control

Highest priorities for research in LMICs

 ■ Tobacco taxation and pricing, including: 

 ■ country-specific estimates of price elasticity; 

 ■ estimated impact of tax increases on tobacco use (e.g. consumption, 
prevalence, cessation, initiation, differences for priority populations); 

 ■ impact revenues; 

 ■ issues around illicit trade (e.g. extent of, determinants of and effects 
of tax increases on illicit trade, and how to reduce them). 

One key aspect to highlight is the potential for earmarking new revenues 
generated by tax increases to support the research priorities.

 ■ Economic impact of tobacco and tobacco control, including: 

 ■ impact of tobacco use on health-care costs, lost productivity, and 
other costs; 

 ■ impact of tobacco control on economic activity (e.g. impact on jobs, 
effects of smoke-free area policies on the hospitality sector, reduced 
health-care costs, benefits from increased productivity).

 ■ Optimize cessation interventions, including: 

 ■ adaptation of effective interventions in high-income countries to 
LMIC settings; 

 ■ identification of the most cost-effective interventions in countries 
where resources are constrained; 

 ■ integration of cessation into health systems.

Next category of priorities for research in LMICs (not the highest, but 
still relatively high) 

 ■ Interrelationships between tobacco use and poverty, including: 
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 ■ health and economic burden of tobacco use on the poor; 

 ■ differential response by the poor to tobacco control policies/
programmes; 

 ■ role of tobacco as a determinant of poverty; 

 ■ tobacco spending crowding out other spending (on health, education, 
food, etc.) in poor households.

 ■ Develop messages effective in overcoming misinformation spread by 
the tobacco industry, build/strengthen social norms against tobacco, 
and build support for tobacco control policies and programmes.

 ■ Economically viable alternatives to tobacco growing and manufactur-
ing in countries with relative high economic dependence on tobacco. 

Identified priorities assume that comprehensive surveillance efforts 
are ongoing, broadly defined to include use of various tobacco prod-
ucts, contribution of tobacco use to NCDs, policy monitoring (including 
implementation and enforcement) and industry monitoring (marketing, 
pricing, lobbying, etc.). If such efforts are not ongoing, they need to be 
implemented.

Additional research priorities, where resources permit

 ■ Generate evidence on the effects of tobacco in vulnerable populations, 
notably women and young people.

 ■ Develop culturally appropriate behavioural research instruments for 
altering tobacco use behaviours.

 ■ Study exposure to environmental tobacco smoke and the consequences 
of exposure.

 ■ Monitor toxicity of existing and emerging tobacco products; and assess 
claims of reduced risk from use of these products

 ■ Research to inform integration of tobacco control into health-care 
systems.

 ■ Research interventions to reduce tobacco use among health professionals.

Discussion

The effect on taxation revenues if consumption of tobacco is reduced 
may worry ministers in some countries. However, the point where over-
all taxation revenues have been reduced, once the reduction in taxation 
financed expenditure from the adverse effects of tobacco use is factored in, 
has not been reached in any given country. Also governments, especially 
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ministries of agriculture, tend to support tobacco growing. However, 
tobacco taxes have been diverted to research in some countries, and this 
strategy should become more generally applied.

The example of the promotion of smokeless tobacco in high-income 
countries was mentioned, but in many LMICs traditional tobacco use 
is smokeless. There is a need to emphasize toxicity and effects on other 
diseases (e.g. tuberculosis) of tobacco use in LMICs. 

Priorities within the priorities should be identified, though these may be 
different in different countries. Demanding reduction should be empha-
sized. Also consider the effect of smuggling in relation to increased taxa-
tion. The World Trade Organization has a responsibility here.

People who suffer from other diseases, e.g. diabetes, should be an impor-
tant target for cessation research.

2. Obesity and nutrition: Dr Philip James and Dr Francesco Branca

Obesity is the principal cause of type 2 diabetes and many forms of cancer. 
We are just beginning to grapple with this in a nutritional context. We 
need to consider energy density, which relates to the quality of carbohy-
drates consumed and total fat intake. Fat intake is crudely related to the 
prevalence of obesity worldwide. China is experiencing an increased fat 
intake, and the NCD burden has also increased. However, some countries 
with a low fat intake have a very high consumption of sugars and a high 
NCD burden, e.g. the Caribbean. Therefore, in a number of LMICs, atten-
tion needs to be paid to carbohydrate intake and energy density. Both 
fat and sugar contribute to high energy density. Research is needed to 
determine the optimal level of energy density compatible with low NCD 
rates, and then link this to policy. Interaction with physical inactivity 
also has to be recognized. With a very high energy density diet, energy 
balance will remain positive even with high physical activity. 

Abdominal obesity is critical in relation to diabetes, hypertension and 
CVD rates. There also seems to be an additional effect of increasing fruit 
and vegetable consumption.

We have to recognize epigenetic programming in childhood; malnour-
ished children in the past are now reaching the age of NCDs. Even though 
their fat intake is low, they adopted high-energy density diets, and their 
NCD rates are now high.

We need to recognize that standards in the West may not apply in LMICs. 
The food supply in each country needs to be designed to be compatible 
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with low saturated fat, low refined carbohydrate and high fibre intake. The 
lower range of the WHO food and nutrition goals should be emphasized.

Surveillance implications include core indicators for dietary risk such 
as total fat and the various forms of fatty acids: saturated fatty acids 
(SAFA), monounsaturated fatty acids (MUFA), polyunsaturated fatty acids 
(PUFA), trans fatty acids.

Research priorities for obesity and nutrition

Fundamental research

 ■ Include data from LMICs in systematic reviews of the evidence and 
other analyses.

 ■ Review dietary goals:

 ■ level and type of fats;

 ■ differential needs for carbohydrates.

 ■ Review and update the scientific basis of macronutrient, micronutrient 
and bioactive compound requirements on NCDs.

 ■ Assess the impact of energy density of foods on the development of 
weight gain in different populations (including the development and 
validation of criteria to measure the energy density of foods).

 ■ Sensitivity of weight gain to the development of NCDs in LMICs.

 ■ Nutritional and other effects on early life programming of NCD 
susceptibility.

Translational research

 ■ Food production policies:

 ■ choice of crops;

 ■ manufacture of foods;

 ■ trade aspects of supply.

 ■ Effects of regulations/legislation to regulate price, promotion and avail-
ability of food (e.g. taxes, subsidies, marketing, food in institutions).

 ■ Differential effects of policies on socioeconomic groups.

 ■ Develop nutrient profiles for food.

 ■ Effective labelling and signposting policies.
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Surveillance

 ■ Intakes and sources of nutrients in the diet.

 ■ Indicators of nutrient intakes:

 ■ quality of fatty acid groups;

 ■ quality of carbohydrates;

 ■ salts;

 ■ micronutrients.

 ■ Fruits and vegetables.

Discussion

Many countries have not properly assessed their food systems. The avail-
able data are crude and often inaccurate. Better surveillance systems need 
to be introduced. Agricultural objectives may often be contrary to health 
needs. For example, increasing beef production will increase saturated 
fat intake and reduce health by encouraging NCD development.

Nutritional balance is often faulty, with effects relating to low birth 
weight infants prone to hypertension and NCDs. B12 deficiency is a pre-
disposing factor for this in India. In Japan, an increase in eating meat is 
resulting in an increase in colorectal cancer rates. The effect of imprinting 
prenatally is a growing research interest.

Food addiction may often lead to dietary imbalances – salt, sugar, some 
types of fats, etc.

The research data available are often severely influenced by misclas-
sification, thus those studies able to adjust for this need to be emphasized. 
We also need to develop evidence related to the cost effectiveness of 
nutritional interventions.

The effects of alcohol are being incorporated in another document being 
prepared for the Executive Board in January following a meeting in Stock-
holm three weeks ago. Issues related to marketing to children will also 
be discussed at that time.

3. Physical activity: Dr Tim Armstrong

Physical inactivity is an independent risk factor for NCDs in addition to its 
effect on obesity and, overall, it is estimated to cause 1.9 million deaths 
globally per year.
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Physical activity is a key determinant of energy expenditure and thus 
is fundamental to energy balance and weight control. Physical activity 
reduces the risk of coronary heart disease (CHD) and stroke, type 2 dia-
betes and colon cancer and breast cancer among postmenopausal women. 

In the NCD Global Action Plan 2008–2013, objective 3, which focuses on 
reducing and preventing risk factors, the actions proposed are:

 ■ develop and implement national guidelines on physical activity for 
health; 

 ■ introduce transport policies that promote active and safe methods of 
travelling to and from schools and workplaces such as walking or 
cycling; 

 ■ ensure that physical environments support safe active commuting and 
create space for recreational activity.

Much of the activity required to promote physical activity is multi-
sectoral and outside the health field. The WHO Global Strategy on Diet, 
Physical Activity and Health recommends the development of physical 
activity policy.

Research priorities

Surveillance

 ■ Robustness of self-report measures.

 ■  Understanding error measurement in self-reporting.

 ■ Methodological studies of Global Physical Activity Questionnaire (GPAQ) 
in diverse populations with complimentary measurement – observa-
tional, objective and more detailed (diary) self-report. 

Interventions

 ■ Test interventions in the primary care setting in LMICs.

 ■ Assess and communicate the importance of the urban design to create 
supportive health environments – focusing on LMICs.

 ■ Physical activity in schools and specifically the role of physical education.

 ■ Links to the development agenda and role of sport in the broader 
community. 

 ■ Determine how policies on primary health care (PHC) activities in the 
West apply to LMICs. As yet, national physical activity policies need to 
be refined and adopted for LMICs.
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Policy

 ■ Best practices to develop and implement effective policy interventions 
to promote physical activity.

 ■ Identification of parallel interests – health opportunities and positive 
effects of other sectors policies in intersectoral approaches on promo-
tion of physical activity, which may include the private sector. 

Discussion 

We need to consider the influence of urban slums on physical inactiv-
ity. Promotion of physical activity will encounter issues of safety. The 
example of Bogata, Columbia, was presented where cars are not permit-
ted on Sunday, thus increasing physical activity. This example is being 
duplicated elsewhere.

We need to work out how to engage health with other sectors such as 
transportation and urban planning.

More research is needed to determine how much physical activity should 
be recommended. Are there differences related to sex, age, body habits? 
There is evidence to suggest that, at a minimum, 30 minutes of physical 
activity five times a week is needed. Past physical activity is important in 
terms of risk for diabetes. Encouraging physical activity in the young is 
critically important, and older people need help to ensure they maintain 
physical activity.

Research is needed on measuring physical activity; this is being refined 
by modern measuring devices, which are becoming cheaper.

4. CVD: Dr David Wood and Dr Shanthi Mendis

The major CVDs are: CHD; cerebrovascular disease; congenital heart 
disease; rheumatic heart disease; Chagas cardiomyopathy.

Research is essential to inform CHD prevention and control in LMICs. 
Research needs to give priority to strategies to detect and manage indi-
viduals at medium to high risk of developing symptomatic disease rather 
than just focusing on those with established disease. Research funds are 
generally limited and need to be invested to strengthen knowledge on 
how to translate existing evidence into action. New evidence is required 
for neglected diseases such as rheumatic heart disease and Chagas 
cardiomyopathy. 
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A population base is essential for research on CVD. Strategies can target 
individuals, i.e. those with symptomatic atherosclerotic disease, asymp-
tomatic individuals at high multifactorial risk of developing CVDs and 
those with asymptomatic atherosclerotic disease detected on screening. 
The principle of total CVD risk assessment is advocated in all international 
guidelines as the most appropriate way of identifying asymptomatic indi-
viduals at high risk of developing CVDs. The intensity of the intervention 
should be proportional to the CVD risk. Numerous single risk factor tri-
als using drug therapies to lower blood pressure and lipids have shown 
reductions in CVD risk consistent with the epidemiology. However, there 
are no trial data to define the level of risk in asymptomatic individuals 
at which it is appropriate to intervene. Nevertheless, evidence from tri-
als of single risk factor reduction have shown benefits for individuals 
at levels of total CVD risk below 20% for non-fatal and fatal CVDs. The 
health service capacity and cost to the health economy need to be taken 
into account when deciding on a CVD risk threshold for intervention at 
the national level.

All patients with symptomatic atherosclerotic CVD should be able to 
access comprehensive prevention and rehabilitation programmes as there 
is substantial evidence of benefit in terms of total mortality reduction. 
At present, even in economically advanced health economies, there are 
gaps in preventive care of such patients and the challenge for LMICs will 
be considerably greater. 

Referral and attendance are critical. There is a lack of evidence-based 
care in many countries. Multifactorial etiology for CHD, therefore, total 
risk reflects intensity of the need for the intervention. If resources are low, 
the threshold for intervention is set high, and it is necessary to determine 
what interventions can be afforded.

Population-wide approaches to prevent atherosclerotic CVD include pub-
lic awareness campaigns and “upstream” policy interventions to facilitate 
“downstream” improvements in physical activity, tobacco control and pro-
motion of a healthy diet. Much knowledge is transferable from high-income 
countries to LMICs, such as for tobacco control programmes. However, 
we need to determine which specific population-wide interventions are 
likely to be effective in the context of LMICs.

 Research priorities 

 ■ Develop country-specific intelligence to make compelling arguments 
to policy-makers and politicians for placing CVDs high on the develop-
ment agenda. 
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 ■ Develop methods for monitoring trends of CVDs and risk factors and 
their determinants in populations.

 ■ Evaluate the effectiveness of policies and programmes for integrated 
prevention and control of CVDs.

 ■ Evaluate macroeconomic and social impact of CVDs and cardiovascular 
interventions.

 ■ Study social, cultural and economic determinants of behavioural and 
other cardiovascular risk factors.

 ■ Develop models of effective combinations of interventions (e.g. policy, 
environmental, individual) to address cardiovascular risk factors in 
diverse settings.

 ■ Understand system-related barriers to care and develop feasible 
approaches to apply cost-effective interventions.

 ■ Develop and validate cost-effective screening approaches, risk predic-
tion methodologies and clinical algorithms applicable to LMIC settings.

 ■  Determine the impact on CVDs of policy interventions aimed at reduc-
ing social stratification and reducing vulnerability and exposure of 
disadvantaged populations to cardiovascular risk factors.

 ■ Evaluate screening programmes based on absolute risk in a total car-
diovascular risk intervention trial using fixed-dose combinations at a 
given threshold (e.g. 30%) of cardiovascular risk.

 ■  Develop appropriate resource allocation models for medical technol-
ogy and high technology interventions in order to maximize health 
benefits and equity.

 ■  Develop vaccines and safer and affordable medicines for addressing 
neglected CVDs such as rheumatic heart disease and Chagas disease.

 ■ Develop observational cohort studies, including the influence of soci-
etal factors on health behaviours and risk factors in both adults and 
children.

 ■ Better understand the social determinants of CVDs.

 ■ At the national level, evaluate:

 ■ which social and cultural determinants of food consumption, physical 
activity and tobacco use are relevant; 

 ■ what combinations of interventions (e.g. policy, environmental, indi-
vidual) at what intensity and in which settings are effective;
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 ■ effective ways of social marketing of health information to bring 
about health behaviour change; 

 ■ the cost effectiveness of health promotion and community-based 
interventions; 

 ■ the effectiveness of voluntary codes of practice with the food industry 
on salt and other foods; 

 ■ policies on reducing saturated and trans-fatty acids and sugar in 
processed foods; 

 ■ the feasibility of replicating apparently successful fat substitution 
(e.g. soya for palm) policies. 

Discussion

Targeting secondary prevention as a priority is likely to be less beneficial 
than population-based primary prevention – patients die, in LMICs they 
are diagnosed late. So emphasis on the “polypill” is too glib. A fixed-dose 
combination of various drugs may not provide benefits to specific indi-
viduals. However, effective secondary prevention is likely to be effective 
sooner than primary prevention. Furthermore, the agents available and 
promoted are cheap (less than US$ 1 per day), and those who require 
attention are identified from the occurrence of disease. Therefore, the 
risks versus benefits of these approaches should be assessed in LMICs. 

Screening for risk profiles can be done in terms of age, body mass index 
(BMI), abdominal obesity, etc., without measuring lipids or blood pres-
sure. However, screening for early disease cannot be advocated in LMICs.

Primary prevention is not individual based, rather it is population based, 
and often dependent on changes in trade (e.g. different oils marketed). 
Furthermore, we do not know how we can persuade people in LMICs to 
take responsibility for their health, though research in this area needs 
to be encouraged.

The problem of stroke in LMICs needs to be emphasized. Does this have 
a different etiology than in high-income countries? The main emphasis 
needs to be on blood pressure, bringing in concerns of salt intake as well 
as medication.

5. Diabetes: Dr Jaako Tuomilehto and Dr Gojka Rojic

The main types of diabetes are:
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Type 1 diabetes (T1D):

 ■ comprises 10–15% of all cases of diabetes;

 ■ often childhood-onset, but can start at any age;

 ■ absolute loss of the pancreatic beta cells and endogenous insulin 
production;

 ■ preventive measures currently not known;

 ■ in many LMICs may not be identified, or if identified not adequately 
treated. 

Type 2 diabetes (T2D): 

 ■ comprises 85–90% of all cases of diabetes; 

 ■ age of onset is usually in adults, mostly in the elderly, but recently more 
cases have been diagnosed among younger people;

 ■ pancreatic beta cells capacity still available, although impaired;

 ■ preventive measures are well known, i.e. prevention of obesity, promo-
tion of physical activity, promotion of a low-density, fibre-rich diet; 

 ■ the lifetime risk in many countries remains to be estimated.

Gestational diabetes (GDM): 

 ■ induced by pregnancy, in about 10% of pregnant women; 

 ■ glucose levels gradually normalized after delivery;

 ■ health risks for both the mother and the fetus;

 ■ preventive measures currently not known.

GDM can become type 2, and even type 1. Probably some cases of GDM 
may be incipient cases of type 2 diabetes, which became apparent and 
was diagnosed during pregnancy.

Diabetes is defined by the blood glucose concentration. Blood glucose is 
toxic. High glucose reaches all tissues/organs and thereby causes damage 
in all organs. Diabetes is a disease that can be considered to advance/
aggravate any other health problem. About 75% of health-care costs in 
diabetic patients are due to treatment of complications, particularly car-
diac, cerebrovascular and peripheral vascular diseases. The health-care 
costs for diabetic patients are about three to five times higher than for 
non-diabetic people, and about 15% of the overall health budget in 2009 
goes for treatment of diabetic patients. About 80% of diabetic patients die 
from CVDs. Diabetes is linked to higher prevalence of infections. A number 
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of drugs produce insulin resistance, e.g. antiretroviral therapy and some 
therapy for mental diseases. Type 1 and type 2 diabetes share many of 
the same microvascular and macrovascular complications. Microvascular 
involvement precedes disease in all organs. 

Attainment of even modest management targets (e.g. HbA1c<9%, BP 
<160/95, treating high-risk diabetic feet, providing pre-pregnancy care) 
has major benefits and is cost saving. Control of other vascular risk factors 
(i.e. dyslipidaemia, albuminuria, smoking, physical inactivity, use of aspi-
rin) all have major proven benefits in preventing diabetes complications 

In most parts of the world, men have a higher incidence of type 2 dia-
betes than women. As the men die, diabetes becomes more common in 
older women. Insulin and blood glucose measurement is often a problem 
in many LMICs. It is more important to prevent obesity than to try and 
treat the diseases associated with type 2 diabetes.

Research priorities

For diabetes in relation to the major infectious diseases

 ■ The association between diabetes and tuberculosis has been docu-
mented in the literature and it is possible that the association is two-way. 

 ■ The link between tuberculosis and diabetes could pose a serious threat 
to public health in developing countries if diabetes prevalence rises 
as predicted. 

 ■ Associations between HIV, antiretroviral treatment and insulin resist-
ance, dyslipidaemia and heart disease require further evaluation as 
well as the mechanisms through which these occur. 

For type 1 diabetes

 ■ Re-establishment of population-based type 1 diabetes registries (includ-
ing type 2 diabetes) in childhood populations worldwide in stable popu-
lations with health-care systems able to look after such patients to 
evaluate the incidence of diabetes and its change among populations 
and over time.

 ■ Conduct a global longitudinal assessment of complications of type 1 
diabetes-based on the previously established registries – the level of 
assessment could vary from mortality to more refined acute or late 
complications.
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 ■ Perform a global quality-of-life and management cost assessment in 
randomly selected cohorts from different countries – a cross-sectional 
analysis.

 ■ Conduct prospective analyses of early and long-term mortality in type 
1 diabetes patients. 

 ■ Establish population-based type 1 diabetes incidence registries in 
childhood populations worldwide.

 ■ Perform multifactorial intervention trials in prevention of complications 
in type 1 diabetes. A multinational clinical trial should be considered.

For type 2 diabetes

 ■ Redefine the diagnostic criteria for type 2 diabetes; the cut-points for 
intervention must be evaluated based on evidence from proper epide-
miological and clinical studies. 

 ■ The following issues should be considered:

 ■ how diabetes should be diagnosed (glucose/HbA1c) in screening for 
diabetes;

 ■ level of glucose increasing the risk of major complications; 

 ■ benefits from interventions;

 ■ costs related to the disease and its treatment.

 ■ Estimate the lifetime risk of type 2 diabetes using both cross-sectional 
and prospective approaches.

 ■ Perform a global longitudinal assessment of complications of diabetes 
based on the previously established registries or identified cohorts.

