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Preface

This monograph provides an overview of issues related to program
evaluation for health projects in developing countries. It is intended
to promote the understanding that program evaluation is a critical
component of any health intervention and to stimulate discussion on
ways to raise the level of program evaluation and increase the re-
sources and technical capacity needed to evaluate health interventions
in developing countries. At the request of the sponsor of this study,
this monograph focuses on issues surrounding evaluation of vaccina-
tion campaigns and interventions for HIV/AIDS, tuberculosis, and
malaria. The intended audience for this report includes policymakers
and organizations that fund health interventions in developing
countries.

This work was sponsored by the Global Health Policy Research
Network, managed by the Center for Global Development, with
funding from the Bill and Melinda Gates Foundation, under contract
No. DHR-5-1-02. Partial funding was also provided by the Martin
Foundation and by RAND Corporation internal funds. This research
was produced within RAND Health’s Center for Domestic and In-
ternational Health Security. RAND Health is a division of the
RAND Corporation. A profile of the Center, abstracts of its publica-
tions, and ordering information can be found at www.rand.org/
health/healthsecurity/.
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Summary

A recent editorial in the Journal of the American Medical Association
noted that the effectiveness of many health interventions in develop-
ing countries has not been proven. The editorial called for increased
international support and collaboration to provide the infrastructure
to evaluate global health interventions and move toward evidence-
based global health (Buekens, 2004). Interventions that are effective
in developed countries may not be effective in developing countries
that have differing social, economic, cultural, and infrastructure fac-
tors that may affect how a project is implemented and the project’s
outcomes. Rigorous program evaluation of interventions in various
resource-limited settings is needed to determine which interventions
will work most effectively and to spend scarce resources wisely.

In a well-designed evaluative strategy, evaluation at each phase
of a project informs the phases that follow and generally involves

• a formative evaluation during the project’s developmental phase
to clarify objectives and to refine the project design (including
the evaluation strategy and data requirements), while taking into
account the cultural environment and other local factors that
influence how a project is implemented

• process evaluations throughout the project implementation
phase to provide timely feedback on how the intervention has
been implemented and what might be done to improve it op-
erationally to achieve desired outcomes
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• an impact evaluation to assess the net effects of the intervention
and whether the intervention’s goals were reached.

When supported by strong process evaluations, an impact
evaluation provides information that can be used to design interven-
tions in new sites that take advantage of the knowledge, experience,
and “lessons learned” in similar cultural environments. To inform
decisions on future program design, an evaluation model should pro-
vide for wide dissemination of findings from rigorous impact evalua-
tion. Impact evaluations establish whether there is a causal chain of
events (or “causal chain”) between an intervention and observed out-
comes. In order to attribute observed changes to an intervention, one
must understand what changes would have occurred in the absence of
the intervention, all else being equal. The challenge here is to control
for any other factors that might explain the observed changes and to
identify and measure the indirect effects of the intervention. Because
one cannot directly measure what would have occurred without the
intervention, a comparison must be made to a control group, or the
program evaluation model must incorporate statistical controls. Sta-
tistical techniques that are commonly used to control for other factors
include the following:

• Randomized control trials that compare at an intervention site
those who were part of the intervention and those who were not

• Randomized cluster trials that compare populations at the inter-
vention site with populations at a control site

• Quasi-experimental designs that use non-random means to con-
struct experimental and control groups

• Pre- and post-regression comparisons.

Within the general model for program evaluation, various
methodologies must be utilized selectively to develop and convey the
information that is most pertinent to the goals and objectives of the
particular project being evaluated. The challenge in this case is to de-
velop an evaluative strategy that is most suitable to (1) the interven-
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tion’s scope, design, and purpose; (2) its potential for being scaled up
or replicated elsewhere; and (3) the potential value of the information
that will be generated from the evaluation. This challenge is greatest
when assessing heath outcomes and other impacts of health interven-
tions in developing countries, for which the assumed benefits of
many interventions remain unproven, and for which methodological
issues, evaluative capacity, data limitations, and resource constraints
make impact evaluations difficult to accomplish.

Despite the acknowledged benefits of randomized studies, the
great majority of outcome evaluations continue to use standard re-
gression-analysis methodologies. Some high-quality evaluations have
demonstrated the value of rigorous impact assessments using ran-
domized clinical trials or cluster analysis, but they are noteworthy ex-
ceptions. Our review of the literature and selected evaluations indi-
cates that for the most part there is a considerable gap between “best
practices” in program evaluation and the evaluative strategies actually
being used.

Actions that might promote impact assessments of large-scale
interventions fall into three broad interrelated categories: increasing
support for impact evaluations, enhancing evaluative capacity, and
improving evaluation methodologies.

Actions to Increase Support for Impact Evaluations

Developing Priorities for Impact Evaluation

A formal framework for deciding when an impact assessment would
be appropriate could help funding agencies to think more systemati-
cally about their evaluative strategies. Typically, the size and com-
plexity of an evaluation matches the size of a project and is propor-
tional to the amount of resources invested in the project. However,
evaluation should not be proportioned according to project size, but
instead, more importantly, to the pre-existing amount of evidence
that is predictive of the project’s effect, the significance of the disease
burden (the contribution of a disease to premature death and disabil-
ity), and the policy relevance of the intervention. Ex ante evaluation
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designs are likely to be less time- and resource-intensive and more
rigorous than post-implementation designs. Moreover, decisionmak-
ing on an evaluation strategy during the formative evaluation stage
may counteract some of the selection biases that are likely to occur
with ex post selection of comparison groups and the bias against
evaluating unsuccessful programs.

