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Purpose of review

There is growing recognition that greater investment in research is needed to expand

our knowledge and understanding of how to scale up HIV programmes effectively and

equitably in the context of weak health systems. Current debates acknowledge that

there remains a gap in evidence on how HIV resources can best be managed to

contribute to building health system capacity; how to integrate HIV interventions into

primary healthcare systems; and how HIV scale-up is affecting other disease

programmes.

Recent findings

Findings suggest that global health initiatives, including HIV/AIDS programmes, should

allocate a set portion of funding for research and knowledge generation in improving

health system performance. Forms of HIV research with potential for building health

system capacity in developing countries include clinical research, implementation and

operations research, quality improvement research, economic evaluation and cost–

effectiveness, HIV surveillance and population-based surveys, and monitoring and

evaluation.

Summary

In this review, we present an overview of the imperative for HIV research in building

health system capacity, provide examples of current trends and the forms of research

with potential for enhancing health system performance, and highlight priorities for

enhancing the role of HIV research in building health system capacity.
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Introduction
The HIV pandemic remains the most serious infectious

disease challenge to public health, especially in sub-

Saharan Africa where AIDS is still the leading cause of

death. While increased resources for the global AIDS

response has enabled the quality of information and our

understanding of the pandemic to blaze the trail for

other global disease estimates, it has also created urgent

demands for strengthening systems for HIV scale-up and

generation of strategic information to guide program-

ming and resource management [1]. There remains,

however, a gap in evidence on how increased resources

available for the HIV response can best be managed to

contribute to strengthening of health systems in devel-

oping countries; how current HIV-driven innovations in

responding to health workforce constraints enhance

health system performance; how to integrate HIV

scale-up into primary healthcare systems and how

HIV scale-up is impacting other disease programmes.

In this review, we present an overview of the imperative

for HIV research in building health system capacity;
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provide examples of current trends and the forms of

research with potential for enhancing health system

performance, and highlight priorities for enhancing

the role of HIV research in building health system

capacity.
Imperative for HIV research in building health
system capacity
In 2001, the Commission on Macroeconomics and Health

recognized that as treatment efforts are scaled up in low-

and middle-income countries, funding would be needed

to develop research capacity and conduct operational

research necessary to optimize treatment regimens to

local conditions and identify how best to integrate these

into existing services. In order to ensure that an adequate

proportion of country-specific project assistance was

devoted to operational research, the report proposed that

a minimum of 5% of HIV funding from bilateral agencies,

such as the World Bank and the Global Fund to Fight

AIDS, Tuberculosis and Malaria (Global Fund), be spent

on operational research [2].
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In 2004, Richard Feacham, the then Executive Director

of the Global Fund, argued that there was an imperative

for investing in operational research or ‘learning by

doing’, to study and share lessons from the massive

scale-up of HIV prevention activity and access to treat-

ment. Yet none of the financing mechanisms at the time,

including the President’s Emergency Plan for AIDS

Relief (PEPFAR), the World Bank’s Multi-Country

AIDS Program and the Global Fund, had any arrange-

ments in place to ensure that the necessary operational

research was done [3].

The 2005 58th World Health Assembly [4] endorsed the

Mexico Statement on Health Research from the Minis-

terial Summit of 2004, urging member states to consider

implementing the 1990 recommendation made by the

Commission on Health Research for Development, that

‘developing countries should invest at least 2% of

national health expenditures in research and research

capacity strengthening, and at least 5% of project and

programme aid for the health sector from development

aid agencies should be earmarked for research capacity

strengthening’ [5].

The International AIDS Society, through the 2007 Syd-

ney Declaration, called for up to 10% of all resources

dedicated to HIV programming to be used for research

towards optimizing interventions; ensuring that health

systems are strengthened as a result of scaling-up, and

that desired health outcomes are achieved [6]. Current

guidance to teams in PEPFAR focus countries suggests

1–4% of spending to support Public Health Evaluations

[7]. The global health community, however, is not keep-

ing pace with these recommendations. A report from the

Alliance for Health Policy and Systems Research esti-

mated that only about 0.017% of health projects’ expen-

ditures in low- and middle-income countries was devoted

to implementation research [8]. The global AIDS

response is still largely focused on strengthening coordi-

nation and building capacity of national monitoring fra-

meworks for measuring progress against international

commitments and targets. These efforts may have inad-

vertently overshadowed the lack of adequate attention to

longer-term strategic research questions on health system

performance and health outcomes [9].
Forms of HIV research with potential for
strengthening health systems
The suggested list of forms of HIV research for building

health system capacity is adapted from Hirschhorn et al.
[10��].