 ■ Conduct a global survey in all countries to determine the prevalence 
of type 2 diabetes, previously diagnosed and undiagnosed, including 
cross-sectional assessment of complications in known and undiagnosed 
type 2 diabetes patients.

 ■ Determine the role of the non-alcoholic fatty liver in the development 
of type 2 diabetes and its complications in different ethnic groups.

 ■ Validate screening tools (non-invasive risk scores) for the detection of 
people with asymptomatic type 2 diabetes among people at high risk 
of developing type 2 diabetes.

 ■ Conduct prevention trials of type 2 diabetes in the offspring of type 2 
diabetes patients during childhood and early adulthood.
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For GDM

 ■ Refine the diagnostic criteria for GDM.

 ■ Epidemiology of GDM – a global analysis of its incidence, prevalence 
and risk factors.

 ■ Assessment of negative health effects of GDM on the mother and her 
offspring.

 ■ Prevention and management of GDM with lifestyle intervention dur-
ing pregnancy and after delivery. In populations where the number 
of pregnancies per woman is high, a specific programme to prevent 
recurrent GDM with lifestyle intervention should be employed.

For all types of diabetes

 ■ Translational research to optimize introduction of proven treatments 
for late complications in LMICs.

 ■ Development of models to assess cost effectiveness of interventions in 
LMICs.

 ■ Health systems development to manage the increasing burden of NCDs.

 ■  A global low-risk prevention programme with lifestyle intervention in 
high-risk individuals, including elderly individuals.

 ■ Develop and test a fixed-dose and low-cost combination pill to man-
age diabetes and other risk factors for cardiovascular/renal disease. 
Its safety, efficacy and tolerance need to be evaluated in various set-
tings, and the adherence to such treatment assessed in various cultural 
settings.

 ■ Conduct a global quality-of-life, quality-of-care and cost assessment in 
selected cohorts from different countries – a cross-sectional analysis.

 ■ Assessment of insulin and blood glucose monitoring affordability and 
accessibility.

 ■ Development of low-cost reliable blood tests and non-laboratory tools 
to screen and diagnose diabetes and high-risk states.

 ■ Characterization of the different forms of youth onset diabetes.

 ■ Asses the role of diabetes, hyperglycaemia, and other CVD risk factors 
in the development of dementia, cognitive impairment and depression 
– prospective studies with multiple populations.
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 ■  Prospective analysis of early and long-term mortality in diabetic 
patients, including mortality at onset of type 1 diabetes in developing 
countries. 

 ■ Estimate the likely impact of the diabetes pandemic on tuberculosis 
control in developing countries.

 ■ Estimate the likely impact of mass antiretroviral treatment in high 
HIV-burden countries.

Discussion

It is necessary to explain the basis for the priority levels of research, as 
some specified as low priority might be felt by others as high priority. 
Priority levels may vary by country, and also be culture specific. It seems 
likely that the priority attributed to research on reasons for the increase in 
diabetes is too low, though in general a few factors explain its occurrence, 
especially obesity, quality of diet, physical inactivity and lack of fibre.

Diabetes is a disease of the pancreas, of the beta cells in the islets. 
Insulin resistance is important; obesity is not the only cause, there may 
be other causes of destruction of the beta cells. There is a possibility that 
childhood malnutrition will predispose to later onset diabetes, when 
calorie supplies become more than adequate.

Genetic susceptibility to diabetes is likely to be important. However, 
diabetes prevalence will be influenced by all approaches to the prevention 
of NCDs. Nevertheless, we must remember that diabetes as a contributor 
to CVD in high-income countries is increasing. 

Some LMICs have the highest prevalence of glucose intolerance. The 
link to early malnutrition is uncertain. However, in China and some 
high-income countries, large infants result in a higher prevalence of 
diabetes later.

6. Cancer: Dr Anthony Miller and Dr Andreas Ullrich

The problem

It is estimated that 7.42 million deaths due to cancer occurred worldwide 
in 2004, with 60% in LMICs. Numbers are increasing because of popula-
tion growth, ageing populations, increasing exposure to cancer risks (e.g. 
tobacco) and poor survival for common cancers. The best solution would 
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be for all LMICs to adopt national cancer control programmes and conduct 
research to improve cancer control relevant to the needs of LMICs.

The overall goals of the cancer component of the WHO NCD Action Plan 
are: 

 ■ reduce population exposure to cancer risk factors through effective 
multisectoral policies, regulations and programmes;

 ■ improve health services at primary, secondary and tertiary care levels 
for cancer patients. 

 The objectives of the cancer component of the WHO NCD Action Plan 
framework are:

 ■ raise the priority accorded to cancer, and recognize that cancer is a 
development issue; 

 ■ establish national policies, plan and programmes for the control of 
cancer;

 ■ promote interventions to reduce exposure to cancer risk factors, includ-
ing behavioural changes; 

 ■ promote research on cancer control to broaden evidence for cancer 
control strategies; 

 ■ monitor cancer burden and population exposure to risk factors and 
implementation of the Action Plan regarding cancer control;

 ■ develop partnerships to build coordinated collaborative efforts.

Opportunities for research in LMICs largely relate to research on the 
application of available knowledge about cancer control on:

 ■ Prevention:

 ■ methods of applying health promotion on cancer in relation to the 
local culture;

 ■ identification of priority risk factors in the country concerned based 
upon their population attributable fraction (PAF);

 ■ descriptive data on population exposure to known carcinogens;

 ■ effects of tobacco and alcohol control measures;

 ■ obesity control and promotion of physical activity;

 ■ role of diet and nutrition in relation to local agricultural practices;

 ■ means to establish a comprehensive vaccination programme for 
hepatitis B and oncogenic human papilloma virusesm ;
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 ■ reduce exposure to hepatitis C virus (e.g. clean needles, blood tested 
for the virus);

 ■ studies relevant to local settings (e.g. risk factors associated with 
breast cancer).

 ■ Early detection:

 ■ identify the determinants that result in cancer being diagnosed at 
an advanced stage;

 ■ means for downstaging of detectable cancers through public aware-
ness programmes; 

 ■ cost effectiveness of alternative technologies for diagnosis, screening 
and treatment; 

 ■ feasibility and utility of tele-imaging and telepathology as tools for 
improved diagnosis and education in LMICs; 

 ■ evaluation of models for implementing effective screening pro-
grammes in different socioeconomic settings.

 ■ Treatment and palliative care:

 ■ research on improvements of health-care systems to reduce barriers 
to access for diagnosis and treatment, rehabilitation and palliative 
care;

 ■ cost effectiveness of resource minimal, locally affordable and effec-
tive multimodality therapy for common cancers, including surgery; 

 ■ palliative role of surgery, chemotherapy and radiotherapy;

 ■ validated models on palliative care in different socioeconomic 
settings;

 ■ evaluation of outcome of community-based palliative care, conditions 
for success and sustainability;

 ■ morphine policy for palliative care: What works? 

 ■ means to reduce migration from LMICs to high-income countries of 
health-care professionals.

 ■ Research on establishing/scaling up comprehensive national cancer 
control policies:

 ■ research that tracks the cancer burden and its social determinants;

 ■ improvements in cancer registration, especially in Africa;

 ■ collect other data needed on cancer (including prevalence of major 
risk factors, human resources, staging, treatment, use of opiates, 
economic impact of cancer, etc.); 
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 ■ promote sample surveys of prevalence of social determinants of NCDs; 

 ■ means to reduce legal constraints on data collection;

 ■ identify the local successes (e.g. in downstaging and treatment, and 
apply more widely);

 ■ means to train health professionals on all aspects of cancer control, 
including leadership and management of cancer control programmes 
with a public health approach at the national, state and district levels;

 ■ means to influence politicians on needs for cancer control;

 ■ innovative ways to facilitate the development or reinforcement of 
cancer control programmes that could accelerate improvement pro-
cesses on a wider scale in LMICs. 

Highest research priorities 

 ■ Primary prevention: 

 ■ identification of priority risk factors in the country concerned based 
upon their population attributable fraction (PAF) (i.e. the fraction/
proportion of cancers that can be attributed to different risk factor 
exposures);

 ■ effects of tobacco and alcohol control measures;

 ■ obesity control and promotion of physical activity;

 ■ the role of diet, nutrition and the relation to local agricultural 
practices.

 ■ Early detection:

 ■ identify the determinants that result in cancer being diagnosed at 
an advanced stage;

 ■ means for downstaging of detectable cancers through public aware-
ness programmes; 

 ■ strategies for increasing adherence to cervix screening programmes 
(barriers); 

 ■ evidence for effectiveness of breast awareness/clinical breast 
examination.

 ■ Treatment and palliative care:

 ■ research on improvements of health-care systems to reduce barriers 
to access for diagnosis and treatment, rehabilitation and palliative 
care;

 ■ evaluation of outcome of community-based palliative care, and condi-
tions for success and sustainability;
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 ■ means to reduce migration of health-care professionals from LMICs 
to high-income countries.

 ■ Scale up national cancer control programmes: 

 ■ research to track the cancer burden and its social determinants;

 ■ collect other data needed on cancer (including prevalence of major 
risk factors, human resources, staging, treatment, use of opiates, 
economic impact of cancer, etc.); 

 ■ identify the local successes (e.g. in downstaging and treatment, and 
apply more widely);

 ■ means to influence politicians on needs for cancer control.

Discussion

There is concern about the financial burden of health-care costs in intro-
ducing Western-type care in LMICs. A recent report on economics and 
cancer has been published by the Lance Armstrong Foundation.

We hope that the costs of human papillomavirus vaccination will be 
reduced – we need to ensure screening is maintained for the current 
generation. Infectious diseases as a category is a major cause of cancer 
in LMICs.

Salted food and stomach cancer is important in many LMICs – as envi-
ronmental conditions of children are improved, the risk will be reduced. 
As improved diet is promoted, stomach cancer will be one of the first to 
be influenced.

In some parts of the world, oral cancer should be considered for early 
detection.

Colon cancer – priorities for prevention, at present Western-type screen-
ing cannot be translated to LMICs, not just costs of the tests, but also 
limited acceptability and costs of diagnosis.

A coherent, affordable strategy for LMICs is needed, and more effective 
analytical processes for promotion should be developed.

Tertiary citadels of power often sabotage the optimal approaches to 
prevention and early detection.
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7. CRD: Dr Jean Bousquet and Dr Eva Mantzouranis

Everyone in the world is exposed to CRD risk factors, often in conjunc-
tion with other NCDs. Co-morbidities are of paramount importance and 
are also often commonly connected to other NCDs. Risk charts are not 
available for CRDs.

 The first steps were to refine strategies that became effective on 7–8 
April 2009.

Further steps:

 ■  modelling estimates for the impact of interventions for prevention of 
CRD and NCD risk factors; 

 ■ risk charts for chronic obstructive pulmonary disease (COPD).

Future plans:

 ■ risk charts for other CRDs;

 ■ implementation of effectiveness of prevention measures.

NCD management and prevention of CRDs in PHC of LMICs:

 ■ risk factors and co-morbidities common to NCDs; 

 ■ WHO PEN (Package of Essential NCD Interventions), PALSA Plus (Practi-
cal Approach to Lung Health in high-HIV prevalence countries), CHLS 
(Union) International Union Against Tuberculosis and Lung Disease 
(Child Lung Health in the Southern African development Community 
Region) - all have a primary CRD component with extension to other 
NCDs;

 ■ importance of education of PHC; 

 ■ integrated action plan is key in LMICs (priorities and resources).

First steps: 

 ■ translation and adaption of current programmes;

 ■ assess CRD burden in PHC.

Second steps:

 ■ implementation studies in some LMICs (pilot studies);

 ■ health education on CRDs in LMICs;

 ■ further plans: expand the study after modification for use in different 
settings and countries.
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Early determinants of CRDs are indoor and outdoor air pollution, infec-
tions and allergens. Lack of awareness and lack of access to proper care 
increases the severity of CRDs, increasing the demand on health services.

 ■ First step: to reach consensus on the major CRDs according to age 
groups, risk factors and gaps in knowledge. 

 ■ Second step: develop a protocol for a survey in LMICs to study the 
prevalence of CRDs and risk factors in children under 5.

 ■ Further steps: to conduct epidemiologic surveys and implementation 
studies on primary prevention.

Priorities for research are disease related. 

Severe asthma and co-morbidities are major health problems (with 25 
million cases, 250 000 deaths per year). People with severe uncontrolled 
asthma consume 80% of the health costs for asthma. Demonstrated 
cost-effective interventions have been established in high-income and 
middle-income countries. A universal definition of severe asthma was 
adopted this year. 

We need:

 ■ to estimate the burden;

 ■ estimation of spirometry/drug coverage in LMICs;

 ■ epidemiology of severe asthma;

 ■ implementation study in LMICs (derived from the protocol in El 
Salvador);

 ■ health education of health-care providers;

 ■ phenotype (and genotype) of patients with severe asthma in LMICs. 

The prevalence of asthma in children is increasing in LMICs, and sever-
ity is high. In LMICs, there are issues related to surveillance, identification 
and diagnosis. Although research in high-income countries will help to 
identify causes, priority levels are likely to be low for research in LMICs.

COPD is the major CRD in all countries, with 3.7 million deaths per 
year. COPD is the fourth highest cost of death, and could become the 
third. Tobacco smoking, occupational COPD and biomass fuel combustion 
are the major preventable causes. Research on the prevention of COPD 
is cross-cutting with other NCDs (i.e. it is automatically included in the 
exposure-based priorities – especially tobacco, though we do not have a 
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section on air pollution), so it will obtain a high priority in the research 
agenda.

It is essential to consider the co-morbidities essential to any programme 
since they are a major cause of disability and mortality.

 First steps:

 ■ universal definition of COPD/exacerbations;

 ■ patients’ reported outcomes for LMICs;

 ■ health education to health-care providers in LMICs.

Second steps: 

 ■ operational research (before and after) to evaluate the benefit of con-
comitant treatment of all NCDs over treatment of individual diseases; 

 ■ specific, general health outcomes and costs for patients’ reported 
outcomes. 

Occupational respiratory diseases are considered important, but do not 
meet the priority criteria. 

Research priorities

 ■  Severe/uncontrolled asthma and co-morbidities in adults and children 
of all age groups:

 ■ understand gaps in the knowledge of the prevalence and severity of 
various subtypes of CRDs; 

 ■ estimate the burden, risk factors and mortality of various CRD sub-
types and co-morbidities; 

 ■ develop and validate strategies for improving diagnosis of childhood 
asthma (in particular in children under 5), and its management and 
outcomes;

 ■ estimate the burden of asthma related to respiratory infection 
(mainly in children);

 ■ assess gaps in access and affordability to essential asthma drugs;

 ■ develop, implement and evaluate the impact of cost-effective inter-
ventions in LMICs for severe/uncontrolled asthma.

 ■ COPD and co-morbidities: 

 ■ reach consensus on a universal definition of COPD, COPD exacerba-
tions and risk factors for exacerbations, and address gaps in knowl-
edge to understand mechanisms of exacerbations; 
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 ■ estimate the prevalence, morbidity, mortality, risk factors and 
co-morbidities; 

 ■ estimate the attributable fraction of risk of COPD and other CRDs 
related to tobacco smoke, solid fuel combustion, outdoor pollution 
and allergens;

 ■ estimate the potential impact of interventions to reduce major risk 
factors of CRDs and of co-morbidities;

 ■ propose essential patients’ reported outcomes acceptable in all coun-
tries and across cultures;

 ■ evaluate benefits of treatment on COPD patients’ reported outcomes, 
specific and general health outcomes as well as in costs; 

 ■ consider integrated management of a person with COPD and con-
comitant co-morbidities (CVDs, diabetes and others).

 ■ Cost effectiveness of integrated prevention and management of CRDs 
in primary health-care and community settings:

 ■ investigate the feasibility, effectiveness and affordability of integrated 
prevention and management of CRDs based on a PHC approach;

 ■ investigate the knowledge and efficiency of health-care providers 
to assess, diagnose, treat and monitor common CRDs, asthma and 
COPD in adults and children of all ages and in different health-care 
settings;

 ■ investigate the availability of testing lung function PHC; 

 ■ assess the benefits of large-scale community education campaigns 
and community participation in the prevention and control of CRDs 
in different cultural and economic settings. 

 ■ Occupational diseases: 

 ■ develop evidence-based approaches for early detection of occupa-
tional CRDs and interventions to prevent progression of disability.

Early determinants of CRDs

 ■ Reach a consensus on the major CRDs by age group and risk factors 
and identify gaps in knowledge.

 ■ Develop methodology for a survey in LMICs to study the prevalence of 
CRDs and high-risk patients in children under 5.

 ■ Surveys using spirometry and other case finding strategies to determine 
CRD prevalence (including asthma) in children and adolescents and to 
identify risk factors in early life.
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 ■ Birth cohort studies and other longitudinal studies to assess genetic and 
early environmental determinants of CRD causality (especially asthma).

 ■ Develop and evaluate efficacy of preventive interventions worldwide, 
particularly in LMICs. Other interventions should be discussed. Research 
should be conducted to better appreciate definition, risk factors, burden, 
diagnosis, prevention and control; also a programme should be started 
when sufficient knowledge becomes available. A global fund for CRD 
research in LMICs should be developed.

Discussion

The highest priority for CRD research relates to smoking control, but in 
many LMICs the impact of biomass for heating is very important (perhaps 
there will be more benefit from climate change amelioration research). 
School surveys would facilitate surveillance of childhood asthma, how-
ever, surveillance of COPD through surveys will be more difficult because 
of difficulties in ensuring accurate spirometry. Early life history is impor-
tant in COPD. Treatment of COPD is very difficult, and research in high-
income countries will have to precede research in LMICs. About 50% of 
childhood asthma becomes adult asthma, the remainder disappears as 
children age.

8. Genetics: Dr Bernadette Modell

Prevention of genetic diseases of child health is a major aim. Single gene 
disorders cause a low proportion of disease on a population basis; much of 
the genetic burden of disease is multigenetic. The total burden of genetic 
disease is influenced by cultural practices, e.g. the high prevalence of 
consanguinity in the WHO Eastern Mediterranean Region Office (EMRO). 
Some of these issues can be researched in immigrant communities in 
high-income countries. 

 The implications of our current understanding of genetically associated 
disease are:

 ■ each affected person is a marker for a group of relatives at increased 
genetic risk in that person’s family – this creates the need for counsel-
ling support;

 ■ identifying and advising individuals requires medical genetics 
approaches, which are quite simple, but are not a standard part of 
current practice;
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 ■ the price of failure to apply genetic approaches is paid globally in terms 
of avoidable early-onset severe illness, avoidable deaths and avoidable 
affected births;

 ■ since genetic approaches are universally applicable, a coordinated 
research agenda is cost effective, and can help to link ostensibly dis-
parate programmes.

Many interventions for control of NCDs aim to empower people to protect 
their own health, and the health of their family, in a changing environ-
ment. Their effectiveness ultimately depends on the individual choices of 
informed people in the community. Accessible, high-quality information 
for health professionals, patients and the public is crucial for all of these 
programmes. The role of information as a therapeutic intervention is 
generally underestimated. 

General priorities:

 ■ develop methods and instruments for: assessing the health burden of 
genetically determined disorders; economic evaluation; surveillance; 
education; information provision;

 ■ develop approaches applicable in PHC for genetic risk assessment, 
information and counselling;

 ■ investigate the role of genetic risk factors in targeting drug treatments 
in PHC;

 ■ develop low-cost methods for genetic testing to facilitate equitable 
access to services;

 ■ adapt medical records systems to include genetic and family history 
information;

 ■ develop informatics approaches for delivering information for health 
decision-makers, and instruments for professional education and infor-
mation for patients and the community;

 ■ develop service models for control of single gene disorders in LMICs;

 ■ monitor ethical, social and legal issues concerned with implementation 
of new genetic knowledge in health-care practice.

Priorities for sickle cell and thalassemia:

 ■ define the country-specific distribution of carrier prevalence and 
affected births, outcomes for affected children in terms of survival 
and access to and quality of care;

 ■ investigate requirements for and cost-effective models of patient care;
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 ■ investigate locally appropriate approaches for carrier screening and 
information about reproductive risk, and availability and acceptability 
of options for reducing it;

 ■ design an integrated service combining patient care and prevention 
through carrier identification and genetic counselling;

 ■ set up a surveillance system for assessing changes in affected birth 
prevalence and patient outcomes in response to interventions.

Priorities for birth defects in general:

 ■ define the country-specific distribution of birth defects and outcomes 
for affected children in terms of survival, and access to, and quality 
of care;

 ■ investigate requirements for patient care and cost-effective models of 
care;

 ■ investigate the local potential of preventive approaches: 

 ■ before pregnancy (e.g. folic acid food fortification, detection and coun-
selling for carriers, for example, sickle cell or thalassemia); 

 ■ during pregnancy (e.g. fetal anomaly scanning, other forms of prenatal 
diagnosis); 

 ■ at the end of pregnancy (anti-D to prevent rhesus haemolytic disease 
in subsequent pregnancies); 

 ■ in the newborn period (neonatal screening).

 ■ design an integrated service combining patient care and prevention 
through carrier identification and genetic counselling;

 ■ set up a surveillance system for assessing changes in affected birth 
prevalence and outcomes in response to interventions.

Highest research priorities

 ■ Networking with all programmes to: 

 ■ identify the potential contribution of genetic approaches;

 ■ develop relevant generalizable approaches; 

 ■ apply and evaluate them.