Building a Case for Impact Evaluation

The case for impact evaluation rests on two premises: (1) Knowing
what works is important to wise investment of scarce resources for
health projects and (2) knowing the impacts of successful, cost-
effective interventions will generate additional investments in health.
Funding organizations should think of impact evaluations as provid-
ing an “international public good” with benefits extending far beyond
the benefits that accrue from decisions being made within individual
organizations (Duflo, 2003). Case studies illustrating how impact
evaluations have made a difference in funding priorities and program
design are needed. These case studies should not only provide exam-
ples of where and how impact evaluations have led to decisions to
scale up or replicate programs, but also where they have led to design
modifications or to curtailing projects and reallocating funds to more
effective interventions.

Encourage Multidisciplinary Evaluation Designs

Public health has shifted away from a purely medical approach to
providing services toward a more fully integrated, multidimensional
view of public health as being inextricably connected to larger social,
behavioral, psychological, and economic factors. As public health
programs collaborate with programs in other disciplines such as edu-
cation and economic development, the evaluation methods typically
used in the health, education, and economic fields also must undergo
a type of integrative mixing. The strongest impact assessments har-
moniously blend process evaluations and other non-quantitative as-
sessments with quantitative analysis.
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Funding Incentives

Funding organizations could create financial incentives, such as the
following, to encourage more-rigorous impact evaluations.

• Conditional or staged funding could be used to encourage for-
mative evaluations and prospective evaluation designs, so that
the required data and evaluation metrics are established at the
outset of the intervention.

• Most projects have specific funds intended for use in program
monitoring and evaluation activities. An explicit dollar set-aside
for an impact evaluation would safeguard funds for this purpose
and assure that those funds are not diverted to ongoing moni-
toring activities.

• Grants for evaluation activities would be more attractive to gov-
ernment administrators than would loans for this purpose
(Duflo, 2003).

• Matching grants, or outright grants, from international funding
organizations could be a way to encourage both nongovern-
mental organizations and government programs to undertake
evaluations.

Actions to Improve Evaluative Capacity

This section briefly discusses a number of steps that could be taken to
increase the resources available for evaluation and the technical ex-
pertise of evaluators of health interventions in developing countries.

Facilitate Use of Evaluation Methodologies

Researchers are developing standards for reporting of methods, data,
and outcomes to facilitate interpretation of program evaluations
(Campbell et. al, 2004; Kirkwood, 2004). Funding organizations
might consider establishing a “warehouse” for evaluations of health
interventions and making this warehouse of information readily avail-
able to researchers via the Internet.
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Increase Technical Capacity of Independent Evaluators

To build program evaluators’ expertise, funding agencies should con-
sider collaboratively sponsoring one or more independent multidisci-
plinary evaluation organizations. These organizations could

• serve as a resource for researchers on evaluation methodologies
and issues

• conduct high-priority, randomized impact evaluations that
could be used as “best practices” models for evaluation

• provide training and technical assistance for health-services re-
search in developing countries

• maintain an easily accessible repository and/or gateway for
evaluations of public-health interventions in developing coun-
tries and literature on evaluation methodologies and issues

• foster testing of new evaluation methodologies
• establish partnerships between local projects and researchers
• encourage further standardization of reporting of evaluation

findings and of indicators.

Increase Local Evaluation Capacity

A delicate balance exists between involving local participants in an
evaluation process and maintaining the rigor—such as standardized
indicators, survey methods, and statistical techniques—needed for
credible impact evaluations. Collaborative models that strive for this
balance need to be developed and tested, so that evaluation activities
can both build local evaluation capacity and contribute to evidence-
based health interventions.

Disseminate Research Findings

Knowing what works and what does not work, with respect to both
an entire project and individual components of the intervention, re-
quires having results from both successful and unsuccessful projects
being made available. This initiative requires not only stepping up the
intensity of impact evaluation efforts but also widely disseminating
the findings from those efforts.
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Actions to Improve Evaluation Methodologies

Although statistical techniques to support impact evaluations have
been developed, additional research in several areas would improve
evaluations in terms of increasing the quality of the evaluations and
making them less costly and time-consuming, which in turn would
make them more attractive to funding organizations. Some areas that
warrant additional consideration include the following:

• Conducting baseline and trend surveys during the program-
design stage.

• Using a logical framework model to evaluate programs when
randomized controlled trials are not possible.

• Developing rapid measurement techniques to secure the quick-
snapshot data that are needed to gain at least a basic sense of
trends and real-world program impact.

• Confirming that a strong link exists between the surrogate
markers (proxy measures for a desired outcome measure that are
used when directly measuring outcomes is not feasible) and the
desired outcomes.

• Assessing the efficacy of evaluating “tracer” interventions, which
reflect the key components of the entire intervention, to judge
the overall true effectiveness of the entire program.

• Developing better indicators to measure contextual factors—
such as organizational capacity and leadership commitment—
which may affect the likelihood of an intervention’s success
and/or be indirectly affected by the intervention.

• Standardizing indicators to measure the nonbiological effects of
health interventions on individuals, their families, and their
communities.

• Strengthening ongoing data-collection systems and standardiz-
ing measures to reduce the costs of data collection for evalua-
tions and to facilitate cross-site comparisons.

Increasing global support for program-impact evaluations, en-
hancing evaluative capacity, and improving evaluation methodologies
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should help to close the gap between “best practices” in program
evaluation and evaluative strategies actually in use. There is general
agreement among the public-health community that rigorous pro-
gram evaluation of interventions in various resource-limited settings
is needed to determine which interventions will work most effectively
and to spend scarce resources wisely. What is not clear, however, is
the extent to which incremental improvements in program-evaluation
rigor produce information of sufficient strength to guide evidence-
based, global-health policymaking.

