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Abstract: Scaling up research is essential to prevent and contain the rapidly growing epidemic of cardiovascular diseases 

(CVD) in low- and middle- income (LMIC) countries. Research funds are generally limited and need to be invested pri-

marily to generate new knowledge on how to translate existing evidence into action and not for the discovery of novel 

causes and treatments. Problem-oriented health policy and systems research have a critical role to play in the effective im-

plementation of a policy framework for addressing cardiovascular diseases. Research need to identify effective 

multistakeholder regulatory approaches that impact on diet, tobacco use and physical activity. Policy interventions that 

have the potential to reduce social gradient of major noncommunicable diseases (NCD) through the reduction of social 

stratification, vulnerability and exposure to risk factors also merit research. Macro and micro economic appraisals are re-

quired to assess the economic impact of risks and diseases and cost effectiveness of different types of health interventions 

in different settings. Appropriate resource allocation for medical technology need to be researched in order to maximize 

health benefits and equity in low resource environments. Important modifiers of health system effectiveness such as ad-

herence of patients and performance of providers also need to be studied. Further, the widening gap between the need for 

long-term care and the capacity of welfare programs to fulfill that need and the limited economic capacity of LMIC, calls 

for research into new public financing mechanisms to provide financial protection care. Finally, the research agenda need 

to be pro-poor so that the social gradient related to CVD can be narrowed to contribute to progress towards the Millen-

nium Development Goals. 

INTRODUCTION 

 Noncommunicable diseases (NCD) were responsible in 
2005 for 35 million deaths (60% of all deaths) worldwide: 
80% of these deaths occurred in low- and middle-income 
countries (LMIC) and half the deaths, approximately 17 mil-
lion, occurred in people in their most economically produc-
tive years of life, i.e. under the age of 70 years [1]. Cardio-
vascular disease is the leading NCD contributing to 17 mil-
lion deaths and 10 % of the global disease burden [2].  

 The knowledge base related to the aetiology and treat-
ment of NCD, if appropriately applied can bring about a sub-
stantial reduction in the global chronic diseases burden [1, 
2]. Therefore, limited resources available for research is best 
invested not to discover novel causes and treatments but to 
generate new knowledge on how best to translate the vast 
body of existing scientific knowledge into action [2-4]. 

 Most developed countries are active in research and have 
successfully utilized the scientific knowledge generated for 
the prevention and control of CVD. This is evident, for ex-
ample in declining cardiovascular disease trends in these 
countries [5]. On the other hand, LMIC which currently bear 
a significant proportion of the CVD burden record a dismally 
low research output [6-8]. Unless this situation is rectified  
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specifically by strengthening the research capacity, hopes of 
preventing the growth of the global CVD epidemic will re-
main wishful thinking.  

PRIORITY AREAS FOR RESEARCH  

 Four major NCD, cardiovascular disease, cancer, chronic 
respiratory disease and diabetes need to be prioritized for 
concerted research action. Current epidemiological evidence 
indicates that these 4 diseases make the largest contribution 
to mortality, in the majority of LMIC. Further these 4 dis-
eases have similar characteristics. First, ageing, globalization 
and urbanization are the key drivers of these diseases. Sec-
ond, they can be largely prevented by addressing shared risk 
factors namely tobacco use, unhealthy diet, physical inactiv-
ity and harmful use of alcohol. Third, cost effective interven-
tions are available to address these diseases. Fourth they can 
be managed through similar care pathways that address dis-
eases of a chronic nature. These commonalities enable com-
parable research strategies to advance the agenda for preven-
tion and control of these major NCD. Focus on several prior-
ity research areas are required to guide efforts to control 
these major NCD [9].  

SHIFTING THE RISK FACTOR PROFILE OF 
POPULATIONS  

 Population wide approaches are the most cost effective 
strategies for prevention of NCD and are affordable even to 
low income countries [1]. They also offer the best hope for 
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prevention of these diseases for one third of the world popu-
lation who live below the poverty line and who do not have 
access to health services. Apart from a few effective policy 
interventions that bring about a reduction in tobacco use, 
research has failed to identify effective strategies that bring 
about sustainable behavioural changes to favourably modify 
lifestyle related risk factors [10]. Consequently, in developed 
countries such as the United States the impressive decline in 
mortality from heart disease and stroke observed in the last 
2-3 decades [5] was largely the result of antihypertensive 
drug use (71%) and to a much lesser extent (25%) due to 
changes in diet and physical activity [11]. Approaches simi-
lar to what worked in the United States are not affordable to 
LMIC. And if applied worldwide, they will cause further 
widening of health disparities between the rich and the poor.  