 ■ Advocate development of affordable drugs and technologies.

 ■ Coordinate existing fragmented initiatives to: 
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 ■ develop agreed tools for assessing epidemiology, cost analysis, 
surveillance, professional education, and patient and community 
information;

 ■ support national policy-makers in applying these tools in service 
programming and in PHC.

 ■ Develop informatics approaches and tools for:

 ■ ensuring standardization and quality of community genetics 
instruments;

 ■ disseminating instruments and approaches via the Internet;

 ■ facilitating the local application of instruments and approaches;

 ■ providing distance learning in public health and primary care 
genetics.

 ■ Support service planning by developing and disseminating methods 
and instruments for:

 ■ relevant genetic epidemiology;

 ■ evaluation of costs and benefits;

 ■ programme surveillance;

 ■ professional education in basic genetics and genetic counselling; 

 ■ informing and empowering patients; 

 ■ informing the community. 

Discussion

The problem of costs of genetic testing is that it is unlikely that personal-
ized medicine based on genetic tests will be affordable in LMICs for some 
time to come. Family history at this stage is likely to be more informative. 
However, we may have to research the value added by such enquiries, 
though often although the family history may be known, the cause of 
death may not.

9. Primary health care and health systems: Dr Shanthi Mendis

Research related to reorientation of PHC needs to address issues related to 
stewardship, investment in PHC, prioritization, equity, financing policies, 
service delivery, health workforce, and community engagement. In order 
to have an impact across the range of these issues, careful assessment 
of the need, quality, design and process of research will be required. A 
range of diseases are grouped together under NCD. While they share 
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risk factors, prevention strategies and patient care pathways, individual 
diseases have different cost profiles, impact differently on health systems 
and will also require separate in-depth studies. 

Stewardship 

Research priorities are to:

 ■ establish the appropriate balance in investment between approaches 
targeting population health and those targeting high-risk groups; 

 ■ develop governance mechanisms for effective intersectoral collabo-
ration across health and other domains and for rooting integrated 
approaches for NCD care in the PHC system;

 ■ assess political, cultural, policy and system barriers to equitable access 
of NCD interventions and ways of addressing them;

 ■ conduct sector analysis studies to obtain information about the contri-
bution of the private sector for delivery of NCD services and its impact 
on health equity.

Investment in health care 

Research priorities are to:

 ■ study the regulatory framework for safeguarding quality and patient 
safety and mechanisms for leveraging the private sector to improve 
service delivery and health outcomes; 

 ■ quantify gaps in public spending and donor support for NCD manage-
ment in primary care and resulting health inequities and make them 
visible to leverage political commitment to action.

Health equity

Research priorities are to:

 ■ develop innovative financing systems that protect people from cata-
strophic expenditure if they fall ill, promote treatment according to need 
and encourage providers to offer a mixture of curative and preventive 
services; 

 ■ incorporate the core set of essential NCD services that has been identi-
fied within a universal access framework;

 ■ evaluate the performance of PHC in terms of equity through studies on 
household expenditure, public sector administrative data and national 
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health accounts to better understand the link between poverty and 
NCDs; 

 ■ study the impact of poverty on food choices and physical activity choices;

 ■ moniter the utilization of pro–poor NCD programmes and public 
expenditure by the rich and the poor. 

Service delivery and scaling up PHC and cost-cutting strategies 

Research priorities are to:

 ■ prioritize NCD interventions that are likely to provide the greatest 
improvements in health for the available resources using cost-effec-
tiveness estimates, disease burden analysis and comparative risk 
assessment;

 ■ develop service delivery models that address gender, ethnic and socio-
economic inequities and promote continuity of care across different 
NCDs, comorbidities, primary, secondary and tertiary levels of care 
and between the public and private sectors;

 ■ optimize national drug and technology policies, including appropriate 
procurement, rational use and access;

 ■ generate information about the appropriate mix of most cost-effective 
technological applications for PHC and their impact; 

 ■ study cost effectiveness of NCD interventions and safety and effective-
ness of their use in PHC settings by non-physician health workers; 

 ■ identify synergies between service delivery for HIV/AIDS, tuberculosis 
and other chronic infectious diseases and NCDs in primary care. 

Human resources 

Priority research areas are to:

 ■ determine appropriate allocation of tasks to various categories of health 
workers at different levels of the health system to serve the needs of 
NCD patients; 

 ■ develop and validate methodologies to upgrade the skill-mix and train 
non-physician health workers to provide NCD care; 

 ■ develop and validate evidence-based clinical decision support systems 
to improve clinical practice patterns on NCD care;

 ■ identify ways to retain health workforce in primary care and to 
strengthen the skill-mix of health workers for NCD care in PHC;
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 ■ identify strategies to modify provider behaviour and improve clinical 
performance, including shifting to community- and patient-centred 
paradigms of care; 

 ■ study the roles and functions of all levels of the PHC-based system 
in relation to the provision of NCD services as a means of explicitly 
defining the knowledge, skills, diagnostic equipment and medicines 
that should be available and the exchange of information that should 
take place between levels. 

Health information system 

Priority research areas are to:

 ■ develop simple, applicable and standardized patient record systems to 
improve patient outcomes and quality of care;

 ■ develop, where feasible, health information support systems using mod-
ern information technology (e.g. mobile phones, handheld computers);

 ■ apply information technology for improving care pathways in low-
resource settings, while maintaining the simplicity of systems in order 
not to compromise applicability.

Community engagement in PHC 

Priority research areas are to:

 ■ develop effective family- and community-based strategies for delivery 
of NCD interventions;

 ■ develop innovative and culturally acceptable solutions with locally 
available resources for delivery of NCD interventions; 

 ■ implement evidence-based NCD interventions on a large scale through 
family- and community-oriented services.

Discussion

 A range of different research studies, including reviews, analyses of 
policies in PHC, case studies of successes and failures, controlled trials, 
population-based econometric studies and comparative studies of dif-
ferent service delivery models are necessary to study the above issues. 
Research evidence generated from these studies needs to be synthesized 
and packaged to inform policies that shape the long-term, complex and 
arduous process of reorienting PHC for NCD prevention and control.
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10. Translation of research findings into policy and practice:  
Dr Kristina Jonsson 

Research priorities are to:

 ■ understand contextual factors in relation to knowledge translation 
and research utilization to inform measures to facilitate research use;

 ■ identify determinants of policy diffusion and knowledge translation, 
including readiness of (health) systems to accept and implement policies; 

 ■ understand the interactions of competing interest groups, actors and 
networks, policy narratives and discourses and their impact on utiliza-
tion of evidence;

 ■ understand the relationship between different sectors in society in 
dealing with NCDs.

Additional priorities are to:

 ■ develop conceptual frameworks and analyses of research–policy–prac-
tice processes to better understand research utilization (or lack thereof);

 ■ understand how lifestyle measures and policies affect personal choices, 
business opportunities and societal organization and how they in turn 
impact action. 

Personal encounters are important, and policy-makers should be instru-
mental in initiating research as well as applying it. Research should be 
timely and relevant to the country concerned. There should be agree-
ment on the problem priority areas. Cross-country comparisons may be 
informative. 

Discussion

There has to be prior belief among policy-makers that research will be 
of benefit. This is easier to achieve if the researchers produce adequate 
documentation that research will be of benefit to the country. The one 
page summary will be critical, and the supporting documentation must 
be understandable. Senior officials in government often have their own 
(short-term) agendas; research may not seem relevant, and it may be 
necessary to use descriptors that indicate the likely benefit (e.g. surveil-
lance, monitoring, evaluation) and not use the term research at all. 
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B. WHO process to finalize discussion of background papers: Dr 
Shanthi Mendis 

There is a need to ensure uniformity in the structure of the background 
papers. 

Criteria for selecting top priorities:

 ■ feasible

 ■ applicable

 ■ cost-effective and affordable

 ■ potential to influence policy

 ■ impact on health outcomes

 ■ impact on equity

 ■ positive public health impact

 ■ sustainable

 ■ make a significant (measurable) impact.

Discussion 

Surveillance should be cross-cutting, while cancer registration has led the 
field, registries can be established in other areas (not necessarily covering 
the whole country). Similar principles can be used for other NCDs, though 
probably in different areas and different types of health-care facilities. 
Similarly, surveys can be designed to collect risk factor data for all NCDs.

The target audience for this document will be ministries of health and 
technology of LMIC WHO Member States, but also for development agen-
cies, potential funders and worldwide alliances. It will be important to 
involve the WHO regional offices, relevant officials within them and WHO 
country representatives in LMICs. High-income countries should also 
be involved as they are potential sources of funds as well as research 
partners. The next stage of the process will be regional consultations. 
It is expected that regional offices will have meetings with stakeholders 
to ensure that there will be appropriate buy-in by potential researchers.

Strengthening research capacity in LMICs 

In most LMICs, there is insufficient research capacity for the identified 
priorities. Often ministries of health do not recognize this need. There 
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are several models available from high-income countries, but they may 
not be applicable to the resources available in LMICs. To avoid increasing 
the brain drain, it is important that research training is provided within 
LMICs, as far as possible, as well as providing the infrastructure to sup-
port research, otherwise trained people will inevitably leave. Partnerships 
are critical, both with institutions in high-income countries and between 
LMICs. The example of research on AIDS in LMICs shows what can be 
done; unfortunately, there are relatively few the world over interested in 
NCDs. The United States Centers for Disease Control and Prevention is 
working with WHO in this area.

WHO collaborating centres have played an important role in the past, 
and now there is interest in developing new and strengthening existing 
collaborating centres to facilitate capacity strengthening. For example, 
currently a course is being prepared by the WHO Collaborating Centre 
in Lausanne with the support of WHO to train national NCD programme 
managers.

Research priorities for prevention and management of NCDs related to 
surveillance, primary prevention and health care were discussed. 

Surveillance 

 ■ Take into account, where possible, the burden of illness in a country 
across regional, gender and socioeconomic differences. Identify the 
most effective means of determining the principal causes of death.

 ■  Identify the principal environmental factors involved in promoting the 
prevalent risk factors (i.e. the prevalence of smoking, high blood pres-
sure, high blood cholesterol levels, increased body weight, pregnancy 
diabetes, high biomass use in home cooking).

 ■  Identify national issues relating to these risk factors (e.g. home pro-
duced tobacco, commodity sources of total fat, saturated fat, n-6 and 
n-3 fats, salt, meat and cereal/sugar sources and whether they are 
imported or locally produced).

 ■ Identify price elasticity, availability and marketing issues relating to 
tobacco use, high fat/high sugar/salty foods, meats, cereal quality, fruit 
and vegetable consumption. 
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Primary prevention

 ■ Develop a portfolio of options for reducing tobacco use with cost–benefit 
analyses of different approaches to prevention (e.g. pricing, placing, 
access and marketing policies).

 ■ Assess current and predicted food production, processing and retail-
ing practices taking into account of emerging trade policies and needs 
for adapting to climate change and any impending reorganization of 
agriculture with an emphasis on food security. 

 ■  Identify economic benefits of a health-orientated approach to the 
national food supply with an assessment of the principal factors affect-
ing current intakes, including government and workplace-related 
opportunities for change.

 ■  Develop a nutrient profiling method for specifying the relative quality 
of foods for use in policy-making at the production, processing, retailing 
and government purchasing policy level. Consider value of specify-
ing standards for traditional foods in catering that conform with the 
original composition before the nutritional transition. 

 ■ Assess the value of restrictions on marketing, placement and access 
to poor quality foods, taking into account current trade policies and 
complying with World Trade Organization regulations by applying all 
measures to both home produced and imported foods.

Health services improvements

 ■ Identify suitable mechanisms for incorporating hepatitis and human 
papilloma virusesm vaccination into current health-care schemes.

 ■  Establish a suitable mix of medical, nursing and lay involvement in 
community participation in monitoring risks of NCDs with a special 
emphasis on young women prior to and during pregnancy, promoting 
breast feeding and suitable growth in the weaning and early childhood 
period.

 ■ Establish from country-specific analyses the most suitable feasible and 
cost-effective models for identifying hypertensive and glucose intolerant 
subjects with simple non-invasive methods.

 ■ Work out the most suitable means of scaling current proven diabetes 
and hypertensive preventive methods for use by the community.
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 ■ Identify and develop best models for ensuring simple portfolio of cheap 
pharmaceutical therapy for those with pre-existing risk factors.

Next steps

 ■ Revision of background papers according to agreed layout and agreed 
research priorities.

 ■ Revision of research priorities. There must be some reduction in the 
lists for some topics: many are too general; specific research questions 
have to be identified based upon knowledge of the gaps in knowledge 
and the needs of LMICs.

 ■ Wider dissemination to experts for review, if not already done.

 ■ Revised versions shared with WHO regional offices.

 ■ Anticipate decision on finalization in December 2009.

 ■ Hope that the final version will be available by the end of 2009.



346

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

Abbreviations

AIDS  acquired immunodeficiency syndrome

CHD  coronary heart disease

COPD  chronic obstructive pulmonary disease

CRD  chronic respiratory disease

CVD   cardiovascular disease 

FCTC  Framework Convention for Tobacco Control

GDM  gestational diabetes

HIV  human immunodeficiency virus

LMIC  low- and middle-income country

NCD  noncommunicable disease

PHC  primary health care

WHA  World Health Assembly

WHO  World Health Organization
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2.3 Third meeting 
Geneva, World Health Organization 
19–21 October 2010 
Meeting Report

Tuesday, 19 October 2010 

Meeting of experts

Opening session
Dr Ala Alwan, Assistant Director-General, Noncommunicable Diseases 
and Mental Health, WHO, welcomed participants and presented the chain 
of events that had led to the current meeting. He also presented the objec-
tives of the meeting.

 In May 2000, the World Health Assembly endorsed the Global Strategy 
for Noncommunicable Diseases (NCDs). In 2006, a six-point NCD Action 
Plan was developed with Member States. Objective 4 of this Action Plan is to 
promote research on NCD prevention and control. In August 2008, a WHO 
stakeholder meeting began to set out a plan for achieving this objective 
under the title “A Prioritized Research Agenda for Prevention and Control 
of Noncommunicable Diseases”. Within WHO, the meeting was attended 
by representatives from the NCD and Mental Health cluster as well as the 
Information, Evidence and Research cluster. There are clearly roles for mul-
tilevel, multinational, multiorganizational activities in achieving objective 
4 of the NCD Action Plan. Efforts began to produce working papers relating 
to cardiovascular diseases (CVDs), diabetes mellitus, chronic lung diseases 
and cancers. In 2009, there was further consultation with stakeholders 
and, in early 2010, the working papers were circulated to regional offices, 
WHO experts and collaborating centres with the objective of finalizing these 
papers as well as addressing the cross-cutting themes of “primary health 
care” and “translating evidence into policy”. It was stressed that this was 
not a research agenda for WHO; rather, these were recommendations for 
a research agenda, with emphasis on low- and middle-income countries 
(LMICs), prevention and policy development.

Dr Shanthi Mendis, Coordinator, Chronic Diseases Prevention and Man-
agement, WHO, presented an overview of the document “A Prioritized 
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Research Agenda for Prevention and Control of Noncommunicable Dis-
eases (7th version)” by describing the “ten milestones in three years”, 
which had led to a “prioritization of priorities”. She highlighted the 
inequalities in context-specific research and capacity in LMICs. The key 
objectives of the Prioritized Research Agenda are to identify important 
areas for research and to develop capacity to conduct this research. 

The aims of the current meeting were stated as: 

 ■ producing a two-page summary of the Prioritized Research Agenda;

 ■ prioritizing the priorities;

 ■ finalizing the working papers.

In the ensuing discussion, Dr David Matthews stated that the “Grand 
Challenges in Chronic Diseases” published in Nature in 2007 (co-authored 
with Dr Abdallah Daar) should be referenced as it utilized a validated, 
objective technique (the Delphi method) to shortlist research priorities 
given by 1400 participants. He also stressed that this should be a global 
initiative and should include high-income countries. 

Dr Richard Smith called for a more organized and integrated approach 
with involvement of the non-health sector. Dr Arun Chockalingam felt 
implementation research should be the focus of the Prioritized Research 
Agenda, and that the upcoming, high-level United Nations summit in 
September 2011 represented a unique opportunity to advance it. 

Dr Salim Yusuf was concerned that the Prioritized Research Agenda 
should stress the need for “research for making a difference”, as opposed 
to “research for researchers”, and reminded participants that not even 
the richest countries could afford to tackle all of the research priorities.

Several participants were keen that overarching themes across disease 
“silos” were emphasized throughout the Prioritized Research Agenda. 

Afternoon session
Following group work to finalize the working papers, two linked goals 
were set for the afternoon session. First, the research priorities should 
be limited to five for each working paper. Second, a two-page summary 
should be produced for the whole Prioritized Research Agenda. The work-
ing papers tackled: tobacco control; diet, nutrition and obesity; physical 
activity; CVDs; diabetes; cancer; chronic respiratory diseases (CRD); pri-
mary health care approach; genetics; social determinants of NCDs; and 
translation of evidence into policy. 
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 Wednesday, 20 October 2010

Open meeting for stakeholders in the WHO Executive Board 
Room
Dr Alwan, Assistant Director-General, Noncommunicable Diseases and 
Mental Health, WHO, opened the meeting with the comment that: “In 
all countries, and by any metric, the epidemiological transition is well 
advanced and chronic NCDs now account for a large enough share of 
disease burden and poverty to merit a concerted and coordinated public 
policy response”. 

NCDs are the single biggest cause of death. Nearly 60% of all deaths in 
the world are due to NCDs and 35 million people die every year because 
of NCDs. This number includes nine million people who die from NCDs 
before the age of 60. WHO projects that over the next 10 years, the largest 
increase in deaths from diabetes, CVDs, cancer and respiratory disease 
will occur in Africa and other populations in developing countries. NCDs 
are also emerging as major macroeconomic risks. Dr Alwan quoted data 
from a World Bank study in India showing that if one family member is 
affected with cancer there is more than a 50% chance that the family will 
experience catastrophic health expenditures, and that 25% of families 
will be driven below the poverty line.

When the World Health Assembly endorsed the Global Strategy for 
the prevention of NCDs with its three major components – surveillance, 
prevention and health care – it provided for the first time a clear global 
vision for addressing NCDs in a comprehensive way. The Framework 
Convention for Tobacco Control (FCTC) followed three years later in 2003, 
and by 2010 there were around 170 parties to the convention. Next was 
the Global Strategy on Diet, Physical Activity and Health in 2004. Then, 
in 2008, Member States at the World Health Assembly endorsed an Action 
Plan to implement the Global Strategy for Prevention and Control of Non-
communicable Diseases and called for raising the priority accorded to 
NCDs in development work at global and national levels. The endorsement 
of the Action Plan for the Global Strategy for Prevention and Control of 
Noncommunicable Diseases brought new life into the values of equity, 
social justice and universal coverage. The Action Plan is a call to place the 
needs of the developing world first when global policies are formulated. 

There are three components of the Global Strategy for Prevention and 
Control of Noncommunicable Diseases: 

 ■ surveillance to quantify and track NCDs and risk factors; 
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 ■ primary prevention to reduce the level of exposure to risk factors; 

 ■ health care for people with NCDs. 

Dr Alwan summarized that political commitment and priority given to 
NCD prevention in health and development agendas should be increased. 
More work is needed on evidence-based interventions. Capacity in public 
health and political and managerial areas of risk factor control should 
be strengthened, with engagement of the non-health sector. He used the 
example of the FCTC to illustrate the potential of evidence-based policy-
making in the field of NCDs.

Dr Tikki Pangestu, Director, Research Policy and Cooperation Depart-
ment, WHO, discussed the subject of the World Health Report 2012 titled 
“Better Research for Better Health”, with the warning that although 26 
reports had been published in the last 20 years regarding the state of 
health research, none of the previous reports has been as systematic or 
ambitious, or attempted to describe the link with good health. There are 
three main conclusions in the report:

 ■ research is important for meeting health needs and improving health 
outcomes;

 ■ countries must invest more resources in developing and strengthening 
their national health research systems;

 ■ countries should not see research as an expense or as an afterthought, 
but rather as an investment for a better, healthier future. 

Dr Mendis discussed the Prioritized Research Agenda for Noncommu-
nicable Diseases in the context of the six-part NCD Action Plan:

1. Integrate NCDs into the development agenda.

2. Establish/strengthen national policies/programmes.

3. Reduce/prevent risk factors.

4. Promote NCD research.

5. Strengthen partnerships.

6. Monitor NCD trends and assess progress. 

A global research agenda would help to address the major disconnect 
between the demands on LMICs versus human resources and financial 
capacity to respond to these demands. There is currently weak interna-
tional collaboration to promote and support the multidimensional and 
multisectoral research that is needed for NCD prevention and control.
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The target audiences of the Prioritized Research Agenda are:

 ■ ministries of health;

 ■ ministries of research, science and technology;

 ■ international development agencies;

 ■ research institutions;

 ■ NCD research alliances;

 ■ public policy-makers;

 ■ research community;

 ■ health professionals;

 ■ nongovernmental organizations (NGOs).

Aims of the Prioritized Research Agenda are to:

 ■ ensure that decisions and actions for addressing NCDs are grounded 
in evidence from research;

 ■ identify knowledge gaps and address research required for public 
health action and prevention; 

 ■ strengthen NCD research capacity and harmonize research efforts in 
LMICs. 