Current evaluation levels clearly are insufficient. However, the
scope of future evaluations must be carefully calibrated to match the
significance of the intervention, and evaluation techniques must be
carefully selected so that they achieve the desired level of precision in
the information being sought. Researchers must be upfront about any
limitations in the ability of their research methods to capture a range
of effects, and they must explore new methods for capturing larger
effects. This work may require greater amounts of qualitative reason-
ing, because the need for greater statistical rigor may exclude impor-
tant broad insights. Indeed, as the evidence-based public-health
movement presses for more-rigorous evaluation of intervention pro-
grams, the evaluations themselves must be continuously scrutinized
for appropriateness.
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CHAPTER ONE

Introduction

Purpose of the Study

A recent editorial in the Journal of the American Medical Association
noted that the effectiveness of many health interventions in develop-
ing countries has not been proven. The editorial called for increased
international support and collaboration to provide the infrastructure
to evaluate global health interventions and move toward evidence-
based global health (Buekens, 2004). Interventions that are effective
in developed countries may not be effective in developing countries
that have differing social, economic, cultural, and infrastructure fac-
tors that may affect how a project is implemented and the project’s
outcomes. Rigorous program evaluation of interventions in various
resource-limited settings is needed to determine which interventions
will work most effectively and to spend scarce resources wisely.

This report is intended to promote understanding of why
evaluation is a critical component of any health intervention and to
stimulate discussion on ways to increase the capacity to evaluate
health projects and make evaluation of health interventions in devel-
oping countries more rigorous. We provide an introductory overview
of various approaches, methodologies, and issues related to program
evaluation for health projects in developing countries, and cite other
sources of information on various evaluation techniques. We con-
clude by identifying research and other actions that could be taken by
funding organizations that would facilitate impact evaluations of
large-scale health interventions.
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Program Evaluation in Developing Countries

Evaluation should be conducted throughout the various stages of an
intervention, starting with the project design and ending with an as-
sessment of ultimate outcomes. At any given stage of an intervention,
the focus, scope, and technical issues will vary depending on the in-
tended purpose of the evaluation at that stage. A well-designed
evaluative strategy generally involves the following steps:

• a formative evaluation during the project’s developmental phase
to clarify objectives and to refine the project design (including
the evaluation strategy and data requirements), while taking into
account the cultural environment and other local factors that in-
fluence how a project is implemented

• process evaluations throughout the project implementation
phase to provide timely feedback on how the intervention has
been implemented and what might be done to improve it opera-
tionally to achieve desired outcomes

• an impact evaluation to assess the net effects of the intervention
and whether the intervention’s goals were reached.

Impact evaluations establish whether there is a causal chain of
events (or “causal chain”) between an intervention and observed out-
comes. There may be a direct cause-and-effect linkage in the chain
(e.g., vaccination for polio has a direct effect on an individual’s im-
munity from polio) or the cause-and-effect linkage may be indirect
(e.g., the impact of polio immunization campaigns on the national
infrastructure for disease surveillance). The causal chain may involve a
series of cause-and-effect linkages, some of which may be upstream
(i.e., precede the intervention under evaluation), horizontal (i.e.,
cause-and-effect factors that involve individuals, such as family mem-
bers, and organizations not directly participating in an intervention),
or downstream (i.e., take place after an intervention, such as longer-
term impacts on an individual or the community). To establish the
causal chain and attribute observed changes to an intervention, it is
important to understand what changes would have occurred in the



Introduction    3

absence of the intervention, all else being equal. The challenge in de-
termining the effectiveness of an intervention is to control for any
other factors that might explain the observed changes and to identify
and measure the indirect effects of the intervention.

In the subsections below, we provide an overview of the public
health issues on which we focus in this report—vaccination cam-
paigns, Human Immunodeficiency Virus/Acquired Immune Defi-
ciency Syndrome (HIV/AIDS), malaria, and tuberculosis—and the
evaluation challenges they present. The interventions for each of these
four public health areas have unique characteristics that pose their
own set of challenges for impact evaluation.

Vaccination Campaigns

The World Health Organization (WHO) estimates that more than
two million deaths in 2002 were from diseases for which vaccines are
already available, and almost 1.5 million of those deaths were chil-
dren (WHO, 2003b). A 2003 Global Immunization Score Card
showed that only 26 percent of developing countries meet an 80 per-
cent benchmark for routine immunization coverage, and a majority
of developing countries has not yet introduced newly available vac-
cines, such as a vaccine for Hib (Haemophilus influenzae type b,
which causes some forms of pneumonia and meningitis), which killed
413,000 children under the age of 5 in 2002. Over the past decade,
immunization coverage of DTP3 has stagnated far below targets for
sub-Saharan Africa and South Asia after rapid improvement in cover-
age throughout the 1980s, according to WHO/UNICEF estimates
(Vaccine Assessment and Monitoring Team, 2004).

Because the efficacy of vaccinations is well established, and be-
cause vaccinations target diseases that occur early in childhood,
evaluations of the effects of vaccines follow relatively short causal
chains. Evaluators generally assume what the immunization effects of
vaccination will be and rely on simple counts of vaccinated individu-
als to measure effectiveness; evaluators do not need to measure differ-
ences in disease prevalence.

However, persistent shortfalls in vaccine coverage have two im-
plications for program evaluation. First, impact evaluations should
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consider not only whether the goals of an intervention were reached
in terms of numbers of immunizations but also what accounted for
the success or failure of a vaccination campaign. More information is
needed on the broader determinants of the success of a vaccination
campaign so that lessons learned and best practices can be considered
when designing other vaccination campaigns. Second, more attention
should be given to the downstream effects generated by immuniza-
tion campaigns. The polio eradication initiative illustrates the indirect
benefits of a health intervention. In addition to eradicating the dis-
ease from many areas, the polio program strengthened both immuni-
zation systems in general and the global health infrastructure, in-
cluding worldwide networks of laboratories, surveillance systems,
human resources, and vaccine-delivery equipment (Davey, 2002;
Levine and What Works Working Group, 2004). Polio immuniza-
tion campaigns also serve as platforms for providing basic health care
services to children who had never before received medical attention.
Currently, both polio and measles vaccination campaigns serve as
channels for delivering vitamin A (Davey, 2002).