Clinical research

Clinical research seeks to advance scientific knowledge

and understanding of HIV prevention, care and treat-
opyright © Lippincott Williams & Wilkins. Unautho
ment. Clinical studies are the engine for innovation, pilot

testing, development and application of new technol-

ogies and strategies, rigorously checked against health

outcomes through strengthened clinical and laboratory

systems [10��]. The opportunity now exists also to

explore how these controlled HIV research processes

can inform system-wide application, system strengthen-

ing and population health. Relevant studies include

investigation of routine use of HIV interventions of

known clinical benefits including co-trimoxazole prophy-

laxis; trends in fatality among HIV-positive patients with

tuberculosis treated with with antiretroviral therapy

(ART) in the routine health system; and analysis of risk

factors and health system barriers for high early mortality

in patients on ART [11��,12�,13].

Implementation and operations research

Implementation research calls for closing the ‘pro-

gramme-implementation gap’ between the actual deliv-

ery of care, and best practices or guidelines in HIV care

with proven efficacy in a clinical research setting. It also

focuses on promoting the understanding of factors associ-

ated with gaps between expected results and observed

outcomes [10��,14].

Operations research has been used to study barriers to

access and barriers to implementation, as well as to guide

design of national and local HIV treatment interventions.

The field of operational research takes on the challenge

of linking research to policy in the emergency context of

the HIV epidemic, and of providing rapid evidence to

scale-up and improve programmes. Opportunities range

from simple systematic collection of data right through to

ambitious randomized controlled trials, and research on

adherence to treatment regimens, toxicity, development

of resistance, modes and costs of delivery [2,3,11��,15,16].

Quality improvement research

Systems to measure and improve quality are growing in

importance as HIV-treatment programmes mature and

numbers of patients on ART continue to expand. Quality

assurance of HIV services provided is critical to improving

long-term treatment success, decrease risk of drug resist-

ance and promote optimal use of existing resources includ-

ing health workforce and commodities. While building and

monitoring quality of care has been an essential element of

strengthening health systems in resource-limited settings

for many years, it is yet to leverage HIV scale-up for

system-wide benefits [10��,17��,18].

Economic evaluation and cost–effectiveness

With current annual global HIV spending of US$10 billion,

more comprehensive economic evaluation research is

needed at national and regional levels, with critical con-

sideration of how efficiencies and benefits for the health

sector as a whole could be improved and how economic
rized reproduction of this article is prohibited.
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information generated can complement existing resource

tracking mechanisms such as National Health Accounts

[19,20��].

Cost–effectiveness research in HIV scale-up uses ana-

lytical tools to establish the relative costs and impacts of

differentprevention,careandtreatmentinterventions.The

purpose is to provide information to guide policy develop-

ment and use of resources, eliminate disparities, maximize

value and improve health outcomes. Economic questions

for HIV research cover a broad range of issues, such as

incentives, including how to promote compliance with

treatment and prevention guidelines; the cost of antiretro-

viral (ARV) programmes; the effect of expanded treatment

on household economics; the differential access of some

individuals and groups to diagnostics, medicines, care and

follow-up; use and cost of HIV therapeutic, laboratory and

preventive services; the relative flow of resources to HIV,

integration and impacts on other health issues at primary,

sub-nationalandnationallevels;andthecost–effectiveness

of different clinical guidelines, care strategies, and inter-

ventions [10��,21�,22,23��,24].

Monitoring and evaluation

The ‘Three Ones’ framework has created joint efforts at

national and international levels to build timely and cred-

ible monitoring and evaluation systems for collecting

simplified, standardized and prioritized data to monitor

and manage programmes. The use of common indicators

and methods of measurement allows consistent assess-

ments over time and cross country comparability and

reporting on progress against international frameworks,

including the UNGASS Declaration of Commitment

and Millennium Development Goals (MDGs). Most

monitoring and evaluation activities, however, necessarily

focus on measuring the services provided, and strengthen-

ing coordination, partnerships and accountability [25].