The desired outcomes of the meeting and of the Prioritized Research 
Agenda are:

 ■ increased awareness and recognition of the priorities in NCDs in global, 
regional and national research and development efforts;

 ■ ministerial level political support, financial commitment and invest-
ment for NCD research; 

 ■ support of the Prioritized Research Agenda by international develop-
ment agencies;

 ■ improved cooperation for NCD research among donors/key partners 
to align aid with NCD research priorities.

Dr Mendis stated that the prioritization of research had relevance and 
feasibility for LMICs, with great potential for impact on national health 
policies/programmes within a 10–year time frame. Each of the working 
paper groups presented their five research priorities, which are listed 
below.
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CVDs

 ■ Generate country-specific information about risk factors, disease bur-
den and time trends, and their economic and social costs in order to 
make the policy case for political leadership to give high priority for 
CVDs on the development agenda. 

 ■ Develop comprehensive interventions (e.g. policy, environmental, health 
systems) to address cardiovascular risk factors in diverse cultural and 
economic settings and evaluate their effectiveness.

 ■ Investigate and define health system-related opportunities and barriers 
to patient care and develop feasible approaches to apply cost-effective 
interventions for preventing heart attacks and strokes through primary 
health care.

 ■ Validate cost-effective screening approaches, risk prediction method-
ologies and clinical algorithms to identify high cardiovascular risk 
individuals applicable to LMIC settings.

 ■ Determine the impact of CVD prevention policy on social inequities in 
populations.

Cancer

 ■ Develop methods for applying cancer prevention strategies in relation 
to local culture and local resources (including primary prevention, 
effective early detection and vaccination programmes). 

 ■ Identify means to reduce barriers to access to diagnosis, treatment and 
rehabilitation for curable cancers and palliative care for non-curable 
cancers.

 ■ Study cost effectiveness of modalities of different surgical procedures 
and radiotherapies given varying resource settings and health-care 
systems.

 ■ Track the cancer burden, including other data needed to strengthen 
cancer programmes.

 ■ Develop means to train health professionals and develop innova-
tive ways to facilitate and increase the awareness of cancer control 
programmes.
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Diabetes

 ■ Investigate how to identify and overcome barriers to translation of 
evidence-based knowledge into improved management of diabetes (e.g. 
medication use, technologies, health systems, culture, gender, literacy).

 ■ Investigate optimal implementation and evaluation of community-based 
primary prevention models (for diabetes and CVDs) with particular 
attention to the effects of rural–urban migration and changing food, 
physical activity patterns and transportation policies. Target high-risk 
individuals within the community, where appropriate. 

 ■ Develop models for optimal delivery of diabetes education and clinical 
management in LMICs – testing, compare different models and assess 
cost effectiveness.

 ■ Monitor trends in rates of major complications of type 1 and type 2 
diabetes, including CVDs, lower extremity amputations, blindness and 
end-stage renal disease.

 ■ Develop cost-effective technologies for glucose monitoring and insulin 
delivery, including stable insulin preparations.

CRDs

 ■ Study the feasibility and effectiveness of low-cost and integrated preven-
tion and management approaches of CRDs through a primary health-
care approach concomitant with other NCDs. 

 ■ Determine asthma, chronic obstructive pulmonary disease (COPD) and 
occupational respiratory diseases burden and risk factors, including 
tobacco smoke, solid fuel combustion, outdoor and indoor air pollution, 
allergens and other environmental factors and co-morbidities.

 ■ Develop evidence-based approaches and strategies for early diagnosis 
and treatment of asthma and COPD in LMICs with special focus on 
children and elderly groups, and develop efficient tools of training for 
health-care providers. 

 ■ Assess gaps in access and affordability to essential technologies and 
medicines for asthma and COPD and develop strategies to provide 
low-cost essential medicines to poor populations and to prevent over 
prescription and over consumption. 

 ■ Estimate the impact of interventions and monitor the progress and 
trends of prevalence, risk factors, morbidity and mortality, disease 
burden and access benefits of community education and participation. 
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Tobacco control

 ■ Research to estimate the impact of tax and price policies, including 
developing country-specific price elasticity estimates, differential 
impact, tax structure and effective tax administration to curb tax 
avoidance and tax evasion.

 ■ Research to optimize cessation interventions, including adaptation of 
interventions that are effective in high-income countries to LMICs, 
identification of the most cost-effective interventions for resource-
constrained countries and integration of cessation into health systems.

 ■ Research to assess the economic impact of tobacco use and to evaluate 
the economic impact of tobacco control (e.g. on jobs, health-care costs, 
productivity).

 ■ Research the interrelationships between tobacco use and poverty, 
including the role of tobacco use in causing poverty and compromising 
other spending, and the differential effect of tobacco control policies 
and programmes on the poor.

 ■ Research to develop messages effective in overcoming misinformation 
spread by tobacco companies, build/strengthen social norms against 
tobacco, and build support for tobacco control policies and programmes.

 ■ In countries highly dependent on tobacco, research on developing eco-
nomically viable alternatives to tobacco growing and manufacturing.

Diet, nutrition and obesity

 ■ Develop feasible and affordable methodologies to monitor individual 
intakes of salt, fruit and vegetables, red meat, total energy, fats and 
fatty acids, and total carbohydrate quality and quantity.

 ■ Determine effective programmes and policies for inclusion in a portfolio 
of actions to improve dietary quality and food security and prevent 
weight gain and obesity. These programmes may be at the individual 
level (e.g. behaviour modification) or at the policy level (e.g. agriculture 
and trade), but all should include measures of economic viability, overall 
effectiveness, sustainability and differential social impact.

 ■ Study the appropriate use of food regulation, legislation and price con-
trols to improve nutrition and reduce the risk of obesity.

 ■ Study the role of specific food products on the development and preven-
tion of major NCDs (e.g. oil crops, dairy products, meat, grains).
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 ■ Develop and validate health promotion approaches to improve nutri-
tion programmes in schools, worksites and governmental controlled 
institutions. 

Physical activity

 ■ Development of measurement and surveillance methods for physical 
inactivity and sedentary behaviours (using self-report, objective meth-
ods and combinations of both) to collect population prevalence and 
trend data and support estimates of disease burden attributable to 
physical inactivity and economic cost of inactivity in adult and youth 
populations.

 ■ Research to understand the individual, social and environmental deter-
minants of physical activity and sedentary behaviours across the life 
course, with a special emphasis on critical developmental periods in 
the early years (<5 years), young people (5–12 years), adolescence (12+ 
years) and in later life (>65 years). 

 ■ Evaluations of prospective cohort, quasi-experimental and opportun-
istic “natural experiments” of changes in the urban and peri-urban 
environments, including studies of urban redevelopment, installation/
modification of transport systems and changes in regulations and leg-
islation in sectors other than health (e.g. transportation, community 
development, finance) on increasing physical activity and decreasing 
sedentary behaviours.

 ■ Testing of whole-of-community, multicomponent approaches aimed at 
increasing physical activity and reducing sedentary behaviour (e.g. 
individual, social, environmental and policy actions, across school, 
primary health care, worksite, local neighbourhood settings). 

 ■ Research to identify the most effective mechanisms for the adoption 
and implementation of the 2010 Global Physical Activity Guidelines in 
LMICs. 

Primary health care

 ■ Quantify the financial requirements to deliver appropriate NCD control 
activities, using a set of cost-effective NCD interventions.

 ■ Determine the core requirements for cost-effective NCD control at vari-
ous levels of the health system, including human resources and health 
and biomedical technology. 
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 ■ Develop context-specific solutions to overcome health system barriers, 
including a weak referral system and limited access to medical technol-
ogy/medicines and skilled health workforce. 

 ■ Develop cost-effective approaches for promotive and preventive early 
detection of NCDs and health behaviour counselling in primary health 
care settings.

 ■ Evaluate the impact of integrated service delivery models aimed at 
securing continuity of care across different NCDs, co-morbidities and 
pregnancy through various levels of health-care delivery systems and 
through the public, NGOs and private sectors. 

Genetics

 ■ Develop methods and instruments for assessing the health and eco-
nomic burden of genetically determined disorders.

 ■ Develop approaches applicable in primary health care for genetic risk 
assessment, information and counselling.

 ■ Develop community genetics services, based on genetic approaches in 
health care at all stages of life.

 ■ Develop informatics approaches for delivering information for health 
decision-makers, and instruments for professional education and infor-
mation for patients and the community.

 ■ Monitor ethical, social and legal issues concerned with implementation 
of new genetic knowledge in health-care practice. 

Social determinants

 ■ Understand the role of social determinants in prevention and control of 
NCDs, partly through better disaggregation of population health data 
in order to identify vulnerable groups.

 ■ Study the impact of social, economic and political factors (including 
social protection, health services, education) on NCD outcomes and 
inequalities.

 ■ Develop mechanisms for community participation in the design, deliv-
ery and priority setting of NCD policies, and develop mechanisms to 
enable civil society to play a role in advocacy, monitoring and social 
mobilization for addressing NCDs.

 ■ Develop ways of achieving “whole of government” approaches to NCD 
prevention and control.
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 ■ Design, implement and evaluate “pro–poor” NCD prevention and control 
programmes.

Translation of evidence into policy

 ■ Study contextual factors in relation to knowledge translation and 
research utilization to inform measures to facilitate research use, 
including policy diffusion and readiness and capacity of (health) sys-
tems to accept and implement policies and programmes.

 ■ Study the interactions of competing interest groups, actors, networks 
and policy frameworks and their impact on utilization of evidence.

 ■ Investigate the relationship between different sectors in society in deal-
ing with NCDs, including how links between research institutions and 
public health agencies can contribute to NCD prevention and control. 

 ■ Investigate how lifestyle measures and policies (regulatory and leg-
islative) affect personal choices, business opportunities and societal 
organization and how they in turn impact action.

 ■ Develop cost-effective approaches for translation of evidence-based 
health promotion interventions.
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Thursday, 21 October 2010

Group work
The ways in which a web-based global NCD research platform could sup-
port the implementation of the Prioritized Research Agenda were dis-
cussed in three groups, addressing different aspects as described below.

What information could be shared?

1. The list of priorities for each topic.

2. Protocols, case reports, publications relevant to the NCD research 
platform (in particular by WHO collaborating centres, institutions, etc.).

3. How to do the various activities and responsibilities (e.g. basic manu-
als) and the role of training.

4. How countries feed their levels of achievement.

5. How many projects are funded by national agencies.

6. Issues of quality indicators and information provided from the proj-
ects, mainly publications.

7. How many medical schools or other organizations implement NCD 
curricula.

What mechanisms could be used to update the information? 

1. Quality assessment of materials by WHO collaborating centres and 
major research groups.

2. WHO collaborating centres and major research groups as an advisory 
board.

3. Active interview of country officers in order to get the database popu-
lated (by WHO).

4. Improve capacity building of the various countries.

5. Explore needs and demands (share the existing experiences of WHO 
collaborating centres).

How could such a platform be sustained? 

1. Involve NGOs and other interested public groups in the various 
countries.
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2. Strong leadership by WHO.

3. Dissemination of the platform at various scientific meetings of the 
scientific societies dealing with NCDs.

4. Evaluation and monitoring of the platform use.

With regard to the implementation of the Prioritized Research Agenda in 
LMICs, what should be the roles and responsibilities of the following?

funding agencies; 

WHO collaborating centres; 

universities and research institutions; 

public health institutes;

NGOs. 

Concerns were raised regarding resource and time implications of run-
ning and policing such a web platform. 

Presentations
Dr David Stuckler, from Oxford University, Christ Church, discussed the 
disparity between the burden of NCDs and global research budgets. He 
called for a reframing of the debate so that NCDs can be brought to the 
forefront of the global health agenda.

Dr Montorzi, from the Council on Health Research for Development 
(COHRED), Geneva, presented its role in implementing meaningful and 
sustainable changes by strengthening health research systems within 
countries. The four steps that COHRED takes are: 

 ■ capacity assessment; 

 ■ governance improvement; 

 ■ strategic communication; 

 ■ global access to country information.

Dr Bo Norrving, from the World Stroke Organization, Geneva, high-
lighted the global burden of stroke. Using the example of the World Stroke 
Organization, he suggested the possible roles that NGOs could play in the 
Prioritized Research Agenda:

raise awareness;

display research findings in clinical and policy perspectives; 
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 ■ guidelines and quality of care subcommittee; 

 ■ education and training in research;

 ■ fellowships and exchange programmes;

 ■ field studies in LMICs;

 ■ alliances with other NCD NGOs. 

Dr Arun Chockalingam, from the National Heart, Lung and Blood Insti-
tute, Bethesda, Maryland, spoke about the tsunami of chronic disease. 
The Global Health Office of the Institute is collaborating with the Global 
Alliance for Chronic Diseases to establish centres of excellence, which 
would be useful platforms to implement the Prioritized Research Agenda. 

Dr Alain Fontaine, from the Mission Stratégie et Recherche, Paris, 
presented the ministerial perspective as Minister of Health in France. 
Research can inform policy and decision-making, but it also needs to be 
relevant and timely.

Mr G Laleman, from the Belgian Development Corporation, Brussels, 
discussed the importance of commonalities across disease programmes 
and research priorities to prevent duplication and to create synergies.



361

Abbreviations

COPD   chronic obstructive pulmonary disease

CRD   chronic respiratory disease

CVD   cardiovascular disease

FCTC   Framework Convention for Tobacco Control

LMIC    low- and middle-income country

NCD   noncommunicable disease

NGO   nongovernmental organization

WHO   World Health Organization
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and control of noncommunicable Diseases



364

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases



365

Ministries of Health / Other Ministries

1. Dr Alain FONTAINE 
Ministère de la Santé, de la Jeunesse, 
des Sports et de la Vie associative 
Direction Générale de la Santé 
Paris, France

2. Dr Kirsten HAVEMANN 
Ministry of Foreign Affairs 
Copenhagen, Denmark

3. Ms Wendy HINTON 
New Zealand Permanent Mission 
Geneva, Switzerland

4. Mr David E. HOHMAN 
Permanent Mission of the United States  
Geneva, Switzerland

5. Mr Thor Erik LINDGREN 
Permanent Mission of Norway to the 
United Nations 
Geneva, Switzerland

6. Ms Annika MOLIN-HELLGREN 
Swedish Mission 
Geneva, Switzerland 

7. Dr Francis NGANTCHA 
Permanent Mission of Cameroon to the 
United Nations Office 
Geneva, Switzerland

8. Dr Corlita BABB-SCHAEFER 
Permanent Mission of Barbados in 
Geneva 
Geneva, Switzerland

WHO Collaborating Centres

9. Dr Lennart ANDERSON 
WHO Collaborating Centre for Urologic 
Tumors 
WHO Collaborating Center on Prostate 
Cancer 
Karollinska University 
Stockholm, Sweden

10. Dr Samira ASMA 
WHO Collaborating Centre for Reference 
on Smoking and Health Centers for 
Disease Control & Prevention (CDC) 
Atlanta, GA, United States of America

11. Dr Mauricio BARRETO 
Proposed WHO Collaborating Centre 
on Research and Capacity Building on 
Asthma, Public Health Institute, Federal 
University of Bahia 
Salvador – Bahia, Brazil

12. Dr Xavier Gomez BATISTE. 
WHO Collaborating Centre for Public 
Health Palliative Care Programmes 
Institut Catala d’Oncologia (ICO) 
BARCELONA, Spain

13. Dr Knut BORCH-JOHNSEN 
WHO Collaborating Centre for Research 
& Training on the 
Pathogenesis of Diabetes Mellitus, Steno 
Diabetes Centre 
Gentofte, Denmark

3.1 WHO Consultation on – A prioritized 
research agenda for prevention and 
control of noncommunicable Diseases; 
First meeting, 25-26 August 2008 



366

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

14. Dr Pascal BOVET 
WHO Collaborating Centre for Research / 
Prevention of CVD 
Université de Lausanne  
Lausanne, Switzerland

15. Dr Jean BOUSQUET 
WHO Collaborating Centre for Asthma 
and Rhinitis. GARD Chairperson 
Centre Hospitalier Universitaire, Hôpital 
Arnaud de Villeneuve 
Montpellier, France

16. Dr Patricia BOYD 
WHO Collaborating Centre for the 
Epidemiological Surveillance of 
Congenital Anomalies. EUROCAT 
Association 
University of Ulster,  
Ulster, United Kingdom

17. Dr James CLEARY 
WHO Collaborating Center for Pain and 
Policies Studies group 
Wisconsin University,  
Wisconsin, United States of America

18. Dr Androulla ELEFTHERIOU 
WHO Collaborating Centre for 
Community Control of Thalassaemia 
Cyprus Thalassaemia Centre for 
Community Control of Thalassaemia 
Nicosia, Cyprus

19. Dr Gail EVA 
WHO Collaborating Centre for Palliative 
Care 
Oxford University  
Oxford, United Kingdom

20. Dr Roberto GIUGLIANI 
WHO Collaborating Centre for the 
Development of Medical Services in 
Latin America. Medical Genetics Service. 
Hospital de Clinicas de Porto Alegre 
Porto Alegre – RS –, Brazil

21. Dr Gerthard GMEL 
WHO Collaborating Centre for Substance 
Abuse, Research,  
Prevention and Documentation 
Swiss Institute for the Prevention of 
Alcohol and other Drug Problems 
Lausanne, Switzerland

22. Dr Alain GOLAY 
WHO Collaborating Centre for Reference 
and Research in the Field of Education 
and Long-Term Follow-up Strategies for 
Chronic Diseases 
Genève University Hospital 
Genève, Switzerland

23. Dr Vilius GRABAUSKAS 
WHO Collaborating Centre for Research 
& Training in Prevention & Control  
of CVD & NCDs. Kaunas Univ. of 
Medicine  
Kaunas, Lithuania 
 
024. Dr Marc HUMBERT 
Proposed WHO Collaborating Centre 
for Education & Research and Care in 
Pulmonary Hypertension                        
Hôpital Antoine Béclère, University Paris 
Sud 
Clamart, France

25. Dr Guy JOOS 
WHO Collaborating Centre for 
Management of Asthma and Chronic 
Obstructive Pulmonary  Diseases (GU- 
WCC)  
Department of Respiratory Diseases, 
Ghent University Hospital 
Ghent, Belgium

26. Dr Ulrich KEIL 
WHO Collaborating Centre for 
Epidemiology & Prevention  
of Cardiovascular & other Chronic 
Diseases 
Universitätsklinikum Münster  
Münster, Germany



367

27. Dr Shigeo KONO 
WHO Collaborating Centre for Diabetes 
Treatment and Education 
Diabetes Kyoto Medical Center, National 
Hospital Organization 
Fukakusa, Mukaihata-cho, Fushimi-ku 
Kyoto, Japan

28. Dr Min kyung LIM 
Collaborating Centre for Registration, 
Prevention and Early Detection  
National Cancer Control Research 
Institute, National Cancer Center 
Goyang-si, Gyeonggi-do, Republic of 
Korea

29. Dr Russell LUEPKER 
WHO Collaborating Centre for Research 
& Training in CVD 
University of Minnesota 
Minneapolis, United States of America 

30. Dr Sohei MAKINO 
WHO Collaborating Centre for Prevention 
and Control of CRD (DU-WCC)  
Dokkyo University - School of Medicine 
Tochigi, Japan

31. Dr Massimo MASSI-BENEDETTI 
WHO Collaborating Centre on Quality 
Development of Diabetes Care 
Dasman Centre for Diabetes Research 
and Treatment 
The Kuwait Foundation for the 
Advancement of Science  
Perugia, Italy

32. Dr Bernadette MODELL 
WHO Collaborating Centre for the 
Community Control  
of Hereditary Disorders 
Royal Free and University College 
London Medical School 
London, United Kingdom

33. Dr V. MOHAN 
WHO Collaborating Centre for 
Noncommunicable Chronic Diseases 
Prevention and Control  
Gopalapuram, Chennai, India

34. Dr Peter MOSSEY 
WHO Collaborating Centre for Public 
Health Issues on Congenital Anomalies 
and Technology Transfer 
University of Dundee Dental School 
Dundee, UK

35. Dr Gary MYERS 
WHO Collaborating Centre for Reference 
and Research in Blood Lipids  
National Center for Environmental 
Health, CDC,  
Atlanta, United States of America

36. Dr Fred PACCAUD 
WHO Collaborating Centre for Research / 
Prevention of CVD 
Université de Lausanne  
Lausanne, Switzerland

37. Dr Salman RAWAF 
WHO Collaborating Centre for Public 
Health Education & Training 
London, United Kingdom

38. Dr Srinath REDDY 
WHO Collaborating Centre for 
Epidemiology and Prevention of CVD 
Cardiology Centre, All-India Institute of 
MedicalSciences,  
New Deli, India 

39. Mr Graham ROBERTSON 
WHO Collaborating Centre for 
Health Promotion and Public Health 
Development, NHS Health Scotland,  
Edinburgh, United Kingdom

40. Dr Luiz Antonio SANTINI 
WHO Collaborating Centre for Tobacco 
Control  
Brazilian National Cancer Institute 
(INCA) 
Rio de Janeiro RJ, Brazil

41. Dr Nizal SARRAFZADEGAN 
WHO Collaborating Centre for Research 
and Trainingin CVD Control 
Isfahan Cardiovascular Research Centre 
Isfahan, Islamic Republic of Iran