Broader impact evaluations that consider the indirect effects of
vaccination campaigns could potentially demonstrate any additional
benefits from those campaigns (and whether any trade-offs with rou-
tine immunizations and other preventive services are associated with
vaccination campaigns) and lead to increased political support for
them.

Malaria

Malaria causes more than 300 million acute illnesses and at least one
million deaths annually, primarily among children in the tropical and
subtropical regions of the world. Deteriorating health systems, in-
creased resistance to drugs and insecticides, and environmental
changes have led to an increase in malaria over the past two decades.
Malaria poses intervention challenges as a vector-borne disease with
no consistently effective vaccine and high resistance to treatment.

The public-health debate on malaria centers on the relative value
of bed nets as an effective long-term strategy for malarial contain-
ment. To measure the effectiveness of this intervention, program
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evaluation must go beyond counts of distributed nets to substantiate
a downstream causal pathway—i.e., the evaluation must also deter-
mine the degree to which people use bed nets appropriately and
whether treating the nets with insecticide has a noticeable effect on
the disease burden of the individuals using nets. Researchers might
also try to determine if applying insecticides to bed nets lowers the
population of mosquitoes in the environment or alters evolutionary
pressure on viral character, which would confer indirect benefits on
the community in which the intervention took place. The question of
disease burden raises an issue regarding whether the unit of observa-
tion for gauging an intervention’s effectiveness should be just the in-
dividuals who were provided with bed nets or the entire community
in which the intervention takes place.

The long-term sustainability of the bed-nets intervention has
been in question in part because some study findings have suggested
that bed-net use in infancy might increase mortality in older children
though delayed acquisition of immunity to malaria. Results from a
two-year community randomized trial in Kenya, followed by contin-
ued surveillance of adherence and mortality rates for an additional
four years, are encouraging in this regard. The researchers found sus-
tained bed-net usage over the six-year study period and found no dif-
ferences in the mortality rates in older children who had bed nets as
infants and those who had not (Lindblade et al., 2004). The evalua-
tion design for the Kenya study illustrates limitations that ethical con-
siderations may pose for evaluation. For reasons of equity and com-
munity acceptance, insecticide-treated bed nets were distributed to
control households at the end of the initial two-year trial, and bed
nets were retreated with insecticide throughout the post-intervention
surveillance period. Thus, the question of what happens to the mor-
tality rates for children who are protected by bed nets in infancy after
they are exposed to normally high malaria transmission remains un-
answered.

Tuberculosis

WHO estimates that in 2002 eight million persons developed active
tuberculosis (TB) and two million died from the disease, with 90 per-
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cent of the active cases and deaths occurring in developing countries.
The persistence of TB over the past decade has been primarily due to
lack of government commitment to TB control, poorly managed TB-
control programs, poverty, population growth, and a significant rise
of TB cases in HIV-endemic areas (WHO, 2002a).

Directly Observed Therapy Short-Course (DOTS) is an interna-
tionally accepted cost-effective strategy to control TB that consists of
five key elements:

• Government commitment to sustained TB control
• Detection of TB cases through sputum smear microscopy

among people with TB symptoms
• Regular supply of high-quality anti-TB drugs
• Six to eight months of regularly supervised treatment
• Reporting systems to monitor treatment progress and program

performance.

Globally, only 37 percent of the estimated number of TB pa-
tients received treatment under the DOTS strategy in 2002, with an
82 percent average success rate for treatment. As a broad-scale social
intervention, the DOTS strategy does not lend itself to randomized
controlled trials and poses evaluative challenges—for example, deter-
mining why TB rates in the former Soviet Republic have fallen in re-
cent years and understanding the implications that these falling TB
rates might have for TB-control programs in other countries (Dyer,
2005).

Multi-drug resistant (MDR) TB is far more costly to treat than
TB strains that can be treated with standard short-course therapy.
Cost-effective treatment regimens still need to be identified for MDR
TB. Because interrupted or discontinued standard short-course ther-
apy can lead to drug resistance, whether improved standard short-
course chemotherapy can reduce the incidence of MDR TB and the
epidemiological and economic impacts of poorly implemented
DOTS programs both need to be evaluated (Dyer, 2002).

Tuberculosis is the leading cause of death for people with
HIV/AIDS. In the past, interventions for TB and HIV/AIDS have
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been viewed and evaluated separately. Program evaluators need to
establish norms and guidelines for evaluating the increasing number
of “joint” programs for HIV/AIDS and endemic diseases and for ad-
dressing the measurement and evaluation challenges they pose
(WHO, 2003a).

HIV/AIDS

The Joint United Nations Programme on HIV/AIDS (UNAIDS)
estimates that in 2004 nearly 40 million persons were living with
HIV and 3.1 million died from AIDS, about 95 percent of whom live
or lived in developing countries. Perception of HIV/AIDs not as an
isolated medical condition but one within a larger social context has
important implications for the complexity of evaluation of HIV/AIDs
programs.

At one level, the complex array of sociological factors that con-
tribute to modes and rates of HIV/AIDs transmission generate sub-
stantial challenges in attribution, i.e., establishing the link between
the intervention and individual HIV rates. Programs that indirectly
affect viral transmission, such as HIV education programs, require
robust evaluations that capture multiple elements along a lengthy,
complex causal chain between intervention and disease burden. How-
ever, as researchers begin to appreciate the extent to which HIV’s toll
on society far surpasses disease rates through its leading toward
greater economic and social upheaval, the impacts of evaluation shift
from medical outcomes toward the larger societal goals of preserving
the workforce, the family unit, and community function. This appre-
ciation of the larger social and economic benefits of HIV prevention
also provides additional incentives for investment in prevention pro-
grams.