HIV surveillance and population-based surveys

HIV sentinel surveillance and population-based surveys

are established HIV research strategies, available to

national programmes and the global AIDS response, to

provide quality information on national HIV epidemiol-

ogy and increase global understanding of the pandemic.

This research is fundamental to realizing the HIV pre-

vention principle of ‘know your epidemic’, and allows

improved targeting of prevention efforts. In addition, the

systems and capacities built can form the foundation for

improved surveillance of other diseases and overall health

information systems [1,7,26,27,28].
Current trends in HIV research and building
health system capacity
In 2007 WHO defined six building blocks to characterize

the capacities that a health system should have in order to
opyright © Lippincott Williams & Wilkins. Unauth
deliver the goals of improving health outcomes and

health equity in ways that are responsive, ensure social

health protection and make the most efficient use of

available resources. The six blocks are service delivery,

health workforce, information, medical products and

technologies, financing, and leadership and governance

[29].

Health system goals will not be attained without research

addressing system constraints to delivering effective

interventions. While HIV/AIDS responses can have a

dramatic positive impact on overall health systems,

research is needed to enhance outcomes including redu-

cing overall burden of HIV on the health workforce, and

freeing up hospital beds to treat people with other disease

conditions [30,31�,32��].

Service delivery: community-based models

By the end of 2007, it was estimated that globally there

were close to 2 700 000 people receiving antiretroviral

therapy, projected to rise to 3 380 000 by the end of

2008 [33]. Reports documenting the impact of ARV

treatment scale-up from Uganda and elsewhere show

outcomes of 50–60% reduction of HIV-related hospital

admissions; rehabilitation of laboratory infrastructure and

other vital health system components; increased avail-

ability of drugs and diagnostics; and strengthened pro-

curement systems [34��].

There is growing evidence from HIV research into the

effectiveness of scaling up community-based, public

sector and home-based ART programmes in Uganda,

Lesotho, Rwanda, and South Africa supporting compar-

able results in clinical and virological outcomes, high

rates of adherence and retention, and reduction in

mortality and hospital admissions [34��,35��,36,37]. In

addition, transportation requirements are reduced, and

community-based providers allow more strategic use of

healthcare professionals while reducing unemployment

rates. Standardized simplified treatment approaches to

monitoring and referral of patients enhance quality of

care and the collection of much needed data [38].

Health workforce: task-shifting models

Studies of AIDS and human capacity in the health sector

suggest that the twin burden of the health workforce crisis

and the HIV/AIDS crisis is largely an African phenom-

enon; compounded by the increased attrition from AIDS

related illness and deaths, significant additional work load

and demands of expansion of antiretroviral therapy [39].

Barnighausen et al. [40�] predict that HIV treatment scale-

up will generate greater need for health workers, because

of increased survival of patients. This will be compounded

by increasing numbers needing ART from new HIV

infections. The study suggested that even with optimistic

assumptions about emigration, incidence and death, HIV
orized reproduction of this article is prohibited.
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treatment scale-up will continue to demand substantial

numbers of health workers over the coming decades. HIV

research into the health workforce will, therefore, need to

guide policymakers to ensure that the flow of workers into

ART programmes does not jeopardize the provision of

other important health services [41].

HIV scale-up in Malawi provided the impetus for health

workforce research, planning for human resources for

health, treatment of health workers, expansion of training

programmes and task shifting between healthcare

workers and training members of the community [42].

Task shifting, models of nurse-led care, and develop-

ment of the roles of other nonphysician and commu-

nity health professionals will not only enable human

resource-constrained countries to increase the number

of patients on ART, especially in rural areas, but will also

expand the resource pool and maximize the availability

of skilled workers for other health conditions and ser-

vices [43,44�].

The demand for increased health workforce capacity,

performance and new cadres has opened up yet another

area of HIV research: to review approaches, challenges

and costs in health workforce training. Research into

how proven interventions can be implemented to accel-

erate high-quality public health approaches to HIV

treatment scale-up, begs the question: what is the

optimal approach to training the health workforce for

an expanding HIV treatment programme in resource-

limited settings [45]?