368

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

42. Dr Samad SHERA 
WHO Collaborating Centre for 
Treatment, Education & Research 
in Diabetes & Diabetic Pregnancies 
Diabetic Association of Pakistan 
Karachi, Pakistan

43. Dr Frances STILLMAN 
WHO Collaborating Centre on Tobacco 
Control Surveillance and Evaluation 
Johns Hopkins Bloomberg School of 
Public Health and Institute for Global 
Tobacco Control (IGTC) 
Baltimore, MD, United States of America

44. Dr Diego VANUZZO 
WHO Collaborating Centre for Research 
& Training in Monitoring & Prevention of 
CVD, Centre for Cardiovascular Disease 
Prevention 
Udine, Italy

45. Dr K. VIJAYA 
WHO Collaborating Centre for Health 
Promotion and Disease Prevention  
Health Promotion Board (HPB)  
Singapore

46. Dr V. VISWANATHAN 
WHO Collaborating Centre for Research, 
Education and Training in Diabetes 
Diabetes Research Centre and M.V. 
Hospital for Diabetes 
Royapuram, Chennai - 600 012, India

47. Dr Ping ZHAO 
WHO Collaborating Centre Cancer 
Hospital and Institute 
Chinese Academy of Medical Sciences 
Beijing, China 

Universities, Research Institutes and 
other Scientific Institutions, National 
and International Societies and 
Foundations

48. Dr Nadia AÏT-KHALED 
Asthma Division, International Union 
against Tuberculosis 
and Lung Diseases (The Union),  
Alger, Algeria

49. Dr Ali Faraj Al Salih 
AL-QARAGHULI 
Department of Cardiology 
Al Oyoun Hospital 
Amman, Jordan

50. Dr Carlos BAENA-CAGNANI 
World Allergy Organization (WAO)                                           
Faculty of Medicine, Catholic University 
of Cordoba 
Cordoba, Argentina

51. Dr Amitava BANERJEE 
Stroke Prevention Unit, University of 
Oxford 
Oxford, United Kingdom

52. Dr Eric BATEMAN 
Lung Clinical Research Unit, University 
of Cape Town Lung Institute 
Cape Town, South Africa

53. Mr Jonathan BICKLEY 
Department of Health, Richmond House  
London, United Kingdom 

54. Dr Nils BILLO 
International Union against Tuberculosis 
and Lung Disease (The Union) 
Paris, France

55. Dr Paolo BOFFETTA 
Lifestyle, environment and Cancer Group 
International Agency for Research on 
Cancer 
Lyon, France



369

56. Dr Victor BOULYJENKOV 
Former WHO Medical Officer  
Geneva, Switzerland

57. Dr Flavio BURGARELLA 
Heart Friends around the World 
Bergamo, Italy

58. Dr Walter CANONICA 
The Global Allergy and Asthma 
European Network  
c/o Ospedale San Martino, University of 
Genova 
Genova, Italy

59. Dr Kai-Hakon CARLSEN 
Rikshospitalet University Hospital, 
University of Oslo 
Oslo, Norway

60. Dr F. CAVALLI 
UICC, Oncology Institute of Southern 
Switzerland  
Ospedale San Giovanni  
Bellinzona, Switzerland

61. Dr Frank CHALOUPKA  
Department of Economics (M/C 144) 
University of Illinois at Chicago 
Chicago, IL, United States of America

62. Dr Xuanhao CHAN 
International Pharmaceutical Federation 
The Hague, The Netherlands

63. Dr Niels CHAVANNES 
International Primary Care Respiratory 
Group (IPCGR)           
Rotterdam, The Netherlands

64. Dr Arun CHOCKALINGAM 
Faculty of Health Sciences, Simon Fraser 
University 
Burnaby, Canada

65. Dr Jan CHRISTENSON 
Division of Cardiovascular Surgery, 
University Hospital of Geneva 
Global Forum for Humanitarian 
Medicine in Cardiology and Cardiac 
Surgery Geneva, Switzerland 

66. Dr Alexander G. CHUCHALIN 
Pulmonology Research Institute                                        
Moscow, Russian Federation   

67. Dr Michel COLEMANN 
Non-Communicable Disease 
Epidemiology Unit 
London School of Hygiene and Tropical 
Medicine  
GB-London, United Kingdom

68. Dr Allan COLLINS 
Hennepin County Medical Centre, 
University of Minnesota 
Minneapolis Medical Research 
Foundation 
Minneapolis, United States of America

69. Dr Abdallah DAAR 
Mclaughlin-Rotman Centre for Global 
Health Programme on Life Sciences, 
Ethics and Policy, UHN/MCMM at 
University of Toronto 
Toronto, Ontario, Canada 

70. Dr Jeffrey M. DRAZEN 
New England Journal of Medicine, 
Editorial Office  
Harvard Medical School  
Boston, United States of America

71. Dr Shah EBRAHIM 
Department of Social Medicine  
Canynge Hall, University of Bristol 
Bristol, United Kingdom

72. Dr Mark ELWOOD 
Family and Community Oncology, British 
Columbia Cancer Agency  
British Columbia Cancer Agency, 
University of British Columbia 
Vancouver, BC, Canada

73. Mr Panos ENGLEZOS 
Thalassaemia International Federation, 
TIF 
Nicosia, Cyprus



370

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

74. Dr Michael ERIKSEN 
Institute of Public Health 
Georgia State University 
Atlanta, GA, United States of America

75. Dr Leonardo FABBRI 
European Respiratory Society (ERS) 
University of Modena & Reggio Emilia 
Modena, Italy

76. Dr Georgios FERENTINOS 
Centre for Disease Control and 
Prevention  
Athens, Greece

77. Dr Curt FURBERG 
Wake Forest University School of 
Medicine 
Winston-Salem, NC, United States of 
America

78. Dr Valentin FUSTER 
Mount Sinai Medical Center 
New York, United States of America

79. Dr Margaret GERBASE 
University Hospitals of Geneva                                                  
Geneva, Switzerland

80. Dr Simona GIAMPAOLI 
Istituto Superiore di Sanità and 
Centro Nazionale di Epidemiologia, 
Sorveglianza e Promozione della Salute 
Roma, Italy

81. Dr Tim GILL 
Institute of Obesity, Nutrition and 
Exercise 
University of Sydney 
NSW, Australia

82. Dr Roger GLASS 
Fogarty International Center, National 
Institutes of Health  
Bethesda, MD, United States of America

83. Mrs Joanna GROVES 
International Alliance of Patients’ 
Organizations 
London, United Kingdom

84. Dr Joe HARFORD 
National Cancer Institute 
Bethesda, MD, United States of America 

85. Dr Richard HORTON 
The Lancet Europe and Rest of World 
Kidlington, Oxford, United Kingdom 

86. Dr Tang HUI 
Cancer Hospital and Institute, Chinese 
Academy of Medical Sciences,  
Beijing, China

87. Dr Carel IJSSELMUIDEN 
The Council on Health Research for 
Development (COHRED) 
Geneva, Switzerland

88. Dr Philip JAMES 
IASO/IOTF Offices,  
London, United Kingdom

89. Ms Ma JIE 
Cancer Hospital and Institute, Chinese 
Academy of Medical Sciences, CAMS 
Beijing, China

90. Dr Claiborne JOHNSTON 
Neurology and Epidemiology and 
biostatistics 
University of California 
San Francisco, CA, United States of 
America 

91. Dr Kristina JÖNSSON 
Centre for East and South-East Asian 
Studies 
Lund University 
Lund, Sweden

92. Dr Anil KAPUR 
World Diabetes Foundation 
 Kongens Lyngby, Denmark 

93. Dr Andrew KENNEDY 
Council on Health Research for 
Development  
Geneva, Switzerland 



371

94. Dr Nikolai KHALTAEV 
Former WHO Medical Officer  
Chêne-Bougerie, Switzerland

95. Dr Michael KIDD 
The University of Sydney 
Balmain Sydney, Australia

96. Dr Seng C. K 
Division of Lung Diseases, National 
Heart Lung Blood Institute 
(NHLBI) National Institutes of Health 
Bethesda, United States of America

97. Dr Azhar Mahmood KIYANI 
Armed Forces and National Institute of 
Cardiology. 
Cantt Rawalpindi, Pakistan

98. Dr Jose KOGUT 
National Cancer Institute 
Rio de Janeiro, Brazil

99. Ms Marianne KRISTENSEN 
Board of Directors, Islands Brygge  
Copenhagen, Denmark

100. Dr Suresh KUMAR 
Institute of Palliative medicine, Medical 
College 
Kerela, India

101. Dr Tiina LAATIKAINEN 
Department of Health Promotion and 
Chronic Disease Prevention 
Helsinki, Finland

102. Dr Darwin LABARTHE 
Centers for Disease Control and 
Prevention, National Center for 
Chronic Disease Prevention and Health 
Promotion  
Atlanta, Georgia, United States of 
America

103. Dr Peter LAMPTEY 
Public Health Programmes Family 
Health International 
Arlington, VA, United States of America 
and FHI/Ghana, Accra, Ghana

104. Mr Wardie LEPPAN 
Research for International Tobacco 
Control (RITC) IDRC  
Ottawa, Canada

105. Dr Harald LIPMAN 
International Cardiac Healthcare and 
Risk Factor Modification (ICHARM) 
London, United Kingdom 

106. Dr Liu LISHENG 
World Hypertension League, Fu Wai 
Hospital 
Beijing, China

107. Dr Ian MAGRATH 
INCTR at Institut Pasteur 
Brussels, Belgium 

108. Dr Mohammad Reza MASJEDI 
National Research Institute of 
Tuberculosis and Lung Diseases 
(NRITLD) 
Tehran, Islamic Republic of Iran

109. Dr Stephen MATLIN 
Global Forum for Health Research 
Geneva, Switzerland

110. Dr Jean Claude MBANYA 
Endocrinology and Diabetic Medicine, 
Faculty of Medicine and Biomedical 
Sciences. University of Yaounde I 
Yaounde, Cameroon

111. Dr Anthony MILLER 
(Co-Rapporteur)  
University of Toronto 
Oakville, Ontario, Canada

112. Dr Carlos Mendoza MONTANO 
Guatemalan Association for the 
Prevention of Heart Diseases- APRECOR 
Guatemala City, Guatemala

113. Dr Howard MORRISON 
Centre for Chronic Disease Prevention 
and Control 
Public Health Agency of Canada 
Ottawa ON, Canada 



372

Prioritized Research Agenda for Prevention and Control of Noncommunicable Diseases

114. Dr Raúl MURILLO 
Instituto Nacional de Cancerología 
Bogotá, Colombia

115. Dr Elizabeth NABEL 
National Heart, Lung and Blood Institute 
Bethesda, MD, United States of America

116. Dr Thomas C. NCHINDA 
Epidemiologist ad Public Health 
Specialist  
Douala, Cameroon and Founex, 
Switzerland

117. Dr Mitsuhiko NODA 
Department of Diabetes and Metabolic 
Medicine 
International Medical Center of Japan 
Tokyo, Japan

118. Dr Reto OBRIST 
Oncosuisse 
Bern, Switzerland

119. Dr Maxwell PARKIN 
International Association of Cancer 
Registries 
Clinical Trial Service Unit & 
Epidemiological Studies Unit 
University of Oxford 
Oxford, United Kingdom

120. Dr Lee PASSMAN 
National Cancer Institute 
Rio de Janeiro, Brazil

121. Dr Michael PELLY 
Imperial College School of Medicine 
London, United Kingdom

122. Dr Marco PORTO 
National Cancer Institute 
Rio de Janeiro, Brazil

123. Dr Stig PRAMMING 
Oxford Health Alliance 
London, United Kingdom

124. Dr You-Lin QIAO 
Chinese Academy of Medical Sciences, 
Peking Union Medical College 
Peking, China

125. Dr K.F. RABE 
Department of Pulmonology, Leiden 
University Medical Center 
Leiden, Netherlands

126. Dr Gundu RAO 
Lillehei Heart Institute 
University of Minnesota, United States of 
America 

127. Dr Elio RIBOLI 
Division of Epidemiology,Public Health 
and Primary Care 
Faculty of Medicine, Imperial College 
London 
London, United Kingdom

128. Dr Gill SAMUELS 
Global Forum for Health Research 
Geneva, Switzerland

129. Dr Rengaswamy 
SANKARANARAYANAN 
International Agency for Research on 
Cancer 
Lyon, France

130. Dr Shahryar SHEIKH 
World Heart Federation 
Lahore, Pakistan

131. Dr Martin SILINK 
International Diabetes Federation (IDF) 
Brussels, Belgium  

132. Dr Richard SMITH 
Ovations Chronic Disease Initiative, 
United Health Europe 
London, United Kingdom

133. Dr Lesley STEVENS 
Division of Nephrology, Tufts Medical 
Center,  
Boston, MA  02111, United States of 
America 



373

134. Dr Neila STEYN 
Medical Research Council, CDL - Chronic 
Diseases of Lifestyle Unit 
Cape Town, South Africa

135. Dr Ganesh SUPRAMANIAM 
NGO viz Commonwealth Association for 
Mental Handicap and  
Developmental Disabilities 
London, United Kingdom

136. Richard SUZMAN 
Behavioral and Social Research 
National Institute on Aging, NIH 
Bethesda, Md. 20892, United States of 
America

137. Dr Teresa TO 
Ontario Asthma Surveillance 
Information System (OASIS)  
The Hospital for Sick Children 
Toronto, Ontario, Canada

138. Dr Thomas TRUELSEN 
Department of Neurology, Rigshospitalet, 
University of Copenhagen 
Copenhagen, Denmark

139. Dr Jaako TUOMILEHTO 
Diabetes and Genetic Epidemiology Unit 
Department of Epidemiology and Health 
Promotion 
Helsinki, Finland

140. Dr Giovanni VIEGI 
Pulmonary Environmental Epidemiology 
Unit 
CNR Institute of Clinical Physiology 
Pisa, Italy

141. Dr Susan Reynolds WHYTE 
Department of Anthropology, University 
of Copenhagen 
Copenhagen, Denmark 
0142. Dr David WOOD. 
National Heart & Lung Institute (NHLI), 
Imperial College, London 
London, United Kingdom

143. Dr Richard WYSE 
Imperial College 
London, United Kingdom

144. Dr Christina ZAROWSKY 
Research for Health Equity Programme 
and Partnership Branch 
International Development Research 
Centre 
Ottawa, ON, Canada

145. Dr Liu ZHI 
Chinese Medical Association (CMA) 
Beijing, China
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Other International Organizations

146. Dr Olusoji ADEYI 
Coordinator, Public Health Programmes 
The World Bank

World Health Organization

WHO Secretariat

147. Dr Ala ALWAN 
Assistant Director-General,  
Noncommunicable Diseases and Mental 
Health. 

148. Dr Timothy EVANS 
Assistant Director-General 
Information, Evidence and Research 

149. Dr Benedetto SARACENO 
Director a.i. 
Chronic Diseases and Health Promotion

150. Dr Shanthi MENDIS  
(Co Rapporteur)  
Coordinator, Chronic Diseases 
Prevention and Management

151. Dr Douglas BETTCHER 
Director, a.i., Regulation, Legislation and 
Enforcement 
Tobacco Free Initiative

152. Dr Francesco BRANCA 
Director, Nutrition for Health and 
Development

153. Dr Tikki Elka PANGESTU 
Director, Research Policy and 
Cooperation

154. Dr Robert RIDLEY 
Director, Research and Training in 
Tropical Diseass

155. Ms Virginia Clare ARNOLD 
Project Officer, Tobacco Free Initiative

156. Dr. Dele ABEGUNDE  
Medical Officer, Chronic Diseases 
Prevention and Management

157. Dr Shireen BALOCH 
Volunteer, Health Promotion

158. Dr Nathalie BROUTET 
Medical Officer,Controlling Sexually 
Transmitted and Reproductive Tract 
Infections

159. Ms Alexandra CAMERON 
Technical Officer, Policy, Access and 
Rational Use

160. Ms Vanessa CANDEIAS 
Technical Officer 
Surveillance and Population-based 
Prevention

161. Dr Somnath CHATTERJI 
Scientist, Assessing Health Needs 
Epidemiology 
and Burden disease

162. Dr Alvaro CRUZ 
Medical Officer,  
Chronic Diseases Prevention and 
Management

163. Dr Carlos DORA 
Scientist, Interventions for Healthy 
Environments 
Protection of the Human Environment

164. Dr Daniel FERRANTE 
Coordinator, Comprehensive Information 
Systems  
for Tobacco Control, Tobacco Free 
Initiative

165. Mr Christopher FITZPATRICK 
Technical Officer, Comprehensive 
Information Systems for Tobacco Control 
Tobacco Free Initiative
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166. Dr Dongbo FU 
Technical Officer, National Capacity, 
Tobacco Free Initiative

167. Dr Gauden GALEA 
Coordinator, Health Promotion 
Chronic Diseases and Health Promotion

168. Dr Paolo HARTMANN 
Medical Officer, 
Chronic Diseases Prevention and 
Management

169. Dr Anh L. INNES 
Volunteer, Chronic Diseases Prevention 
and Management

0170. Dr Ivan IVANOV 
Scientist, Interventions for Healthy 
Environments

171. Ms Connie KAZAIRWE 
Intern, Chronic Diseases Prevention and 
Management

172. Dr Richard LAING 
Medical Officer, Policy, Access and 
Rational Use

173. Ms Yukiko MARUYAMA 
Scientist, Traditional Medicine 

174. Dr Colin MATHERS 
Scientist, Assessing Health needs 
Epidemiology & Burden Disease

175. Ms Missy MATZ 
Intern, Health Statistics and Informatics 
Information, Evidence and Research

176. Ms Elisabetta MINNELLI 
Technical Officer, Chronic Diseases 
Prevention and Management

177. Dr Chizuru NISHIDA 
Scientist, Country Focused Nutrition 
Policies and Programmes 
Nutrition for Health and Development

178. Dr Porfirio NORDET 
Former Medical Officer, Chronic 
Diseases Prevention and Management

179. Dr Ulysses PANISSET 
Scientist, Research Policy and 
Cooperation

180. Dr Juan Pablo PENA-ROSAS 
Coordinator, Micronutrients Unit 
Nutrition for Health and Development

181. Dr Armando PERUGA 
Coordinator, National Capacity, Tobacco 
Free Initiative

182. Ms Anne-Marie PERUCIC 
Health Economist, Tobacco Control 
Economics 
Tobacco Free Initiative

183. Dr Poul Erik PETERSEN 
Dental Officer, Health Promotion

184. Dr Vladimir POZNYAK 
Coordinator, Management of Substance 
Abuse

185. Dr M Kent RANSON 
Technical Officer, Alliance for Health 
Policy and Systems Research

186. Dr Gojka ROGLIC 
Medical Officer, Chronic Diseases 
Prevention and Management

187. Dr Luminita SANDA 
Medical Officer National Capacity, 
Tobacco Free Initiative

188. Dr Shekhar SAXENA 
Programme Manager, Mental Health and 
Substance Abuse 
Coordinator, Evidence, Research and 
Action on Mental and Brain Disorders

189. Dr Cecilia SEPULVEDA 
Senior Adviser, Chronic Diseases 
Prevention and Management
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190. Dr Ruitai SHAO 
Programme Management Adviser 
Chronic Diseases and Health Promotion

191. Ms Gabriella SOZANSKI 
Volunteer, Health Promotion

192. Dr Kwok Cho TANG 
Scientist, Health Promotion 
Chronic Diseases and Health Promotion

193. Mrs Kristin THOMPSON 
Technical Officer, Chronic Diseases and 
Health Promotion

194. Dr Andreas ULLRICH 
Medical Officer, Chronic Diseases 
Prevention and Management

195. Ms Gemma VESTAL 
Team Leader, Regulation, Legislation, 
and Enforcement Unit 
Tobacco Free Initiative

196. Mr Godfrey Carmel XUEREB 
Technical Officer 
Surveillance and Population-based 
Prevention

197. Dr Ayda YUREKLI 
Senior Adviser, Tobacco Free Initiative

198. Menno VAN HILTEN 
External Relations Officer, Office of the 
Assistant Director-General, 
Noncommunicable Disease and Mental 
Health

199. Iqbal NANDRA 
Communications Officer 
Chronic Diseases and Health Promotion 

WHO Support Staff

200. Mrs Mona NASSEF 
Meeting Organizer 
Chronic Diseases Prevention and 
Management

201. Mr Emmanuel BLAVO 
Secretary, Health Promotion 
Chronic Diseases and Health Promotion

202. Ms Chrystelle DAFFARA 
Assistant, Chronic Diseases Prevention 
and Management

203. Mr Luis MADGE 
Assistant, Tobacco Free Initiative

204. Ms Hilda MURIUKI 
Assistant, Surveillance and Population-
based Prevention 
Chronic Diseases and Health Promotion

205. Ms Nadine MURRAY 
Assistant, Chronic Diseases and Health 
Promotion

206. Mrs Marie-Christine NEDELEC 
Assistant, Chronic Diseases Prevention 
and Management

207. Mr Joël TAREL 
Secretary, Chronic Diseases Prevention 
and Management

0208. Ms Jennifer VOLONNIVO 
Assistant, Tobacco Free Initiative 



377

Regional offices

209. Dr Ibtihal FADHIL 
Regional Adviser, Noncommunicable 
Diseases 
Regional Office for the Eastern 
Mediterranean 

210. Dr Abdul GHAFFAR 
Executive Director HQ/HSR Alliance for 
Health Policy and System Research

211. Ms Silvana LUCIANI 
Technical Officer, Cancer Control, 
Regional Office for the Americas

212. Mr Amit PRASAD 
Medical Officer, WHO Centre for Health 
Development 
Kobe, Japan

213. Dr Agis TSOUROS 
Unit Head a.i 
Noncommunicable Diseases and 
Environment 
Regional Office for Europe

214. Dr Eugene ZHELEZNYAKOV 
Technical Officer 
Disaster Preparedness and Response 
Tajikistan WHO Country Office
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1. Dr Paolo BOFFETTA 
Lifestyle, environment and Cancer Group 
International Agency for Research on 
Cancer 
Lyon, France