When public health programs are operating in developing coun-
tries, the indirect effects generated by those programs may be less
predictable than the effects in more-familiar Western settings. For
example, a hypothetical vast mobilization of antiretroviral treatments
(ARTs) for HIV patients could have substantial economic, political,
psychological, and behavioral impacts far beyond those from a medi-
cal perspective. In terms of social impacts, the commitment and abil-
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ity to treat HIV patients could have substantial impacts on (1) the
stigma and fear associated with HIV, (2) native perceptions and dis-
trust of Western activities in developing countries; (3) increased rec-
ognition of AIDS as a real disease (many birth certificates still record
only the ultimate cause of death, such as tuberculosis).

In terms of economic impacts, the urgent needs of ART pro-
grams to train new staff to dispense medicines could generate a new
class of rapidly trained clinicians. Keeping people sufficiently healthy
to hold jobs, support their families, and keep their children in school
could have vast economic implications. In terms of biological im-
pacts, reducing HIV patients’ viral load (the amount of HIV virus in
an individual’s blood stream) reduces the probability of additional
infections and the chance of further viral transmission to children as
well as to sexual partners.

The political effects could also be substantial, as national gov-
ernments cooperate with international aid organizations on programs
they both endorse, rather than on controversial condom-distribution
and sexual-education activities. These effects are posed as hypotheti-
cal conjecture to illustrate the vast social context of HIV/AIDs and, as
a result, the importance of taking these social and economic impacts
into account when evaluating HIV/AIDs interventions.

Challenges Facing Program Evaluation

Interventions targeting diseases that can be prevented with vaccines
and tuberculosis, malaria, and HIV/AIDS have unique characteristics
that pose a number of specific challenges to program-impact evalua-
tions. Interventions for vaccine-preventable diseases involve changing
prevention behaviors, i.e., access to and acceptance of immunizations.
Malaria does not have a clear prevention mechanism, it involves an-
other vector (the mosquito), and it has multiple illness response
mechanisms. Evaluating the impact of malaria-prevention in-
terventions on both humans and the virus-host mosquito populations
is relatively difficult. TB is difficult to diagnose, and there are few
prevention mechanisms besides isolation and better economic and
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social conditions. An established treatment regimen (DOTS) has
been implemented in many areas as a wide-scale social intervention
that precludes using randomized controlled trials to identify cost-
effective TB-treatment strategies. Unlike TB, HIV/AIDS is a chronic
disease requiring lifelong care and with tremendous impact on fami-
lies, communities, and developing countries. The interventions in-
volve prevention, diagnosis, and treatment. While there have been
systemic global immunization efforts for smallpox and other diseases
that can be prevented with vaccines, the lack of a single effective pre-
vention intervention (i.e., a vaccine) has led to endemic intervention
responses for malaria, TB, and HIV/AIDS that, while globally in-
formed, have been implemented on a local level.

Part of the rationale for program evaluation comes from the im-
portant role that monitoring and evaluation played during earlier
immunization campaigns, such as the campaign for the global eradi-
cation of smallpox. The immunization campaigns lent themselves
particularly well to a particular form of rapid evaluation of relatively
easily measurable biological outcomes, which could be used to iden-
tify problem areas and quickly target resources. Determining program
effects rapidly enabled researchers to prove small successes early on in
the immunization campaigns, reversing the initial doubts of the do-
nor community and government leaders and garnering needed sup-
port from important stakeholders.

While earlier immunization campaigns fed off a rapid feedback
loop of information and assessment, current programs frequently
outpace the level of knowledge needed to logically direct program
efforts and to determine which programs really work. More-recent
public health interventions have struggled to break out of the evalua-
tion model set by the immunization campaigns to develop evaluation
methods better suited to the more multidimensional epidemiology of
diseases such as HIV and malaria, which require more-complex
strategies for prevention, diagnosis, and treatment, and, therefore,
require more-complex tools to assess the interventions for these dis-
eases.

Evaluation of public-health interventions in developing coun-
tries is slowly evolving from process-focused monitoring of inputs,
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outputs, and expended funds toward more-scientific evaluation of
long-term effectiveness and impact of the interventions. Scientific and
ethical imperatives have placed pressure on public-health programs to
demonstrate evidence of their effectiveness in developing countries,
rather than simply relying on implicit policy assumptions about their
effectiveness. There is increased recognition of the vast gaps in the
knowledge that is needed to guide public health efforts, and at the
same time, political controversy surrounds contentious issues such as
provision of antiretroviral medications, use of DDT insecticide to
combat malaria, and the appropriateness of sexual education and
condom distribution programs for HIV prevention. When decision-
makers are presented with a variety of evaluation options with varying
costs and benefits, their selection of the most appropriate evaluation
must be based on an understanding of the epidemiological issues sur-
rounding the targeted disease and a strategic calculation of the scope
of evaluation required to obtain useful information about the pro-
gram’s impact.

The primary purpose of an impact evaluation is to determine
the net effect of an intervention. Interventions in all four public
health areas—vaccination campaigns, HIV/AIDS, malaria, and
tuberculosis—warrant a complete evaluation that captures both direct
and indirect effects of a program within a given community. The
relative magnitude of indirect versus direct effects inevitably will vary
by intervention and by disease. As degrees of separation between in-
tervention and medical outcomes increase, and as causal chains be-
come weakened by confounding factors, the scope of an evaluation
increases. Evaluators need to acquire a greater appreciation of the
magnitude of indirect effects and develop better skills to measure
those effects so that they can measure the real impact of interventions
and inform policy debates and allocation of public health resources.

Study Approach and Methods

We undertook three basic activities in this study. First, we read peer-
reviewed literature pertaining to program evaluation issues, both in
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general and with respect to health interventions in developing coun-
tries. We used this material as background information for preparing
this report. Second, we reviewed evaluations of interventions for
HIV/AIDS and TB in resource-poor countries to gain a better under-
standing of the rigor of impact evaluations in those countries. Our
emphasis was on more recent evaluations so as to reflect the current
state of practice. Finally, we convened a multidisciplinary team of
RAND experts to discuss the methodological issues related to meas-
uring the effects of complex health interventions.