Information: building surveillance systems

HIV surveillance is a core function of national AIDS

programmes worldwide. Since the beginning of the epi-

demic, most countries have initiated sero-surveillance

systems and built capacity to study the distribution of

infection among different populations and monitor

trends in levels of infection over time. A global analysis

of trends in the quality of HIV sero-surveillance found

that sero-surveillance systems were of higher quality in

countries with high HIV burdens: the 31 countries with a

generalized epidemic that had a fully implemented

system in 2002 represented 74% of the global HIV

burden [26,27].

PEPFAR surveys in 30 countries, including Botswana,

Côte d’Ivoire, Ethiopia, and Vietnam, have helped to

improve prevalence estimates and incidence data, includ-

ing mapping locations of treatment and care sites. Maps

depicting ARV treatment delivery sites provide devel-

oping countries with the foundation tools and technology

for system-wide mapping of access to services, which can

be applied in identifying inequities in health service

provision [7].
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Leadership and governance: collaborating with

community leadership

Events leading up to the termination of tenofovir-based

HIV prevention trials in Cambodia, Cameroon and Nigeria

in 2005 led to the development of new guidelines for the

engagement of community organizations in clinical trials

and HIV research. A review conducted by Bhan et al. [46�]

defines six roles played by community service organiz-

ations in facilitating community engagement in research:

community interface including ethical assessments and

establishing community advisory boards; development of

formal partnerships with communities; involvement in

research and peer review processes; priority setting and

watch-dog functions to ensure that the research being

planned is in the best interest of local populations; advo-

cacy to policy makers for postresearch adoption of inno-

vative findings and ensuring that they are locally available;

and dissemination of findings and delivery of effective

interventions arising out of the research. The review also,

however, called for greater transparency and declaration of

conflicts of interests of civil society organizations; for

research and evaluation of best practice models on collab-

oration and engagement of community organizations; and

for assessments of the resulting impacts of these engage-

ments on local health needs [46�].

In some cases, community organizations may provide

leadership in HIV research that provides critical infor-

mation in enhancing the role of HIV scale-up in building

health systems. The December 2007 series report of the

International Treatment Preparedness Coalition (ITPC),

Missing the Target, expanded the focus of research beyond

monitoring ARV roll out to include attention to critical

challenges to health systems in delivering HIV and

tuberculosis services. It highlighted health workforce

constraints, barriers to antiretroviral drug access, includ-

ing inefficiencies in drug registration, procurement,

supply management, stock-outs, as well as high costs

of second-line and other medicines, patent restrictions

on some essential drugs, and corrupt drug management

systems [47].
What are the next steps in enhancing the role
of HIV research in building health system
capacity?
The potential return on investment in HIV research

geared to improving health system performance is cur-

rently unknown. A study surveying deaths among children

less than 5 years of age in 42 low-income countries,

estimated the return on investment in new technology

versus research that could improve the delivery and util-

ization of health services. It concluded that while

improved technology had the potential to avert 21.5% of

potential deaths, improved service utilization could avert

62.5% of child deaths [48��].
rized reproduction of this article is prohibited.
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Integrate HIV research into national health research

systems

A 2006 study of the status of national health research

systems in 10 countries of the WHO African Region

provides insight into the challenges and alarming gaps

in some national health research systems including lack of

strategic plans and legislation relating to health research;

deficiencies in ethical and scientific review committees;

and inadequate capacity at national and institutional

levels for training, implementation and governance of

health research. Only four out of the 10 countries that

responded reported that they had a budget line for health

research in the Ministry of Health [49]. Given the levels

of HIV research needed to support scale-up, the devel-

opment of high-performing national health research sys-

tems is urgently needed. HIV research investments must

be integrated into national health research systems and

harnessed in improving the health research policy

environment (policies, strategic plans, legislation, ethical

and scientific review structures), in order to advance

scientific knowledge across disease programmes, and

promote its utilization in improving health outcomes

and health equity.