2. Dr Jean BOUSQUET 
WHO Collaborating Centre for Asthma 
and Rhinitis. GARD Chairperson 
Centre Hospitalier Universitaire, Hôpital 
Arnaud de Villeneuve 
Montpellier, France

3. Dr Peter BURNEY 
Respiratory Epidemiology and Public 
Health  
National Heart and Lung Institute, 
Imperial College London 
London, United Kingdom

4. Dr Frank CHALOUPKA 
Department of Economics (M/C 144), 
University of Illinois at Chicago 
Chicago, United States of America

5. Dr Abdallah DAAR 
Centre for Global Health UHN and 
University of Toronto. 
Global Alliance for Chronic Diseases 
Toronto, Ontario, Canada

6. Dr Judy FRADKIN 
National Institutes of Health 
National Institute of Diabetes and 
Digestive and Kidney Diseases 
Bethesda, United States of America

7. Dr Philip JAMES 
IASO Office, 
London, United Kingdom

8. Dr Kristina JÖNSSON 
Centre for East and South-East Asian 
Studies 
Lund University 
Lund, Sweden

9. Dr Anthony MILLER (Co Rapporteur)  
University of Toronto 
Oakville, Ontario, Canada

10. Dr Bernadette MODELL 
WHO Collaborating Centre for the 
Community Control of Hereditary 
Disorders 
Royal Free and University College 
London Medical School 
London, United Kingdom

11. Dr Sylvie OLIFSON 
Global Forum for Health Research 
Geneva, SWITZERLAND

012. Dr Stig PRAMMING 
Oxford Health Alliance 
London, United Kingdom

13. Dr Jonathan SAMET 
Department of Preventive Medicine, 
Keck School of Medicine 
Institute for Global Health, University of 
Southern California 
Los Angeles, CA, United States of 
America

14. Dr Richard SMITH 
Ovations Chronic Disease Initiative 
United Health Europe 
London, United Kingdom

3.2  WHO Consultation on – A prioritized 
research agenda for prevention and 
control of noncommunicable Diseases;  
Second meeting, 12-13 October 2009 
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15. Dr Jaako TUOMILEHTO 
Diabetes and Genetic Epidemiology 
Unit 
Department of Epidemiology and 
Health Promotion 
Helsinki, Finland

16. Dr David WOOD 
Garfield Weston, NHLI - Imperial 
College London 
London, United Kingdom

World Health Organization

WHO Headquarters

17. Dr Ala ALWAN 
Assistant Director-General, 
Noncommunicable Diseases and 
Mental Health. 

18. Dr Fiona ADSHEAD 
Director, Chronic Diseases and 
Health Promotion

19. Dr Shanthi MENDIS  
(Co Rapporteur ) 
Coordinator, Chronic Diseases 
Prevention and Management

20. Dr Francesco BRANCA 
Director, Nutrition for Health and 
Development

21. Dr Douglas BETTCHER 
Director, Tobacco Free Initiative

22. Dr Etienne KRUG 
Director, Violence and Injury 
Prevention and Disability

23. Dr Timothy ARMSTRONG 
Coordinator, Surveillance and 
Population-based Prevention

24. Dr Ayda YUREKLI 
Senior Adviser, Tobacco Free 
Initiative

25. Dr Armando PERUGA 
Coordinator, National Capacity

26. Dr Ruitai SHAO 
Programme Management Advisor, 
Chronic Diseases and Health 
Promotion

27. Dr Chizuru NISHIDA 
Scientist, Nutrition for Health and 
Development

28. Mr Robert TERRY 
Project Manager, Research Policy and 
Cooperation

29. Dr Juan Pablo PENA-ROSAS 
Scientist, Nutrition for Health and 
Development

30. Ms Gemma VESTAL 
Technical Officer, Regulation, 
Legislation and Enforcement

31. Ms Anne-Marie PERUCIC 
Health Economist, Tobacco Free 
Initiative

32. Dr Evangelia MANTZOURANIS 
Medical Officer, Chronic Diseases 
Prevention and Management

33. Dr Gojka ROGLIC 
Medical Officer, Chronic Diseases 
Prevention and Management

34. Dr Andreas ULLRICH 
Medical Officer, Chronic Diseases 
Prevention and Management

35. Dr Maria Cecila SEPULVEDA 
BERMEDO 
Senior Adviser,, Chronic Diseases 
Prevention and Management

36. Dr Joerdis OTT 
Junior Professional Officer  
Chronic Diseases Prevention and 
Management

37. Ms Jacqueline LEE ENDT 
Assistant, Chronic Diseases 
Prevention and Management

38. Mr Joël TAREL 
Secretary Chronic Diseases 
Prevention and Management 
Ministries of Health / Other 
Ministries 
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1. Dr ABDULLATIF F. 
Ministry of Health  
Ramallah, Palestine

2. Dr AGOUDAVI K. 
Ministry of Health  
Lome, Togo

3. Dr BARRIGUETE MELENDEZ J. A. 
Ministry of Health 
Mexico City, Mexico

4. Dr BENGOA R. 
Ministry for Health and Consumer 
Affairs  
Bilbao, Spain

5. Ms BILLINGS J. 
Public Health Agency of Canada 
Otawa, Canada

6. Dr ELMEFUR H. 
Swedish Health Ministry and Social 
Affairs 
Stockholm, Sweden

7. Dr FONTAINE A. 
Mission Stratégie et Recherche  
Paris, France

8. Mr HSIAO T-M 
Taipei Representative Office European 
Union and Belgium 
Brussels, Belgium 

9. Mr LALEMAN G. 
Belgian Development Cooperation 
Brussels, Belgium

10. Dr MODIRIAN M. 
Ministry of Health & Medical Education  
Tehran, Iran (Islamic Republic of)

WHO Collaborating Centres

11. Dr BOVET P. 
WHO Collaborating Centre for Research / 
Prevention of CVD 
Université de Lausanne  
Lausanne, Switzerland

12. Dr DOLK H. 
WHO/CC for Epidemiologic Surveillance 
of Congenital Anomalies 
University of Ulster, United Kingdom 

13. Dr GIUGLIANI R. 
WHO Collaborating Centre for the 
Development of Medical  
Services in Latin America. Medical 
Genetics Service,  
Porto Alegre, RS, Brazil 

14. Dr GOMEZ-BATISTE X. 
Institut Català d’Oncologia 
Barcelona, Spain

3.3  WHO Consultation on – A prioritized 
research agenda for prevention 
and control of noncommunicable 
Diseases; Third meeting,  
19-21 October 2010
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15. Dr. GRABAUSKAS H.V. 
WHO Collaborating Centre for Research 
& Training in Prevention & Control of 
CVD & NCDs 
Kaunas University of Medicine  
Kaunas, Lithuania

16. Dr HWALLA N. 
WHO Collaborating Center  
American University of Beirut 
Beirut, Lebanon

17. Dr KEIL U. 
WHO Collaborating Centre for 
Epidemiology & Prevention of 
Cardiovascular & other Chronic Diseases 
Institute of Epidemiology and Social 
Medicine 
University of Muenster,  
Muenster, Germany

18. Dr KONO S. 
WHO-collaborating Centre for Diabetes 
Kyoto Medical Center 
Kyoto, Japan

19. Dr LUEPKER R. 
WHO Collaborating Centre for Research 
& Training in CVD 
University of Minnesota 
Minneapolis, United States of America

20. Dr ONWUBERE B. J.C. 
University of Nigeria 
Lagos, Nigeria

21. Dr SARRAFZADEGAN N. 
WHO Collaborating Centre for Research 
and Training  
in CVD Control, Isfahan Cardiovascular 
Research Center 
Isfahan, Iran (Islamic Republic of)

22. Dr SHASTRI S. 
WHO Collaborating Centre for Cancer 
Prevention, Screening and 
Early Detection 
Tata Memorial Centre  
Parel, India

23. Dr. VANUZZO D. 
WHO Collaborating Centre for Research 
& Training in Monitoring & Prevention 
of CVD 
Centre for Cardiovascular Disease 
Prevention  
Udine, Italy

24. Dr. DE VILLIERS E-M. 
WHOCollaborating Centre for 
Papillomavirus 
Abteilung Tumorvirus-
Charakterisierung 
Heidelberg, Germany

25. Dr VISWANATHAN V. 
WHO Collaborating Centre for Research, 
Education and Training in Diabetes  
Chennai, India 

26. Dr WARNAKULASURIYA S. 
WHO Collaborating Centre for Oral 
Cancer/Precancer 
Kings College, London, United Kingdom
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Universities, Research Institutes and 
other Scientific Institutions, National 
and International Societies and 
Foundations

27. Dr AINSWORTH B. 
Arizona State University  
Mesa, United States of America

28. Dr. ALKANDARI J. R. 
Kuwait University 
Safat, Kuwait

29. Dr. AMUYUNZU-NYAMONGO M. K. 
African Institute for Health and 
Development 
Nairobi, Kenya 

30. Dr ANGSUWATHANA S. 
Mahidol University 
Bangkok, Thailand 

31. Dr BANERJEE A.  
(Co Rapporteur)  
University of Oxford  
Oxford, UK

32. Dr BENEDETTI M. M. 
EUBIROD EU Project, University of 
Perugia 
Perugia, Italy

33. Dr BOULYJENKOV V. 
Former WHO Medical Officer  
Geneva, Switzerland

34. Dr BOYTSOV S. A. 
Russian Cardiology Research Complex 
Moscow, RUSSIA

35. Dr. BREWSTER L. M. 
University of Amsterdam  
Amsterdam, Netherlands 

36. Dr BULL F. 
The University of Western Australia 
Crawley, Australia

37. Dr CHALOUPKA F. 
University of Illinois at Chicago 
Chicago,United States of America

38. Dr CHOCKALINGAM A. 
National Heart, Lung, and Blood 
Institute 
Bethesda, United States of America

39. Dr COLLINS A. 
University of Minnesota  
Minneapolis, United States of America 

40. Dr DAAR A. 
University of Toronto 
Toronto, Canada

41. Dr DECOURTEN M. 
University of Copenhagen 
Copenhagen, Denmark

42. Dr DODANI S. 
Imperial College  
London, UK

43. Dr EBRAHIM S. 
London School of Hygiene & Tropical 
Medicine  
London, UK

44. Dr. ELCI O. C 
St. George’s University  
Grenada

45. Dr FOSTER C. 
BHF Health Promotion Research Group 
University of Oxford 
Oxford, UK

46. Dr FRADKIN J. 
National Institute of Health 
Bethesda, United States of America

47. Dr GERBASE M. W. 
University of Geneva 
Geneva, Switzerland

48. Mr GHEBREHIWET T. 
International Council of Nurses 
Geneva, Switzerland

49. Dr GIAMPAOLI S. 
Centro Nazionale di Epidemiologia, 
Sorveglianza e Promozione della Salute 
Istituto Superiore di Sanità 
Rome, Italy 
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50. Dr HANSELAAR T. 
The Dutch Cancer Society 
Amsterdam, Netherlands

51. Dr HANIFI R. 
Faculty of Medicine, University of 
Algeria  
Alger, Algeria 

52. Dr HARFORD J. 
Office of International Affairs 
National Cancer Institute 
Bethesda, United States of America

53. Dr HENTSCHEL C. 
Life Sciences Ventures 
Geneva, Switzerland

54. Dr JAMES W. P. T. 
International Association for the Study of 
Obesity (IASO) 
London, Inited Kingdom

55. Dr JIN X.  
Shanghai Institute of Cardiovascular 
Diseases 
Shanghai, China

56. Dr JÖNSSON K.  
Lund University 
Lund, Sweden

57. Dr KELTAI M. 
Hungarian Institute of Cardiology  
Budapest, Hungary

58. Dr KHALTAEV N.  
Former WHO Medical Officer  
Geneva, Switzerland

59. Dr KILEY J. 
National Institutes of Health  
Bethesda, United States of America 

60. Dr KIYANI A. 
Armed Forces and National Institute of 
Heart Diseases  
Rawalpindi, Pakistan

61. Dr LAMEIRE N. 
University Hospital Ghent 
Gent, Belgium

62. Dr LEVITT N. 
University of Cape Town 
Cape Town, South Africa

63. Dr Liu X. 
Guangdong General Hospital 
Guangzhou, China

64. Dr MA J. 
Shandong Center for Disease Control and 
Prevention 
Jinan, China

65. Dr MALEKZADEH R. 
Tehran University of Medical Sciences 
Tehran, Iran (Islamic Republic of)

66. Dr MANTZOURANIS E. 
University of Crete 
Crete, Greece

67. Dr MARTIN B. 
Institute of Social and Preventive 
Medicine of the University of Zurich 
Zurich, Switzerland 

68. Dr MASJEDI M. R. 
National Research Institute of 
Tuberculosis and Lung Disease (NRITLD) 
Tehran, Iran (Islamic Republic of)

69. Dr MASTROIACOVO P. 
International Centre for Birth Defects 
Rome, Italy

70. Dr MATTHEWS D. 
University of Oxford 
Oxford, UK

71. Dr MCVIE J. G. 
European Institute of Oncology 
Milan, Italy

72. Dr MOHAMMAD Y. 
Tishreen University School of Medicine  
Latakia, Syria
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73. Dr. MONTORZI G. 
Council on Health Research for 
Development (COHRED) 
Geneva, Switzerland 

74. Dr MOTTA J. A. 
Instituto Conmemorativo Gorgas de 
Estudios de la Salud 
Panama, Panama

75. Dr NARAYAN V. 
Rollins School of Public Health  
Atlanta, United States of America

76. Dr. NJENGA E. W.  
Diabetes & Endocrinology Centre 
Nairobi, Kenya

77. Dr NORDET P. 
Former WHO Medical Officer 
Geneva, Switzerland

78. Dr OGOLA E. N. 
University of Nairobi  
Nairobi, Kenya 

79. Dr. OPPERHUIZEN A. 
National Institute for Public Health and 
the Environment  
Bilthoven, Netherlands

80. Dr. C. N. PADILLA RAYGOZA 
Universidad de Guanajuato 
Guanajuato, Mexico

81. Dr PARATI G. 
University of Milano-Bicocca 
Milano, Italy

82. Dr PARKIN M. 
International Association of Cancer 
Registries, University of Oxford 
Oxford, United Kingdom

83. Dr PEDERSEN T. R. 
University of Oslo 
Oslo, Norway

84. Dr PELLY M. 
Chelsea and Westminster Hospital  
London, United Kingdom

85. Dr PING C. N.  
Applied Sciences Group  
Singapore 

86. Dr PORSTMANN B. 
Foundation for Innovative New 
Diagnostics 
Geneva, Switzerland

87. Dr QIAO Y. L. 
Chinese Academy of Medical Sciences & 
Peking Union Medical College 
Beijing, China

88. Dr RASHID H-A. 
Bangladesh Medical Research Council 
Dhaka, Bangladesh 

89. Dr Rehrig M. 
FSG Social Impact Advisors 
San Francisco, United States of America

90. Dr RIMM E. 
Harvard School of Public Health 
Boston, United States of America

91. Dr Ryamzina I. 
Perm State Medical Academy 
Moscow, Russian Federation

92. Dr SABRI B. 
Former Director World Health 
Organization EMRO 
Cairo, Egypt  

93. Dr SANCHO-GARNIER H. 
Epidaure C.R.L.C. Val d’Aurelle-Paul 
Lamarque  
Dept of Epidemiology and Prevention  
Montpelier, France 

94. Dr SENG C. K. 
National University of Singapore  
Singapore 

95. Dr SHEIKH J. 
Weill Cornell Medical College in Qatar  
Doha, Qatar 
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96. Dr SMITH R. 
United Health Europe 
London, United Kingdom

97. Dr SOENDORO T. 
National Institute of Health Research 
Jakarta, Indonesia

98. Dr STACHENKO S. 
School of Public Health 
Edmonton, Canada 

99. Dr STUCKLER D. 
Oxford University, Christ Church 
Oxford, United Kingdom

100. Dr TING Y. 
Beijing Institute of Respiratory Medicine 
Beijing, China

101. Dr M TRISTAO I. 
Inter-American Development Bank 
Washington DC, United States of 
America

102. Dr TUTELYAN V.A. 
Institute of Nutrition 
Moscow, Federation of Russia

103. Dr VAN MECHELEN W. 
VU University Medical Center 
Amsterdam, Netherlands

104. Dr VAN MONTFRANS G. A. 
University of Amsterdam 
Amsterdam, Netherlands

105. Dr VARTIAINEN E. 
National Institute for Health and Welfare  
Helsinki, Finland 

106. Dr WHITWORTH J. 
The Wellcome Trust  
London, United Kingdom

107. Dr. WICKRAMASINGHE K. 
University of Oxford.,  
Oxford, United Kingdom

108. Dr WOJTYNIAK B.J. 
National Institute of Public Health 
Warsaw, Poland

109. Dr WOOD D. 
NHLI Imperial College London 
London, United Kingdom

110. Dr XIAOHUI Z. 
Beijing Institute of Respiratory Medicine 
Beijing, China

111. Dr XINXO S.  
Institute of Public Health  
Tirana, Albania 

112. Dr YOON P.W. 
Centers for Disease Prevention and 
Control  
Atlanta, GA United States of America

113. Dr YUSUF S. 
McMaster University 
Hamilton, Canada

114. Dr ZDROJEWSKI T. 
Medical University in Gdansk 
Gdansk, Poland

Non-Government Organizations 

115. Dr ASIN J. 
ACSION Group 
Amsterdam, Netherlands

116. Mr BERAN D. 
International Insulin Foundation 
London, UK

117. Dr BILLO N.E. 
International Union Against 
Tuberculosis and Lung Disease  
Paris, France 

118. Ms BORISCH B. 
World Federation of Public Health 
Associations 
Geneva, Switzerland

119. Ms BOURQUIN L. 
World Federation of Public Health 
Associations 
Geneva, Switzerland
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120. Ms. BRUDON P.  
Health Action International Global, 
Amsterdam, Netherlands

121. Ms COLLINS A. 
World Heart Federation, 
Geneva, Switzerland

122. Dr  COSTEA I. 
International Infant Food Manufacturers 
Association (IFM) 
Geneva, Switzerland

123. Dr HOWSON C. P. 
The March of Dimes Foundation 
White Plains, NY, United States of 
America

124. Dr LAMPTEY P. 
Family Health International  
Arlington, VA United States of America

125. Dr LISHENG L. 
World Hypertension League  
Beijing, China

126. Dr MAGRATH I. 
International Network for Cancer 
Treatment and Research 
Brussels, Belgium

127. Dr MATHIE T. 
WONCA Region Europe (World 
Organization of National Colleges, 
Academies and Academic Associations of 
General Practitioners/Family Physicians) 
Liverpool, United Kingdom

128. Dr NORRVING B. 
World Stroke Organization 
University of Lund 
Lund, Sweden

129. Ms RAMIREZ C. 
International Federation of 
Pharmaceutical Manufacturers & 
Associations 
Geneva, Switzerland

130. Dr ROSS H. 
Epidemiology and Surveillance Research 
American Cancer Society 
Atlanta, GA, United States of America

131. Dr. SEYER J. 
World Medical Association 
Ferney-Voltaire, France

132. Dr SUZUKI Y. 
International Kidney Evaluation 
Association Japan 
Tokyo, Japan

133. Dr TAKAHASHI S. 
International Kidney Evaluation 
Association Japan 
Tokyo, Japan

134. Dr TSU V.D. 
PATH. A Catalyst for Global Health 
Seattle, WA United States of America  

135. Dr WATT J. 
Framework Convention Alliance 
London, United Kingdom

136. Dr WEBBER D. E. 
World Self-Medication Industry (WSMI) 
Ferney-Voltaire, France

137. Dr WHITING D. 
International Diabetes Federation 
Brussels, Belgium 
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World Health Organization

WHO Headquarters

138. Dr ALWAN A. 
Assistant Director-General, 
Noncommunicable Diseases and Mental 
Health. 

139. Dr MENDIS S. 
(Co Rapporteur) 
Coordinator, Chronic Diseases 
Prevention and Management

140. Dr AGUILAR-MARTINEZ P. 
Medical Officer, Chronic Diseases 
Prevention and Management. 

141. Dr ANANDA JAYALAL T. 
Chronic Diseases Prevention and 
Management

142. Dr BANATVALA N. 
Advicer, Assistant Director-General, 
Noncommunicable Diseases and Mental 
Health

143. Dr BETTCHER D. W. 
Director, Tobacco Free Initiative

144. Ms BIGDELI M. 
Technical Officer, Alliance for Health 
Policy and System Research

145. Dr BRANCA F. 
Director, Nutrition for Health and 
Development

146. Dr BROUTET N.  
Medical Officer, Ctrl Sexually 
Transmitted and Reproductive Tract 
Infections

147. Ms DAFFARA C. 
Assistant, Chronic Diseases Prevention 
and Management

148. Ms GOODMAN T. 
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countries. Paper 3

Jean Bousquet 
Service des Maladies Respiratoires, 
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44. Dr Yu-Lin Qiao 
Dept of Cancer Epidemiology, Cancer 
Institute/Hospital 
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2. Dr Rui Vaz 
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3. Dr Akpa Raphaël Gbary 
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4. Dr Eugene Nyarko 
WR Botswana