The team also brainstormed over whether methodological ap-
proaches used in other disciplines might be used be used to address
some of the methodological issues related to attributing measured
effects to a health intervention (discussed in Chapter Three of this
report). We found that the statistical techniques used to address the
issue of attribution are well established. Although those techniques
should be known to most health-services researchers, they have been
used in evaluations of only a few notable health interventions in de-
veloping countries. Nevertheless, the number of evaluations employ-
ing those techniques is growing. However, the real issue is one of
evaluative capacity—in terms of both expertise in recognizing the
methodological issues and properly applying state-of-the-art meas-
urement techniques and in having the resources to use those tech-
niques.

Organization of This Report

Chapter Two establishes a conceptual framework for impact evalua-
tions of health projects in developing countries. Chapter Three pro-
vides an overview of methodological and data issues related to evalua-
tions of the indirect as well as direct effects of health interventions.
Chapter Four reviews the current status of program evaluation of
health interventions, using case studies for HIV/AIDS and TB in de-
veloping countries, and describes the Mexican government’s
PROGRESA national nutritional program as a “gold standard” for
impact evaluation. Chapter Five identifies research and actions by
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funding organizations that would promote more-rigorous impact
evaluations.
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CHAPTER TWO

A Conceptual Framework for Evaluating Health
Projects in Developing Countries

Traditional Framework for Program Evaluation

Program evaluation across all fields and disciplines is intended to
(1) judge the effectiveness and worth of programs in order to
maintain an ethical standard of accountability and (2) direct future
program design so that resources are efficiently targeted to the most
effective interventions and the groups that would benefit the most
from those interventions. To accomplish these objectives, evaluation
should take place throughout the various stages of an intervention,
starting in the project-design phase with a baseline assessment and
consideration of historical trends, and ending with an assessment of
ultimate outcomes. At any given stage of the intervention, the focus,
scope, and technical issues will vary depending on the intended
purpose of the evaluation at that stage. Generally, a well-designed
evaluative strategy involves various types of evaluations over the
course of an intervention, including the following:

• Formative evaluation. A formative evaluation occurs when a
project is first initiated. The purpose of the evaluation is to clar-
ify objectives and to refine the project design, including the
evaluation strategy and data requirements. Health interventions
developed in one setting cannot simply be transferred across
countries and cultures without making suitable adaptations
(Hohmann and Shear, 2002). The basic principles of care may
remain the same across cultures, but the actual strategies and
programs for implementing important intervention principles
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must be tailored to the social and cultural needs of individuals
and to the organizational and societal structures of their com-
munity. In considering these important issues, formative evalua-
tions influence the choice of interventions and appropriate adap-
tations of those interventions.

An important aspect of formative evaluation is the collection
of baseline data and historic data on pre-existing trends. With-
out appropriate and timely baseline surveys and trend estima-
tions, it is difficult to argue for the effectiveness of any program.
Whether comparing measures across locations or across time at a
single location, the results may be biased if the underlying trends
are not taken into account. The formative evaluation should also
be used to design the post-implementation evaluation strategy of
the intervention, including the methodologies, measures, and
data requirements.

• Process evaluation. A process evaluation provides timely feedback
on whether program administrators were able to carry out their
activities according to plan. It provides information on how well
the original plan was devised and what might be done to im-
prove it operationally to achieve desired outcomes. Process
evaluations support both monitoring activities and evaluation.
Monitoring activities concentrate on structural inputs and proc-
esses, with some attention paid to project outputs. Evaluation
focuses on outcomes and addresses the issue of program impact.
The process evaluation findings can lead to improvements in
program design and, just as important, support the impact
evaluation by providing real-time data on how the intervention
was carried out and whether it was implemented as intended.
Process evaluations can also assess how the implementation
mechanisms influence or distort the ability to achieve the final
desired impacts (Maiorana et al., 2004).

• Impact evaluation. An impact evaluation assesses the overall
impact of an intervention—whether it addressed its objectives
and how it affected participating individuals and organizations,
countries, and funders. Such evaluations examine both short-
term program outcomes and longer-term system impacts. The
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question being asked—what impact did the project have?—
requires an understanding of what the outcomes would have
been without the intervention, holding all other factors
constant. The impact evaluation informs funding organizations
and policy decisionmakers on the decision whether to reinvest in
or scale up a particular program.

If supported by a strong process evaluation, an impact evalua-
tion provides information that can be used to design interventions in
new sites that take advantage of the knowledge, experience, and les-
sons learned in similar cultural environments. By identifying particu-
lar components of the intervention that were critical to the project’s
success or failure, future program design can capitalize on lessons
learned from an earlier project and avoid implementing the same in-
tervention again when it is not possible or appropriate.

In a well-designed evaluative strategy, evaluation at each stage of
a project informs the other stages. Traditionally, the bulk of evalua-
tion occurs after a project has been implemented through process
evaluation of inputs and outputs and some monitoring of outcomes.
These process evaluations should create a feedback loop for continu-
ous quality improvement in project design and implementation and
also provide the information needed for the impact evaluation. For-
mative evaluations during the program-design stage and impact
evaluations tend to receive less attention than process evaluations, yet
both are extremely important in the context of health interventions in
developing counties. Designing a successful intervention requires
knowing what works well in a particular cultural environment and
what issues are most likely to arise. What works well in one context
may be ineffective or counter-productive in another context; there-
fore, culturally sensitive impact evaluations are needed. To inform
future program-design decisions, the feedback loop in the evaluation
model should include wide dissemination of findings from rigorous
impact evaluations of health interventions in developing countries.
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Scaling Evaluation Intensity to Potential Impact

Within the general model for program evaluation, various method-
ologies must be utilized selectively to develop and convey the infor-
mation that is most pertinent to the goals and objectives of the par-
ticular project being evaluated. The challenge here is to develop an
evaluative strategy that is most suitable to (1) the intervention’s
scope, design, and purpose; (2) its potential for being scaled up or
replicated elsewhere; and (3) the potential value of the information
that will be generated from the evaluation. The challenge is greatest
when assessing health outcomes and system impacts of health inter-
ventions in developing countries, where the assumed benefits of many
interventions remain unproven, and where methodological issues,
evaluative capacity, data, and resource constraints make impact
evaluations difficult.