 Research should be conducted to investigate a) social and 
cultural determinants of food consumption, physical activity 
and tobacco use b) what combinations of interventions (pol-
icy, environmental and individual) at what doses and in 
which settings are effective in preventing and controlling 
cardiovascular risk factors c) effective ways of social mar-
keting of health information to bring about health behaviour 
change. A particular focus on children is warranted in light 
of growing tobacco use [12] and rising obesity [1] in chil-
dren in LMIC.  

PROMOTING HEALTH EQUITY  

 Inequalities in preventive and curative services related to 
chronic diseases have begun to widen both in developed and 
developing countries. Research can help to reduce these ine-
qualities by identifying a) global and local determinants that 
affect health equity b) specific societal and political struc-
tures and health care system factors that differentially affect 
people’s chances to be healthy and c) policy interventions for 
reducing social stratification, vulnerability and exposure of 
disadvantaged populations.  

 Given that one third of the world population live below 
the poverty line, it is no surprise that poverty eradication has 
assumed a centre stage position in the global development 
agenda. These activities are steered by the Millennium De-
velopment Goals (MDG) as well as the Poverty Reduction 
Strategy framework for debt relief, stipulated by the World 
Bank and the International Monetary Fund. Even though 
CVD is responsible for one third of global deaths and CVD 
and poverty are linked they have not been included in the 
MDGs. A pro-poor research agenda related to CVD can play 
an important role in turning the attention of development 
agencies to the neglected fact that CVD need to be addressed 
for progress in achieving the MDGs. To tap this potential 
research should identify barriers in health systems that pre-
vent affordable diagnostics, and treatment interventions from 
reaching the poor, health financing mechanisms that reduce 
out of pocket health care expenditure and design products for 
addressing neglected CVD such as Chagas disease and 
rheumatic heart disease that mostly affect the poor [13, 14]. 

 Diseases such as rheumatic heart disease and Chagas 
disease illustrate the need to address neglected diseases in an 
effort to reach MDGs. Both these conditions still remain  
 

major public health problems in developing countries; the 
former affects approximately 12 million individuals, most of 
them children [13] and the latter affects approximately 9 
million people in South America alone [13]. The economic 
effects of the disability and premature death caused by these 
diseases are felt at both the individual and national levels due 
to direct and indirect health care costs. They are neglected 
diseases because the majority of those affected are poor, few 
preventive and treatment options exist and the market poten-
tial is insufficient to stimulate the private sector to develop 
better treatment options [15]. As alluded to earlier if MDGs 
are to be achieved Governments and the international com-
munity together need to address the gaps in research related 
to these and other neglected diseases.  

IMPROVING HEALTH OUTCOMES BY TARGE-
TING HIGH RISK GROUPS  

 Many secondary prevention interventions targeting major 
NCD such as CVD are affordable even to low income coun-
tries [16]. Research will have an important role in supporting 
the implementation of such interventions in LMIC popula-
tions [17]. 

 Understanding the current practice patterns in secondary 
prevention in different settings is an important initial step in 
scaling up secondary prevention activities at country level. 
Qualitative research will be important in examining the mo-
tivations of patients and practitioners, and in examining the 
barriers to making changes in existing systems. Initiatives 
that are aimed at scaling up secondary prevention should 
monitor changes in coverage and in the equity of provision 
in order to optimize community effectiveness.  

 Existing data on the effectiveness of medical interven-
tions on drug treatment and surgery (revascularization) are 
mostly based on studies in high-income populations. In gen-
eral they should be applicable in LMIC. However, one aspect 
that requires additional evidence and further study is the ef-
fectiveness of drug treatment combinations, particularly us-
ing individual patient meta-analyzes of existing trial data. In 
addition, with regard to cardiovascular diseases the opportu-
nity costs and effectiveness of coronary revascularization 
necessitates ongoing review in the face of continuing im-
provements in medical treatment. 