5. Dr Djamila Cabral 
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6. Dr Joseph Cabore  
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9. Dr Zakaria Maiga 
WR Central African Republic 

10. Dr Youssouf Gamatie Dr Saïdou 
Pathé Barry 
WR Chad 
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30. Dr El Hadi Benzerroug 
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66. Dr Jorge Luis Prosperi  
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67. Dr Joaquin Felipe Molina Leza 
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68. Dr Rubén Figueroa 
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69. Dr Mario Valcárcel (a.i.)  
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70. Dr Gerarda Eijkemans 
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71. Dr Carol Boyd Scobie 
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73. Dr Maria Teresa Cerqueira  
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74. Dr George Jenkins  
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WR EMRO

75. Mr Peter Graaff 
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76. Dr Fariba Al-Darazi  
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77. Dr Mostafa Tyane  
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78. Dr Ahmed Ali Abdullatif 
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WR Iran (Islamic Republic of)

80. Dr Hassan El Bushra 
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81. Dr Hashim Ali El Mousaad 
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WR Kuwait 

83. Dr Jaouad Mahjour (Acting) 
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84. Dr Amro M.A. Mahgoub 
WR Libyan Arab Jamahiriya

85. Dr Said Salah Youssouf 
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86. Dr Jihane Farah Tawilah 
WR Oman

87. Dr Khalif Bile Mohamud 
WR Pakistan

88. Dr Sameen Siddiqi 
WR Qatar

89. Dr Awad Abuzeid Mukhtar 
WR Saudi Arabia

90. Dr Marthe Everard 
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92. Dr Ibrahim Betelmal 
WR Syrian Arab Republic

93. Dr Mohamed Ibrahim Abdel Rahim 
WR Tunisia 

94. Mr Anthony John Laurance 
WR West Bank and Gaza

95. Dr Ghulam Rabani Popal 
WR Yemen

WR EURO

96. Dr Michel Tailhades 
WR Uzbekistan

97. Dr Igor Pokanevych  
WR Ukraine

98. Dr Bahtygul Karriyeva  
WR Turkmenistan

99. Dr Maria Cristina Profili  
WR Turkey

100. Dr Marija Kishman (Acting) 
WR The Former Yugoslav Republic Of 
Macedonia

101. Dr Santino Severoni  
WR Tajikistan

102. Dr Marijan Ivanusa 
WR Slovenia

103. Dr Darina Sedláková 
WR Slovakia

104. Dr Dorit Nitzan Kaluski 
WR Serbia

105. Dr Luigi Migliorini 
WR Russian Federation

106. Dr Victor Olsavszky 
WR Romania

107. Dr Pavel Ursu 
WR Republic of Moldova

108. Dr Skender Syla 
WR Pristina

109. Dr Paulina Marianna Miskiewicz 
WR Poland

110. Dr Mina Brajovic 
WR Montenegro

111. Dr Robertas Petkevicius 
WR Lithuania

112. Dr Aiga Rurane 
WR Latvia

113. Dr Osconbek Moldokulov 
WR Kyrgyzstan

114. Dr Pavel Ursu (Acting) 
WR Kazakhstan

115. Dr Zsofia Pusztai 
WR Hungary

116. Dr Rusudan Klimiashvili 
WR Georgia

117. Dr Jarno Habicht 
WR Estonia

118. Dr Alena Steflova 
WR Czech Republic

119. Dr Antoinette Kaic-Rak 
WR Croatia

120. Dr Emilia Tontcheva 
WR Bulgaria

121. Dr Haris Hajrulahovic 
WR Bosnia and Herzegovina

122. Dr Egor Zaitsev 
WR Belarus

123. Dr Kamran Garakhanov 
WR Azerbaijan
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124. Dr Elizabeth Danielyan 
WR Armenia

125. Dr Anshu Banerjee 
WR Albania

WR SEARO

126. Dr Maureen Birmingham 
WR Thailand

127. Dr Paramita Sudharto 
WR Timor-Leste

128. Dr Leonard Icutanim Ortega 
WR Myanmar

129. Dr Lin Aung 
WR Nepal

130. Dr Herbert S.B.Tennakoon 
WR Bhutan

131. Dr Duangvadee Sungkhobol 
WR Bangladesh

132. Dr Sangay Thinley (Acting) 
WR India  
‘ 
133. Dr Limpakarnjanarat Khanchit 
WR Indonesia

134. Dr Jorge Mario Luna 
WR Maldives

135. Dr Firdosi Rustom Mehta 
WR Sri Lanka

136. Dr Sarveshwar Puri 
WR Democratic People’s Republic of 
Korea

WR WPRO

137. Dr Pieter Johannes Van Maaren  
WR Cambodia

138. Dr Michael O’Leary 
WR China

139. Dr André Ernst Reiffer 
WR Kiribati

140. Dr Dong Il Ahn  
WR Lao People’s Democratic Republic

141. Dr Corinne Capuano 
WR Malaysia

142. Dr Rojanapithayakorn Wiwat  
WR Mongolia

143. Dr Eigil Sörensen 
WR Papua New Guinea

144. Dr Soe Nyunt-U 
WR Philippines

145. Dr Yang Baoping 
WR Samoa

146. Dr William Adu-Krow 
WR Solomon Islands

147. Dr Chen Ken 
WR South Pacific

148. Dr Wayne Antkowiak 
WR Tonga

149. Dr Bernard Fabre-Teste 
WR Vanuatu

150. Dr Jean-Marc Olivé 
WR Viet Nam
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4.4. WHO Collaborating Centers

1. Dr Surasak ANGSUWATHANA 
WHO CC for Research in Human 
Reproduction (cervical, breast cancer), 
Faculty of Medicine Siriraj Hospital, 
Mahidol University, Thailand

2. Dr Samira Asma 
WHO CC for Global Tobacco Surveillance 
Centers for Disease Control & Prevention, 
Atlanta, United States of America

3. Dr James F. Cleary 
WHO CC for Pain Policies and Palliative 
Care, (United States of America)

4. Dr Stephen Fawcett 
Work Group/WHO CC for Community 
Health and Development 
University of Kansas, Lawrence, United 
States of America 

5. Dr Stillman Frances  
WHO CC on Tobacco Control Surveillance 
and Evaluation 
Johns Hopkins Bloomberg School 
of Public Health Department of 
Epidemiology,  
Institute for Global Tobacco Control, 
Baltimore, United States of America

6. Dr Stanton A. Glantz 
WHO CC on Tobacco Control Policy 
Development 
University of California, San Francisco, 
United States of America

7. Dr Batiste Xavier Gómez 
WHO CC for Public Health Palliative Care 
Programmes, Institut Catala D’oncologia 
(ICO), 
Departament De Salut, Barcelona, Spain

8. Dr Vilius Grabauskas 
WHO CC for the Prevention & Control 
Noncommunicable Diseases, Public 
Health Research Centre,  
Kaunas University of Medicine, 
Lithuania

9. Dr Jane Hutchings 
Dr Nancy Engels 
WHO CC for Reproductive Health 
(Cervical cancer) (United States of 
America)

10. Dr Tim Lang 
WHOCC for Food Policy, City University, 
London, UK

11. Dr Jin-Soo Lee 
WHO CC for Cancer Registration, 
Prevention and Early Detection,  
National Cancer Center Korea (NCC), 
Republic of Korea 

12. Dr John Loy 
WHO CC for Radiation Protection, 
(Australia)

13. Dr Yumiko Mochizuki, Dr Tomotaka 
Sobue 
WHO CC for Reference on Smoking and 
Health 
National Cancer Centre, Tokyo, Japan

14. Dr Gustavo R. Mysler, Dr Jorge Sack 
WHO CC for Breast Diagnostic Imaging 
in Mammary Pathology (Argentina)

15. Dr Cheah Nuan Ping 
WHO CC for Tobacco Testing and 
Research 
Health Sciences Authority Cigarette 
Testing Laboratory - Centre for 
Analytical Science, Singapore, Singapore
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16. Dr Michael Pratt 
WHOCC for Disease Control and 
Prevention, United States of America

17. Dr Aldo Pinchera 
WHO CC for the Diagnosis and Treatment 
of Thyroid Cancer and Other Thyroid 
Diseases, (Italy)

18. Dr Martina Poetschke- Langer 
WHO CC for Tobacco Control, German 
Cancer Research Centre, Heidelberg, 
Germany

19. Dr Luiz Antonio Santini 
WHO CC for Tobacco Control, Instituto 
Nacional de Câncer,  
Rio de Janeiro, Brazil

20. Dr Surendra Shastri 
WHO CC for Cancer Prevention, 
Screening and Early Detection, 
Tata Memorial Hospital. Mumbai, India

21. Dr Saman Warnakulasuriya 
WHOCC Centre for Oral Cancer/
Precancer, (UK)

22. Dr Chen WANG 
WHO CC for Tobacco or Health, Beijing 
Institute of Respiratory Medicine, Beijing 
Chaoyang Hospital 
Beijing, China

23. Dr Ali Akbar Velayati, Dr 
Mohammad Reza Masjedi  
WHO CC on Tobacco Control EMRO-
Region, Tehran, Iran (Islamic Republic 
of)

24. National Research institute of 
Tuberculosis and Lung Disease 
Tehran, Iran (Islamic Republic of) 
(ISLAMIC REP.)

25. Dr Harald ZUR HAUSEN, Dr Ethel 
Michele DE VILLIERS 
WHO CC for Vaccines against Cancer 
caused by Human Papillomavirus (HPV) 
(Germany)
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4.5 Medical Schools, Research and 
other health related Institutions

1. Antigua and Barbuda school of 
Medicine 
University of Health Sciences Antigua 
St John’s, Antigua and Barbuda

2. Facultad de Medicina 
Universidad De Buenos Aires 
Buenos Aires, Argentina

3. Facultad de Medicina 
Universidad Nacional Del Nordeste 
Corrientes, Argentina

4. Facultad de Ciencias Medicas 
Universidad Nacional de Cuyo 
Mendoza, Argentina

5. University of Queensland Medical 
School 
Herston, Australia

6. Faculty of Medicine,  
University of New South Wales 
Sydney, Australia

7. Medizinische Fakultaet 
Karl Franzens Universitaet Graz 
Graz, Austria

8. Bangladesh Medical College (Bmsri) 
Dhaka University 
Dhaka, Bangladesh

9. Gomel State Medical Institute 
Gomel, Belarus

10. Grodno Medical Institute 
Grodno, Belarus

11. Faculteit Voor Geneeskunde 
Universitair Centrum Van Antwerpen 
Antwerpen, Belgium

12. Faculteit Der Geneeskunde 
Gent, Belgium

13. St Matthews University School of 
Medicine 
Ambergris Caye, Belize

14. School of Medicine 
Central America Health Sciences 
University 
Belize City, Belize

15. Facultad de Medicina 
Universidad Mayor De San Simon 
Casilla, Cochabamba, Bolivia

16. Facultad de Medicina 
Universidad Nuestra Senora De La Paz 
La Paz, Bolivia

17. Setor de Ciencias da Saude 
Universidade Federal do Parana 
Curitiba, Brazil

18. Faculdade de Medicina 
Fundacao Universidade do Rio Grande 
Rio Grande, Brazil

19. Faculty of Medicine, University of 
Manitoba 
Winnipeg, Canada

20. Faculty of Medicine, University of 
Western Ontario 
London, Canada

21. Facultad de Medicina, Universidad 
de La Frontera 
Temuco, Chile

22. Dr Giorgio Solimano 
Universidad de Chile 
Escuela de Salud Pública 
Santiago, Chile

23. Anhui Medical University 
Hefei, China
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24. Sun Yat-Sen University Of Medical 
Sciences 
Guangzhou, China

25. Universidad Del Norte 
Barranquilla, Colombia

26. Facultad de Medicina 
Pontificia Universidad Javeriana 
Santa Fe De Bogota, Colombia

27. Instituto Superior de Ciencias 
Medicas “Carlos J. Finlay” 
Camaguey, Cuba

28. Facultad de Ciencias Medicas 
Granma “Celia Sanchez Mandulay” 
Manzanillo, Cuba

29. Lekarska Fakulta 
Masarykovy Univerzity V Brno 
Brno, Czech Republic

30. Lekarska Fakulta 1, Univerzity 
Karlovy 
Praha 2, Czech Republic

31. Facultad de Ciencias de la Salud 
Instituto Tecnologico De Santo Domingo 
(Intec) 
Santo Domingo, Dominican Republic

32. Facultad de Ciencias Medicas 
Universidad Central Del Ecuador 
Quito, ECUADOR

33. Colegio de Ciencias de la Salud 
Universidad San Francisco de Quito 
Quito, ECUADOR

34. Dr Karen Pesse 
Catholic University Ecuador, Public 
Health Institute 
ECUADOR

35. U. de Medecine Kremlin-Bicetre 
Universite Paris-Sud Xi 
Kremlin-Bicetre, France

36. Ufr Des Sciences Medicales 
Universite de Rennes 
Rennes, France

37. “Aieti” Highest Medical School 
Tbilisi, GEORGIA

38. Fachbereich Humanmedizin 
Johann-Wolfgang-Goethe-Universitaet 
Frankfurt 
Frankfurt Am Main, Germany

39. University of Ghana Medical School 
Accra, Ghana

40. St George’s University School of 
Medicine1 
University Centre 
St George’s, Grenada

41. Dr Omur Cinar Elci 
Dept of Public Health and Preventive 
Medicine- St George University 
Grenada

42. Dr Stephen Weitzman 
School of Medicine, St George University 
Grenada

43. Dr Colin A. Wilkinson 
American International School of 
Medicine 
Georgetown, Guyana

44. Dr Gladys T. Prosper  
Faculty of Medicine and Pharmacy of the 
State University of Haiti (FMP-UEH) 
Port au Prince, Haiti

45. Albert Szent–Gyorgyi 
Orvostudomanyi Egyetem 
Szeged, Hungary

46. Haskoli Islands Laeknadeild 
Reykjavik, Iceland

47. University College of Medical 
Sciences 
Delhi University 
New Delhi, India
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48. Kasturba Medical College 
Manipal Academy of Higher Education 
Manipal, India

49. Fakultas Kedokteran 
Universitas Kristen Indonesia 
Jakarta Timur, Indonesia

50. Fakultas Kedokteran 
Universitas trisakti 
Jakarta barat, Indonesia

51. Dr Farhad K. Sulayvani  
University of Dohuk  
Kurdistan Region, IRAQ

52. Medical School 
Royal College of Surgeons in Ireland 
Dublin, Ireland

53. Faculty of Health Sciences 
University of Dublin, Trinity College 
Dublin, Ireland

54. The Bruce Rappaport Faculty of 
Medicine 
Technion–Israel Institute of Technology 
Haifa, Israel

55. Facolta di Medicina e Chirurgia 
Universita di Roma 
Roma, Italy

56. Corsa di Laurea in Medicina e 
Chirurgia 
Universita Degli Studi di Verona 
Verona, Italy

57. Kanagawa School of Medicine, 
Tokai University 
Isehara, Japan

58. Okayama Kawasaki Medical School 
Kurashiki, Japan

59. School of Medicine, Hiroshima 
University 
Hiroshima, Japan

60. Faculty of Health Sciences, Moi 
University 
Eldoret, Kenya

61. Faculty of Medicine, Kuwait 
University 
Safat, Jabriya District, Kuwait

62. Dr Abdulla I. Behebahni  
Health Sciences Center, Kuwait 
University 
Safat, Kuwait

63. Dr Chyngyshpaev Sh.M. 
International School of Medicine 
Turusbekova, Kyrgyzstan 

64. Dr Ingrida Rumba-Rozenfelde 
Latvia Universitate- Medicinas Fakultate 
Riga, Latvia

65. Dr Nina Saadallah  
Université Libanaise, Faculty of Public 
Health 
Beyrouth, Lebanon

66. Kauno Medicinos Universiteto 
Kaunas, Lithuania

67. Dr Pascal Rakotobe  
Faculty of Medicine Madagascar, 
Antananarivo, Madagascar

68. The Registrar  
University of Malawi College of Medicine 
Blantyre, Malawi

69. Pusat Pengajain Sains Perubatan 
Universiti Sains Malaysia 
Kelantan, Malaysia

70. Rector of the University of Bamako  
Faculty of Medicine-Pharmacy Odento 
Stamologie  
Bamako, Mali

71. Facultad de Medicina 
Universidad del Sudeste 
Campeche, Mexico
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72. Facultad de Medicina Humana 
Universidad Autonoma de Chiapas 
Tuxtla Gutierrez, Mexico

73. Faculdade de Medicina 
Universidade Eduardo Mondlane 
Maputo, Mozambique

74. Dr L.Haoses-Gorases  
University of Namibia 
Windhoek, Namibia

75. B.P. Koirala Institute of Health 
Sciences 
Dharan, Sunsari District, Nepal

76. Manipal College of Medical Sciences 
Kaski District, Nepal

77. Vrije Universiteit, Amsterdam, 
Netherlands

78. Faculteit Der Geneeskunde 
Erasmus Universiteit, Netherlands

79. Faculty of Medicine and Health 
Science 
University of Auckland 
Auckland, New Zealand

80. Otago Medical School 
University of Otago 
Dunedin, New Zealand

81. Facultad De Ciencias Medicas 
Universidad Nacional Autonoma de 
Nicaragua 
Managua, Nicaragua

82. Dr Rodolfo Peña 
Universidad Nacional Autónoma de 
Nicaragua León  
Nicaragua 

83. College of Medicine, University of 
Ibadan 
Ibadan, Nigeria

84. Faculty of Health Sciences 
University of Ilorin 
Ilorin, Nigeria

85. Baqai Medical College1 
University of Karachi 
Karachi, Pakistan

86. Facultad de Ciencias Medicas y de 
la Salud 
Universidad Latina De Panama 
Bella Vista, Panama

87. Dr José P. Montero  
Universidad Nacional de Asunción (UNA) 
Paraguay

88. Facultad de Medicina 
Universidad Nacional de San Agustin 
Arequipa, Peru

89. Facultad de Medicina Humana 
Universidad Nacional De San Antonio 
Abad Del Cusco 
Cusco, Peru

90. Escuela De Medicina Humana 
Universidad Nacional Mayor De San 
Marcos 
Lima 100, Peru

91. Facultad De Medicina Humana 
Universidad Privada De Tacna 
Tacna, Peru

92. Dr Jose P. Rizal College of Medicine 
Xavier University 
Cagayan De Oro City, Philippines

93. Faculdade De Ciencias Medicas 
Universidade Nova De Lisboa 
Lisbon, Portugal

94. Ponce School of Medicine 
Ponce, Puerto Rico

95. College of Medicine 
Chungbuk National University 
Chungbuk, Republic of Korea
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96. School of Medicine 
Catholic University of Taegu-Hyosung 
Taegu, Republic of Korea

97. Kazan State Medical University 
Kazan, Russian Federation

98. Moscow Medical Stomatology 
Institute 
Ulica Delegatskaja 20/1 
Moscow, Russian Federation

99. Saint Petersburg State I.P. Pavlov 
Medical University 
Saint Petersburg, Russian Federation

100. Kingstown Medical College1 
Ratho Mill, Saint Vincent and the 
Grenadines

101. Kragujevac Medical Faculty 
Kragujevac, Serbia

102. Dr Fauzia S Alkhairy 
University of Seychelles 
Mont Fleuri, Seychelles

103. Dr Aiah A. Gbakima, Ph.D. 
University of Sierra Leone 
Freetown, Sierra Leone

104. Dr Chia Kee Seng 
National University of Singapore 
Singapore

105. Medicinska Fakulteta, Univerza V 
Ljubljani 
Ljubljana, Slovenia

106. Dr Mohamed Mohamoud Hassan 
Faculty of Medicine at Benadir 
University 
Mogadishu, Somalia 

107. Faculty of Medicine, University of 
Cape Town 
Cape Town, South Africa

108. Facultad de Medicina, Universidad 
de Cordoba 
Cordoba, Spain

109. Facultad de Medicina y Ciencias de 
la Salud 
Universidad Rovira I Virgili 
Reus, Spain

110. Facultad de Medicina y 
Odontologia 
Universidad de Valencia 
Valencia, Spain

111. Dr Dulitha N. Fernando 
University of Colombo 
Colombo, Sri Lanka

112. Dr Farouk Abdul Aziz,  
Ahfad University for Women (AUW) 
Omdurman, Sudan

113. Dr I. T. Zwane 
University of Swaziland 
Swaziland

114. Medicinska Fakulteten, Lund 
Universitet 
Lund, Sweden

115. Medicinska Fakulteten, Uppsala 
Universitet 
Sweden

116. Kilimanjaro Christian Medical 
College 
Tumaini University 
Moshi, Tanzania

117. Faculty of Medicine, Khon Kaen 
University 
Khon Kaen, Thailand

118. Faculty of Medicine, Prince of 
Songkla University 
Songkhla, Thailand
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119. Faculty of Medical Sciences – 
St Augustine 
University of The West Indies 
Champs Fleurs, Trinidad and Tobago