Monitoring of inputs, outputs, and immediate outcomes is an
evaluative strategy expected of nearly all projects and is needed for
program accountability, continuing investment decisions, and pro-
gram improvement. More-complex evaluative strategies address issues
that cut across individual sites and/or examine long-term system im-
pacts. These more resource-intensive evaluations are appropriate for a
relatively small number of projects.

• The common-outcomes evaluation compares outcomes of similar
projects, either for the same initiative in different sites or for in-
terventions with similar objectives that are designed differently.
This evaluation is helpful in identifying “robust practices,” i.e.,
effective ways to achieve a particular objective that are likely to
have applicability in other settings. The evaluation requires that
there be common process or outcome indicators across the in-
tervention sites, and it may necessitate additional data collection
using common measures that allow cross-site comparisons.

• A system impact assessment focuses on the long-term effects of in-
terventions. It typically follows or is done in conjunction with a
common-outcomes evaluation. The evaluation questions should
be defined by the strategic objectives for the health project and,
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as discussed below, may extend beyond changes in health status
and the health-care system infrastructure to more general politi-
cal, social, and economic advancements. A scientifically rigor-
ous, external evaluation is typically required to support findings
about the efficacy or cost-effectiveness of a program.

Typically, the size and complexity of the evaluation matches the
size of the project and is proportional to the amount of resources in-
vested in the project. However, evaluation should not necessarily be
proportioned according to project size, but perhaps more important,
to the pre-existing level of evidence that is predictive of the project’s
effect, the significance of the disease burden, and the relevance of the
intervention to policy.

Beneficial treatments must reach large numbers of individuals if
global health goals are to be realized. Thus, the most valuable evalua-
tions determine not only whether a program works but also whether a
beneficial program may be successfully scaled up to a regional or
national level. When previous evaluations have already conclusively
established a link between a certain program and desired outcomes,
subsequent evaluations may rely on practical assumptions, and it may
be sufficient to limit evaluation to implementation rather than invest
in re-confirming known links to outcomes. For example, vaccination
campaigns often take advantage of well-established links between vac-
cination and disease prevention and include vaccination rates as sur-
rogate indicators for health improvement, rather than direct measures
of changes in disease burden.

Assessment of an intervention’s long-term impact on a com-
munity’s social and economic systems is most important when the
links between activities, intermediate outcomes, and longer-term out-
comes and system impacts are not well established by empirical evi-
dence. Public-health success stories of the past, such as the smallpox
eradication campaign, benefited from the short, direct link between
vaccination and prevention of disease and relied heavily on real-time
impact monitoring to provide immediate feedback to inform targeted
efforts and provide evidence to justify scale-up. Diseases such as HIV
and malaria, which continue to resist development of an effective vac-
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cine, require preventive interventions that target upstream, often-
causal pathways, such as sexual activity or exposure to mosquitoes.
The more complex epidemiology of these multifaceted diseases re-
quires more-sophisticated program evaluation techniques to capture
their indirect causal pathways.

Policy decisions are inherently political, and efficacy or cost-
effectiveness studies, even those that are highly precise, may or may
not play a major role in the ultimate decisionmaking regarding
intervention strategies. Nevertheless, even if the intervention design is
pre-determined, or if the policy decision regarding whether to scale
up must be made before the results from a pilot project are available,
evaluation remains important. A formative evaluation is still needed
to adapt the intervention design to the peculiarities of the culture or
organization within which it will be implemented and to establish a
baseline assessment and historic trends. A rigorous impact assessment
would contribute to the evidence base for global health interventions
and may lay the groundwork for policy changes based on evidence
and for future interventions at another time or place. Further, large-
scale implementation may have system impacts that are not evident at
the pilot project level, and an impact assessment would contribute to
the evidence base for global interventions and inform future policy
decisions.

Using a Logical Framework to Stage an Evaluation

Public health evaluations in developing countries increasingly build
on the logical framework (or “log frame”) approach to monitoring and
evaluation, which divides an intervention into stages, or “logical
frames.” The framework is used during the formative evaluation to
clarify intervention objectives and to develop prospectively the causal
chain linking inputs, outputs, intermediate outcomes, and the final
outcomes. Indicators are developed for each stage of the intervention
so that the key links in the causal chain are tracked and any exoge-
nous factors are identified. Evaluation proceeds from one stage to the
next only if the prior stage of indicators meets the required standards.
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Using the log frame approach, time- and resource-heavy impact as-
sessments are completed only upon prior demonstration of sufficient
inputs and outputs to plausibly generate the desired outcomes. Most
projects do not warrant an evaluation of the effectiveness of the final
impact of their activities because the causal chain is broken at some
point.

Three stages of post-implementation evaluation can be con-
ceived using a prospective evaluation design:

Stage One

The first stage involves process evaluation, which assesses the content,
scope, or coverage of the intervention, together with the quality and
integrity of implementation. If the process evaluation finds that the
project is not being implemented as planned (the right material and
process inputs are missing and/or the desired outputs were insuffi-
ciently in evidence), there is little reason to go ahead with the evalua-
tion of short-term outcomes, but improvements should be made in
the intervention design (Andrews, 2004).