Build capacity, and research the impact of HIV research

on health system capacity

There is growing interest in health research systems

and how they are organized, with developments and

innovations in conceptualization, evaluation and anal-

ysis across several countries. As HIV scale-up programmes

mature, and if treatment and prevention access continues

to expand and funding levels increase, there is an oppor-

tunity for HIV research to build on emerging issues

in strengthening health research systems including the

following:
(1) p
op
rovide accountability for funds spent and justifica-

tion for future funding; the challenge is to measure

benefits in ways accepted as being valid and that also

meet increasing demands to demonstrate funding

for research provides value for money, especially

when money could otherwise have been used

directly to provide healthcare, including ARV treat-

ment [50];
(2) a
ssess the impact of research on health policy and

progress towards achieving a health gain from health

research; either through exploring the impact of

specific research programmes or examining policy

areas for evidence of policy impact [51];
(3) i
nvestigate how health research systems could best

be organized to enhance the payback from research;

generate a substantial body of evidence from evalu-

ation studies showing how using research in policy,

programmes, and practices has led to improved

health outcomes;
yright © Lippincott Williams & Wilkins. Unauth
(4) e
ori
valuate the roles, performance and impact of ethics

committees; in order to respond to an increased

emphasis on research ethics, and develop new ways

to commission research to allow greater involvement

of affected communities [52];
(5) i
nvestigate specific research programmes’ capacities

and barriers to address equity-oriented research in

access to services and health status across the socio-

economic factors of sex, urban–rural differences and

income [53];
(6) e
valuate health research capacity; capacity to conduct

research and how to attract and retain staff in the

public health research sector; and investigate the

amount of health research financing; number of

researchers, research infrastructure or research

institutions [54];
(7) i
nvestigate the alignment of research with national

health priorities and needs; research on impact of

research on population health and health equity.
Define a comprehensive HIV research agenda

There are a number of challenges in enhancing the role of

HIV research in building capacity of health systems

including the lack of clear descriptions of how complex

HIV programmes and research interventions fit within a

comprehensive national health systems research agenda

[30]. This agenda has limited the number of initiatives

mapping relevant research that has already taken place,

high-quality systematic reviews that are a prerequisite to

new research and avoidance of duplication, and synthesis

of relevant existing knowledge to provide a body of

knowledge and a strong evidence base on how HIV

research contributes to building health system capacity.

A recent systematic review of patient retention in ART

programmes in sub-Saharan Africa, for example, high-

lighted the need for patient tracing systems and regular

research on retention rates [55��].

Defining, therefore, an agenda linked to the six health

system building blocks will not only help to identify key

topics for HIV research essential to scale-up and pro-

gramme success, it will also enhance positive impacts on

health system capacity. In addition, a common agenda

will enable development of public health approaches for

system wide benefits that can be reviewed, evaluated and

revised in light of lessons learnt in different settings. A

common agenda will also expand the work of developing

generic tools, foster collaborative networks, and enable

multicountry and case study comparisons [16,30,56].
Conclusion
HIV research has a strong role to play in building health

system capacity in developing countries. A number of
zed reproduction of this article is prohibited.
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lessons learned can already be applied, but huge gaps

remain in identifying best practice that can improve HIV

treatment, care and prevention services whilst strength-

ening overall health systems. There is currently a dearth

of research in all areas identified in this regard. The HIV

community at national, regional and international levels

must act quickly to integrate HIV research into national

health research systems to bridge the ‘know–do’ gap.

Research is required to clarify the impact desired of

HIV research on health systems strengthening, and a

comprehensive and collectively agreed HIV research

agenda should be defined to guide expanded research

to strengthen health systems in developing countries

[57].

Current debates that pit the expansion of HIV-specific

programming against the goal of health systems strength-

ening are missing the point [58]. The scandal is not that

HIV services in poor countries are now seen to be vastly

superior to services for other diseases and primary health-

care. The real scandal is that these other services are so

pitifully substandard. Responding effectively to HIV/

AIDS can have dramatic positive effects on overall

health systems in many ways. In many countries inte-

grated HIV programmes have helped to strengthen

health services for other areas including antenatal ser-

vices, pediatric care, nutrition, malaria, and tuberculosis

[32��,35��,36,59]. A return to a ‘horizontal’ approach to

building health systems may inadvertently undermine

HIV scale-up efforts and be a step backwards in the fight

for health for all.
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