120. Tip Fakultesi, Ankara Universitesi 
Ankara, Turkey

121. Tip Fakultesi, Inonu Universitesi 
Elazig Yolu Kampus 
Malatya, Turkey

122. Kigezi International School of 
Medicine 
Kabale Hospital 
Kabale, Uganda

123. Bukovynian State Medical 
Academy 
Chernovtsy, Ukraine

124. Danylo Halytsky Lviv State 
Medical University 
Lviv, Ukraine

125. St Bartholomew’s and the Royal 
London School of Medicine and 
Dentistry, 
Queen Mary and Westfield College, 
University of London 
London, United Kingdom

126. Faculty of Medicine and Medical 
Sciences 
University of Aberdeen 
Aberdeen, SCOTLAND, UK

127. Dr Amalia Laborde  
Universidad de la Republica Oriental del 
Uruguay  
Uruguay

128. University of Florida College of 
Medicine 
Gainesville, United States of America

129. University of Alabama School of 
Medicine 
Birmingham, United States of America

130. Facultad de Medicina 
Universidad de da Republica del 
Uruguay 
Montevideo, Uruguay

131. Second Tashkent State Medical 
Institute 
Tashken, Uzbekiztan

132. Vice Chancellor Frank W. Stitt  
Vanuatu College of Medicine Ltd 
Port Vila, Vanuatu

133. Escuela de Medicina, Universidad 
de Los Andes 
Merida, Venezuela (Bolivarian Republic 
of)

134. Medicinski Fakultet,Univerziteta U 
Novom Sadu 
Novi Sad, Serbia

135. Dr Y. Mulla 
University of Zambia -School of Medicine 
Zambia

136. Dr Paula Kantor  
The Afghanistan Research and 
Evaluation Unit  
Kabul, Afghanistan

137. Dr Alban Ylli  
Institute of Public Health 
Tirana, Albania

138. Dr Donald T. Simeon 
Caribbean Health Research Council 
Antigua and Barbuda

139. Dr Adolfo Rubinstein  
Institute for Clinical Effectiveness and 
Health Policy 
Buenos Aires, Argentina

140. Dr Varduhi Petrosyan 
Center for Health Service Research and 
Development 
American University of Armenia 
Yerevan, Armenia
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141. Dr Warwick Anderson AM 
National Health and Medical Research 
Council 
Canberra, Australia

142. Dr Wolfgang Schütz 
Medical University of Vienna 
Vienna, Austria

143. Dr Mariam Al Jalahama 
Primary Care and Public Health 
Bahrain

144. Dr Harun Ar-Rashid 
Bangladesh Medical Research Council 
Bangladesh

145. Dr George M.Ignatev 
Research Institute for Epidemiology and 
Microbiology 
Minsk, Belarus 

146. Dr Johan Peeters 
Scientific Institute of Public Health  
Brussels, Belgium

147. Dr Talavera Dr. Xerxes Justiniano  
National Ecological University, 
Environment and Health Science 
Research Institute 
La Paz, Bolivia

148. Dr Mohammad Moshaddeque 
Hossain 
Institute of Medicine  
Gadong, Brunei Darassalam

149. Dr Ivan Nicolov Juchnovski 
Bulgarian Academy of Sciences 
Bulgaria

150. Dr Jean-Noël Poda 
Institut de Recherche en Sciences de la 
Santé (IRSS) 
Ouagadougou, Burkina Faso

151. Dr Sam An Ung  
National Institute of Health  
Phnom Penh, Cambodia 

152. Dr Marcel Monny Lobe 
Centre International de recherche et de 
Référence “Chantal Biya” (CIRCB) 
Yaoundé, Cameroon

153. Dr Alain Beaudet  
Canadian Institutes of Health Research 
Ottawa, Canada

154. Dr Wang Yu 
China CDC 
Beijing. China

155. Dr Juan Gonzalo Lopez Casas - 
Director General 
Instituto Nacional de Salud 
Bogota, Colombia 

156. Dr Nidia Calvo, Dr Patricia Allen 
Flores  
National Institute for Research on 
Nutrition and Health 
Cartago, Costa Rica

157. Dr Dinard Kouassi  
National Institute of Public Health - Côte 
d’Ivoire 
Abidjan, Côte d’Ivoire

158. Dr Zeijko Baklaic  
National Institute of Public Health 
Zagreb, Croatia

159. Dr Oscar Diaz Diaz 
Centro de Atención al Diabético  
Instituto Nacional de Endocrinologia 
La Habana, Cuba

160. Dr John Mantas 
The Cyprus International Institute (CII) 
for the Environment and Public Health 
In association with the Harvard School 
of Public Health (HSPH) 
Cyprus

161. Dr Jitka Sosnovcová  
National Institute of Public Health  
Praha, Czech Republic
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162. Dr Woo Hyun Cho 
Department of Preventive Medicine 
Seoul, Republic of Korea

163. Dr Finn Kamper-Jørgensen -  
National Institute of Public Health  
University of Southern Denmark 
Copenhagen, Denmark

164. Dr Mohamed Jalludin 
Study Center for Scientific Research of 
Djibouti 
Djibouti

165. Dr Maris Jess  
National Institute for Health 
Development 
Tallinn, Estonia

166. Dr Tsehaynesh Messele 
Ethiopian Health & Nutrition Research 
Institute (EHNRI)  
Addis Ababa, Ethiopia

167. Dr Ian Rouse 
Fiji School of Medicine 
Fiji

168. Dr Tumani Corrah 
Medical Research Council 
Banjul, Gambia

169. Dr Alexander Kwadwo Nyarko  
Director, Noguchi Memorial Institute for 
Medical Research  (NMIMR) 
Legon, Ghana

170. Dr Licda. María del Carmen 
Samayoa 
Academia de Ciencias Médicas, Físicas y 
Naturales de Guatemala 
Guatemala City, Guatemala

171. Dr Tamás Rudas  
TÁRKI Centre for Health Research 
Budapest, Hungary

172. Dr Margret Björnsdottir 
Public Health Institute of Iceland 
Reykjavik, Iceland 

173. Dr S K Bhattacharya 
Indian Council of Medical Research 
New Delhi, India

174. Dr Triono Soendoro 
National Institute of Health Research 
Jakarta, Indonesia

175. Dr Ali Montazeri Moqaddam 
Institute of Public Health Research  
Tehran, Iran (Islamic Republic of) 

176. Dr Jane Wilde 
Institute of Public Health in Ireland 
Dublin, Ireland 

177. Dr Shlomo Mor-Yosef 
The Israel National Institute for Health 
Policy and Health Services Research 
Hashomer, Israel

178. Dr Enrico Garaci  
Istituto Superiore di Sanità 
Roma, Italy

179. Dr Kenji Hayashi 
National Institute of Public Health 
Saitama, Japan

180. High Health Council (HHC) 
Amman, Jordan

181. Dr Akanov Aikan 
National Centre for Problems of Healthy 
Lifestyles Development 
Almaty, Kazakhstan

182. Dr Mary Amuyunzu-Nyamongo 
African Institute for Health and 
Development 
Nairoby, Kenya

183. Kohwang Medical Research 
Institute 
Republic of Korea

184. National Institute of Public Health 
Ventiane Capital, LAO Peoples 
Democratic Republic
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185. Dr Al-Hassan Conteh 
Liberian Institute for Biomedical 
Research 
Monrovia, Liberia

186. Dr Abdelfatah Mosbah Gbaj  
National Medical Research Centre 
(NMRC), Zawia, Libyan Arab Jamahiriya

187. Dr Pierre Plumer 
Public Research Centre Henri Tudor 
Luxembourg

188. Dr Han Lim LEE 
Institute for Medical Research 
Kuala Lumpur, Malaysia 

189. Dr Ibrahim Yasir Ahmed  
Indira Gandhi Memorial Hospital 
Male, Maldives

190. Dr Mario R Sammut  
Mtarfa Primary Health Office 
Mtarfa, Malta

191. Dr J.C. Mohith 
Mauritius Institute of Health 
Mauritius

192. Dr Janine M.  
Ramsey Willoquet 
National Public Health Institute 
Chiapas, Mexico 

193. Dr James W. Hofschneider  
Department of Public Health 
Northern Mariana Islands, Micronesia 
(Federated states of)

194. Dr Ts.Lkhagvasuren 
Health Sciences University of Mongolia 
Ulaanbaatar, Mongolia 

195. Dr Mohamed Hassar 
Institut Pasteur du Maroc 
Casablanca, Morocco

196. Dr Rajendra Kumar 
Nepal Health Research Council 
Kathmandu, Nepal

197. Dr Henk J. Smid 
The Medical and Health Research 
Council of The Netherlands  
The Hague, Netherlands

198. Dr Robin Olds  
The Health Research Council of New 
Zealand  
Auckland, New Zealand 

199. Dr Emmanuel Oni Idigbe 
Gen-Nigerian Institute of Medical 
Research 
Lagos, Nigeria

200. Dr Geir Stene-Larsen  
Norwegian Institute of Public Health 
Oslo, Norway

201. Dr Saleh Mohamed Al Khusaiby  
Oman Medical College 
Muscat, Oman

202. Dr Huma Qureshi  
Pakistan Medical Research Council 
Islamabad, Pakistan

203. Dr PatrickU.Tellei  
Palau Community College (PCC) 
Koror, Palau

204. Dr Jorge Motta 
Instituto Conmemorativo Gorgas de 
Estudios de la Salud (ICGES) 
Panama, Panama

205. Dr Raúl León Barúa 
Academia Nacional de Medicina del Perú 
Lima, Peru

206. Philippine Council for Health 
Research and Development 
Taguig City, Philippines

207. Dr Moroslaw J. Wysocki  
National Institute of Public Health  
Warsaw, Poland 
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208. Dr José Manuel Domingo Pereira 
Miguel 
National Health Institute Doutor Ricardo 
Jorge 
Portugal

209. Dr Javaid Sheikh 
Weill Cornell Medical College in Qatar 
QATAR 
210. Dr ABABII Ion 
Academician of the Science Academy of 
the Republic of Moldova.  
Republic of Moldova

211. Dr Razvan M. Chereches 
Center for Health Policy and Public 
Health 
Cluj-Napoca, Romania

212. Dr Grjibovski, Andrej  
Arkhangelsk School of Public Health 
(ISPHA) 
Moscow, Russian Federation 

213. Dr Susan Allen 
Hubert Department of Global Health 
Epidemiology 
Rwanda Zambia HIV Research Group 
Rwanda

214. Dr Khawla Al Kuraya r 
King Faisal Specialist Hospital & 
Research Centre 
Riyadh, Kingdom of Saudi Arabia 

215. Dr Amadou Alpha SALL 
Institut Pasteur de Dakar  
Dakar, Senegal

216. Dr Milan Jovanović Batut 
Institute of public Health of Serbia  
Belgrade, Serbia

217. Dr Marija Seljak  
Institute of Public Health of the Republic 
of Slovenia 
Ljubljana, Slovenia

218. Dr M A Dhansay 
South African Medical Research Council 
Cape Town, South Africa 

219. Dr Pedro Alonso  
Centre de Recerca en Salut Internacional 
de Barcelona (CRESIB) 
Barcelona, Spain

220. Dr Sarah Wamala 
Swedish National Institute of Public 
Health 
Östersund, Sweden

221. Dr Reem Akras - Director: 
Centre Of Strategic Health Studies  
Damascus, Syria

222. Dr Surasak Taneepanichskul 
College of Public Health Chulalongkorn 
University 
Bangkok, Thailand

223. Dr Laurenco Camnahas  
Institute of Health Science, Ministry of 
Health 
Dili, Timor-Leste

224. Dr Hechmi Louzir  
Pasteur Institute of Tunisia 
Tunisia

225. Dr Zafer Oztek 
Hacettepe University Medical School 
Turkey

226. Dr Raphael Owor 
Uganda National Health Research 
Organisation 
Entebbe, Uganda

227. Dr Viktor M. Savchenko 
V.N. Karazin Kharkiv National University 
Kharkow, Ukraine

228. Dr Ajay K. Singh 
Dubai Harvard Foundation for Medical 
Research 
Dubai, United Arab Emirates
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229. Dr Leszek Borysiewicz 
Medical Research Council London 
London, United Kingdom

230. Dr Mwele Ntuli Malecela  
National Institute for Medical Research 
Dar Es Salaam, United Republic of 
Tanzania

231. Dr Thomas Freiden 
Centers for Disease Control and 
Prevention 
Atlanta, United States of America

232. Dr Raquel Mata 
Dirección General de Investigación y 
Educación (adscrita al Despacho del Vice  
Venezuela (Bolivarian Republic of)

233. Dr Nguyen Tran Hien  
National Institute of Hygiene & 
Epidemiology (NIHE)  
Hanoi, Viet Nam

234. Dr Paul Ndebelele /Ms Rosemary 
Musesengwa 
Liaison Officer Medical Research, 
Council Secretariat 
Harare, Zimbabwe 
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4.6  Contributors to the Datacol survey
1. Abdallah Daar

2. Aguilar Martinez Patricia

3. Alben Sigamani

4. Ali Mokdad

5. Allan J. Collins, MD, FACP

6. Anand Sivasankara Kurup

7. Andreas Wielgosz

8. Andre-Jacques NEUSY

9. Androulla Eleftheriou

10. Anthony mbewu

11. Anthony Rodgers

12. Armando Antonio De Negri Filho

13. Asaf Bitton 

14. Azhar Mahmood Kayani

15. Baba PD Inusa

16. Barbara Ainsworth

17. Barbara Milani

18. Bärbel Porstmann

19. Basden J C Onwubere

20. Belgacem Sabri

21. Benn Grover

22. Beth Jackson

23. Bo norrving

24. Bola Ojo

25. Boulyjenkov Victor

26. Branka Legetic

27. Carlos Martin Cantera

28. Carmichael Patu

29. Cecilia Sepulveda

30. Christopher Paul Howson

31. Clarisse Delorme

32. D. Beverley Barnett

33. David Beran

34. David Watkins

35. David Webber

36. David Whiting

37. Denis Xavier 

38. Derek Yach

39. Devi Sridhar

40. Diego Vanuzzo

41. Ding RongJing

42. Dr Amitava Banerjee

43. Dr Charlie Foster

44. Dr Ethel-Michéle de Villiers

45. Dr Jean Claude Javet, 

46. Dr Jerzy Leowski

47. Dr Kokou Agoudavi

48. Dr Manal Madan

49. Dr Nevin Wilson, 

50. Dr Prahlad Kumar Sishodiya
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51. Dr Ramesh Babu Byrapaneni

52. Dr Vijayakumar K

53. Dr Wiwat Rojanapithayakorn

54. Dr. A. Hussain AL-Ajmi

55. Dr. Ameera Ali AL Nooh

56. Dr. Ejlal alalawi

57. Dr. Eugene Appiah Nyarko

58. Dr. Faisal Abdullatif Salahaldin

59. Dr. Hassan Mehmood Khan

60. Dr. Hussain AL-Ajmi

61. Dr. Manal Madan

62. Dr. Mary Amuyunzu-Nyamongo

63. Dr. Nicolas Padilla Raygoza

64. Dr. Ruth L Collins-Nakai

65. Dr. Surasak Angsuwathana

66.  Dr. Thalarabe Bulathge Ananda 
Jayalal

67. Dr.Rana J Singh

68. Dr.S.Padmavati

69. Dr.Sharifa Bucheeri

70.  Dr.Thalarabe Bulathge Ananda 
Jayalal

71. Dr.Vijay Viswanathan

72. Efosa Kenneth Oghagbon

73. Eileen M. Stuart-Shor

74. Elaine Jones-Mclean

75. Eldryd H.O. Parry

76. Elijah Nyainda Ogola

77. Eric Rimm

78. Eugene Wen

79. Evangelia Mantzouranis MD

80. Evgeny Protasov

81. Evgeny Zheleznyakov

82. Feisul Idzwan Mustapha

83. Francesco P Cappuccio

84. Frank J. Chaloupka

85. Fred paccaud

86. Gabriela Montorzi

87. Garry Jennings

88. Gert a Van Montfrans

89. Gundu H R Rao

90. Gustavo Anzola

91. Hana Ross

92. Haris Hajrulahovic

93. Hélène Sancho-Garnier

94. Howard Morrison

95. Ian Magrath

96. Ignez Miranda Tristao

97. Ingrid Keller

98. Irina Ryamzina

99. James kiley

100. Jan Nilsson

101. Jasemn Ramadan Alkandari

102. Javaid I. Sheikh

103. Javed Ismail
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104. Javier Asin

105. Jean Bousquet

106. Jixiang Ma

107. Joanna

108. Johannes van Dam

109. Jorge A. Motta

110. Julia Seyer

111. K.M. Venkat Narayan

112. Kee-seng CHIA

113. Ken Johnson

114. khaltaev nikolai

115. Kremlin Wickramasinghe

116. krisela steyn

117. Kristina Jönsson

118. Kwok Cho Tang

119. Laurie Gibbons

120. Liu Lisheng

121. Lizzy m. Brewster

122. Margaret Gerbase

123. Margaret Sullivan

124. Marwah Abdalla

125. Masoud Amiri

126. Massimo Massi-Benedetti

127. Matthew Rehrig

128. Matyas Keltai

129. Maximilian de Courten

130. Md. Akramul Islam

131. Michelle Bishop

132. Miroslaw J. Wysocki

133. Modirian Mitra

134. Mohammed Albittar

135. Naaznin Jhaveri Lokhandwala

136. Nahla Hwalla

137. Nancy Lange

138. Nick K. Schneider

139. Nils E. Billo

140. Nizal Sarrafzadegan

141. Norbert Lameire

142. Norberto Perico

143. Nordet Porfirio

144. Oliver Baclic

145. Olulola Oladapo

146. Omur Cinar Elci, 

147. Oscar diaz arnesto

148. Pascal Bovet

149. Paula W. Yoon

150.  Paulo Roberto dos Santos 
Amorim

151. Peter Lamptey

152. Prabhakaran Dorairaj

153. Prof M E Yeolekar

154. Prof. Gerald Yonga

155. Professor Fiona Bull

156. Professor Ruth Colagiuri

157. Professor Michael Kidd
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158. Professor Saman 
Warnakulasuriya

159. Rachel Nugent

160. Randahl Kirkendall

161. Rebecca Dirks

162. Regina Guthold

163. Reza Malekzadeh

164. Ricardo Correa

165. Richard Heller

166. Richard Lewanczuk

167. Richard Smith

168.  Robespierre Queiroz da Costa 
Ribeiro

169. Rosa Sampaio Vila-Nova

170. Rose Marie Robertson

171. Russell V. Luepker

172. Salim Yusuf

173. Shafika Abrahams-Gessel

174. Shah ebrahim

175. Shahzad Ali Khan

176. Shigeo Kono

177. Simon Rabkin

178. Simona Giampaoli

179. Sohel Reza Choudhury

180. Sonela Xinxo

181. Stephen Harrap

182. Sunita Dodani

183. susana sans

184. Susumu Takahashi

185. Sylvie Desjardins

186. Tesfamicael Ghebrehiwet

187. Ting Yang

188. Tung-Ming Hsiao

189. Ulrich Keil

190. Vilius Grabauskas

191. Vinayak Mohan Prasad

192. Vivien Tsu

193. Wael Safwat Abd el Meguid

194. Willem Scholten

195.  William Philip TRehearne 
James

196. WMA Julia Seyer

197. Xiaoqing Liu

198. Youlin Qiao

199. Yousser Mohammad

200. Zdrojewski Tomasz

 Conceptual Framework

Annexure A.  
Research priorities for 
cardiovascular disease prevention 
and control (as listed in the sixth 
draft version of the WHO NCD 
Research Agenda)

CVd_1 Generate country-specific information on risk factors and the disease burden

CVd_2 Develop methods for monitoring trends of CVD morbidity, mortality and risk 
factors

CVd_3 Study social, cultural and economic determinants of behavioural and other 
cardiovascular risk factors

CVd_4 Develop observation cohort studies including the influence of societal factors 
on health behaviours and risk profiles in both adults and children

CVd_5 Develop models of effective combinations of interventions (policy, environmen-
tal and individual) to address cardiovascular risk factors in diverse settings

CVd_6 Evaluate macroeconomic and social impacts of CVD

CVd_7 Investigate and define system-related barriers to care and develop feasible 
approaches to apply cost-effective primary and secondary interventions 
through a primary health care approach

CVd_8 Evaluate screening programmes based on absolute risk in a total cardiovascu-
lar risk intervention trial using fixed-dose combinations at different thresholds 
of coronary risk

CVd_9 Develop appropriate resource allocation models for medical technology and 
high technology interventions in order to maximize health benefits and equity

CVd_10 Develop vaccines and safer and affordable medicines for addressing neglected 
CVDs such as rheumatic heart disease and Chagas disease

CVd_11 Develop methods for evaluation of the effectiveness of policies and pro-
grammes for integrated prevention and control of CVD

CVd_12 Determine the effectiveness of community education campaigns, community 
participation and multisectoral action for CVD prevention in different cultural 
and economic settings

CVd_13 Validate cost-effective screening approaches, risk prediction methodologies 
and clinical algorithms applicable to low- and middle-income country settings

CVd_14 Determine the impact of policy interventions aimed at reducing social stratifi-
cation, vulnerability and exposure of disadvantaged populations to cardiovas-
cular risk factors
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