 The effectiveness of interventions directed to changing 
lifestyles in secondary prevention of CVD is less well estab-
lished. Moreover, the results of the available studies from 
high-income populations will not necessarily be directly ap-
plicable in LMIC populations. 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. Simi-
larly, defining feasible and affordable dietary modifications 
that can reduce saturated fat intake and salt intake in specific 
populations is an important priority. Randomized controlled 
trials can then formally examine the effectiveness of such 
interventions in reducing risk. Such trials need to include 
economic evaluation, including an examination of patient 
costs, so that the cost-effectiveness of such interventions can 
be formally examined.  
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 Research should also develop and validate cost effective 
screening approaches, risk prediction methodologies and 
clinical algorithms for treatment of prevalent CVD such as 
coronary heart disease and cerebrovascular disease. They 
should be based on easily measurable clinical indicators for 
ease of implementation in low resource settings. In the case 
of CVD a screening program based on absolute risk derived 
from easily measurable risk factors need to be evaluated [2] 
in a multiple risk factor intervention trial using statin, aspirin 
and antihypertensives at a 30% threshold of a coronary 
event.  

MACROECONOMIC AND MICROECONOMIC APP-
RAISALS  

 CVD translate into direct health care and social security 
costs and also reduce economic productivity by removing 
people from the active workforce. Assessment of macroeco-
nomic consequences of major NCD in LMIC is required. 
Such country specific information would assist in making a 
compelling argument for investing resources in prevention 
and control of CVD and placing CVD activities high in the 
development framework [18]. 

 There is currently a scarcity of information on the costs 
and affordability of primary and secondary prevention inter-
ventions in LMIC populations. Cost effectiveness of health 
behaviour changes, pharmacological treatments and surgical 
interventions for CVD differ widely between developed and 
less developed populations. The cost effectiveness in these 
different settings has to be established and should be an im-
portant focus of research.  

 Cost related information is required for drug treatment, 
coronary revascularization particularly CABG.  

AFFORDABLE TECHNOLOGY  

 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 productivity and efficiency 
of resource scarce health systems can be seriously threat-
ened. 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 new drugs 
for both communicable and noncommunicable diseases. The 
potential application of these technologies in prevention and 
management of CVD remain largely untapped. Some of 
these new technologies can be adapted to surmount health 
infrastructure constraints in LMIC. For example biotechnol-
ogy based diagnostics can provide accurate and less expen-
sive blood sugar and lipid assays eliminating the need for 
high technology labs and technologically trained personnel 
in the field. Alternatives to insulin delivery technologies, 
such as nasal sprays, can also reduce the need for trained 
personnel, injection needles and refrigeration, and can con-
tribute to improving the management of diabetes.  

 

 

HEALTH POLICY AND HEALTH SYSTEMS  

 Problem-oriented health policy and systems research has 
a critical role to play in improving the process of develop-
ment and implementation of health policies for prevention 
and control of CVD. Long-term health policy and systems 
research is required on: a) reform of the health financing 
system to address legitimate needs of patients suffering from 
CVD in an equitable and sustainable manner, b) regulation 
of the health care market, c) Re-orientation of the public 
health system to address CVD, and, d) Reform of the referral 
system to facilitate long-term care.  

 Most policy and health systems research is multidiscipli-
nary in nature but many researchers have little experience in 
participating in and managing such teams. Researchers con-
duct studies based on personal academic interest and funding 
opportunities rather than according to priority policy needs. 
Even when relevant policy research is conducted there are no 
linking mechanisms that make the results of such studies 
available for policy making. A comprehensive capacity 
strengthening effort has to include more than mere provision 
of general research training and funds. Attention should be 
paid to the provision of opportunities for specific skills train-
ing in multidisciplinary and policy oriented research, integra-
tion of health systems research into the curricula of policy 
makers and researchers, dialogue between policy makers and 
researchers and international collaboration.  

 Access to evidence based interventions through close to 
client health services are 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 in many settings. The 
primary health care systems in resource poor countries have 
little resemblance to those in developed countries. As such 
delivery strategies that can effectively deliver evidence based 
interventions in resource restricted health system scenarios 
are likely to be quite different from those in developed coun-
tries. More investment in relevant research is required to 
identify the best delivery mechanisms for evidence based 
interventions in resource poor settings.  

 In this regard community based activities impacting on 
individual health behaviours is a key component of the 
health system which requires special attention. Research is 
needed to identify how community and family participation 
can contribute to close to client programs aimed at changing 
smoking, dietary and physical activity habits of high risk 
individuals.  

 Two of the main barriers to providing adequate care for 
CVD are the limited financial and infrastructure resources 
available for health care in most LMIC. High cost, physi-
cian-based models of care for NCD developed mainly in 
higher income countries are not suitable for lower income 
settings. Further, there are important gaps that could readily 
be filled if research identifies the barriers why health systems 
do not use therapies that are inexpensive such as aspirin for 
acute myocardial infarction. Combination pharmacotherapy 
also offers the potential to address treatment gaps for preven-
tion of heart attacks and strokes. However, more research is  
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needed on the side effects and bioavailability as well as tol-
erability and adherence to fixed dose combination pills.  

IMPROVING HEALTH OUTCOMES; ADHERENCE 
OF PATIENTS /PERFORMANCE OF PROVIDERS  

 It is important to establish knowledge and beliefs about 
CVD and about attitudes to prevention, both among the gen-
eral population, patients and health professionals. If current 
beliefs suggest that the diseases are not preventable, or 
knowledge about causes is incorrect, this may impede pro-
gress towards prevention.  

 Further adherence to long-term therapy for chronic ill-
nesses is around 50% [19]. There are societal, patient, physi-
cian and health systems determinants responsible for this low 
adherence. Patients with NCD often have to assimilate health 
information from multiple providers. In low income coun-
tries a significant proportion of these patients are also illiter-
ate compounding the problems of assimilating health related 
information. Innovative processes are required to improve 
the health literacy of patients so that they have can have ac-
cess to health information and better capacity to use it. Re-
search could identify innovative methods of using informa-
tion technology to address these issues related to health liter-
acy and adherence. Other context specific approaches are 
also required to improve adherence of patients and clinical 
practice patterns of physicians need to be developed. Merely 
developing clinical guidelines will not be adequate. Patient 
and physician barriers to implementation need to be identi-
fied and ways found to overcome them where possible.  

 In addition research efforts should be directed to deter-
mine human resource needs in the context of NCD, develop 
and evaluate models for provision of continuing professional 
development of the current workforce and develop appropri-
ate training curricula.  

GENDER PERSPECTIVE IN RESEARCH  

 There are marked differences in patterns of health and 
CVD in men and women due to differences in biology and 
living and working conditions experienced by them. Princi-
ples of health equity and human rights also demand that men 
and women should have equal opportunities to realize their 
potential for health and wellbeing. For effective prevention 
and management of CVD, differences between men and 
women need to be recognized and incorporated into health 
policies and programs. Therefore 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 analyzes of differences in intervention effect. Sex and 
gender should be key variables in all research designs and 
data analyzes should generate results disaggregated by sex. 
Gender differences that may emerge in research studies 
should be clearly presented and implications for disease pre-
vention and treatment investigated. 

PRIORITY SETTING IN RESEARCH  

 There are many competing priorities for limited health 
research funds in LMIC. The disparity between the research 
priorities of academics, international donor agencies and 

governments aggravate the difficulties of resource allocation. 
Sound methodologies need to be used for prioritizing re-
search and managing scarce resources for optimum impact 
on public health. The `combined Approach Matrix developed 
by the Global Forum on Health Research has been used at 
global and national levels to select research priorities [20]. 
This matrix combines elements of disease burden, effective-
ness and resource flows with interventions at community 
level, household level, health sector and other sectors to ex-
plore gaps in health research. This matrix could be used to 
ensure that CVD agenda is appropriately prioritized.  

STRENGTHENING RESEARCH CAPACITY  

 Urgent action at global and national levels is needed to 
narrow the 10/90 gap for research [21] through capacity 
strengthening for innovative research, international research 
collaboration and tracking of the pattern of investment in 
research [22]. Research gaps are particularly pronounced in 
operational and policy oriented research. Inadequate gov-
ernment investment in health research and training, lack of 
motivation of staff to engage in research and poor infrastruc-
ture facilities are some of the main reasons for this situation 
[23]. In addition publishing the results of research is also 
challenging due to language barriers and exclusion of jour-
nals edited in developing countries from international data-
bases such as Medline. Some of the multifaceted actions that 
are required to ameliorate these deficiencies include:  

• Development of Centers of excellence for research to 
provide opportunities for , training to conduct policy ori-
ented research, health systems research and operational 
research to build translational capability 

• Twining of labs and research institutions between the 
North and the South to allow for exchange of students 
and researchers with equality in partnership arrangements 

• Creation of research networks to share research experi-
ence and facilitate the collaboration among scientists in 
diverse disciplines 

• Provision of incentives and career development prospects 
to researchers  

• Creation of a culture of health research implementation 
by linking up researchers with policy makers and admin-
istrators 

• Improvement of the quality of scientific journals in de-
veloping countries so that they can be included in Interna-
tional bibliographic databases  

• Public private collaboration to bring complementary 
skills and resources to bear on the research agenda.  

• Tracking financial flows to measure the level of invest-
ment in health research  
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