Stage Two

If progress is made at the process-evaluation stage, then the next
phase—short-term outcome evaluation—can be attempted. For ex-
ample, in the UNAIDS framework for indicator selection for
HIV/AIDS prevention programs, HIV-related behaviors (along with
knowledge, attitudes, and beliefs about HIV) have been considered to
be outcomes. To be considered an outcome evaluation of the inter-
vention’s effectiveness, the link to causality would need to be well-
defined and the nonintervention factors accounted for. If no positive
changes occur in the short-term outcome measures, such as risky sex-
ual or drug-taking behaviors, there is little point in going to the third
phase of evaluation and looking at longer-term impact measures, such
as HIV or sexually transmitted infection (STI) prevalence in the tar-
get population. (There would, however, be advantages to further
evaluation to determine why the intervention did not work). If short-
term outcome indicators plausibly are changing due to the interven-
tion, an impact evaluation may be warranted, which could attribute
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long-term changes in HIV infection to a specific intervention. Poor
anti-retroviral therapy adherence in a treatment program is a failure
in the causal chain after the short-term outcomes have been achieved
(such as the percentage of those presenting with HIV being given the
first round of drugs) and can still reduce the ultimate impact of the
treatment program or cause unforeseen negative effects, such as drug
resistance in the local virus clade (virus strains with same common
ancestor) (Hosseinipour et al., 2002). Thus, the impact assessment
should determine not only whether the intervention was effective but
also why it was or was not effective.

Stage Three

In a well-designed intervention with pre-existing trend data and a
baseline survey, the monitoring of program data and surveillance of
disease incidence or associated health indicators during the life of the
intervention should provide enough information to fulfill the needs
of the program-logic model. Changes in the trend data for disease
prevalence and mortality when process and outcome indicators have
been positive may be sufficient to suggest whether the intervention
makes a difference.

The final phase of the evaluation then becomes the effectiveness
study when the criteria for an impact evaluation are met. The advan-
tage of such “prospective” impact evaluations—which are part of the
design of the project itself from the beginning—is that the evaluation
is a dynamic process that does not have to take the program imple-
mentation as given. If a process evaluation identifies problems with
how the project is being implemented, changes can be made to the
design and implementation to modify its processes, inputs, and out-
puts that would affect the ultimate outcomes. Another advantage of
the prospective evaluation is that it can begin to trace program effects,
regardless of where in the evolution of the health care intervention
the evaluation begins.

There are, however, several potential disadvantages to “prospec-
tive” impact evaluations. First, there is a trade-off between making
changes to improve the intervention and understanding why the in-
tervention worked or did not work. Mid-course modifications in pro-
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gram design make it difficult to define what the intervention actually
was and could hinder replication and scaling-up activities. Second, an
evaluator’s participation in each stage of the intervention could lead
to the evaluator becoming “vested” in the project results. Third, the
evaluator’s participation may change the behavior of the project team
in ways that otherwise would not have occurred (the “Hawthorne ef-
fect” [see Rossi, Freeman, and Lipsey, 1999]).

System Impact Assessments

The increased participation of general development organizations,
such as the World Bank, in global health initiatives reflects an appre-
ciation of the role of health as a critical component in overall eco-
nomic development and nation building. These international organi-
zations increasingly view improvement of global health not only as an
end in itself, but as a stepping-stone for general economic revitaliza-
tion of developing countries. Three of the eight Millennium Devel-
opment Goals agreed upon at the 2001 United Nations (UN) Sum-
mit pertain directly to health: (1) reduce child mortality; (2) reduce
maternal mortality; and (3) combat HIV, malaria, and other diseases.
The motivation to alleviate the HIV epidemic in developing coun-
tries arises not only from the moral imperative to help sick people but
also from an economic perspective that national progress requires a
healthy population.

In order to prove that a given intervention generates final out-
comes related to desired objectives, evaluations must establish the in-
tegrity of a logical chain of events linking observable changes directly
caused by the intervention to downstream health changes observed in
the population. When the objectives of global health initiatives are to
stimulate overall development and economic growth, the endpoints
for program evaluation are expanded beyond health outcomes to
more general political, social, and economic advancements, or system
impacts. Alleviation of disease as an intermediary objective toward
improving larger national development requires expanding the scope
of evaluation to measure impacts beyond changes in disease burden
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and diversifying the criteria by which public health programs are
judged. Not only does evaluation utilize surrogates to measure health,
but health itself becomes a surrogate for measuring general develop-
ment, provided the link between improved health and economic de-
velopment has been established in prior research. As the surrogate
chain is stretched further from program activities to expansive devel-
opment goals, the burden falls increasingly on evaluation to maintain
the integrity of the chain (see Figure 2.1).

Funding organizations need to be realistic about the goals of and
objectives for an intervention; however, if an organization’s objectives
include broad development goals, these goals should be explicitly ex-
amined as part of an evaluation. A pitfall in current evaluation is a
persisting “disconnect” between the stated objectives of the sponsor-
ing institution and what is measured in evaluation. Evaluation often
considers incongruously narrow measures related to successful project
implementation and does not take into account the outcomes and
impacts relating to the intervention’s broader goals and objectives.
Evaluations of significant interventions should be framed to assess not
only individual program success but also to provide information that
pertains directly to the program’s broader objectives.

Many program administrators assume that all improvements in
health correspond to overall development goals, making the shift to-
ward the endpoint of the evaluation continuum more a matter of se-
mantics than an indication of any meaningful change in evaluation
techniques. However, the presumed link between health outcomes
and economic development goals often requires further investigation

Figure 2.1
Lineal Cause-and-Effect Model for System-Impact Assessments
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and methodologies that go beyond traditional program evaluation.
Some health outcomes may serve as better indicators of general devel-
opment than others. For example, prevalence rates for TB are affected
by poverty and poor living conditions. Similarly, some desired out-
comes in development may arise more from the capacity-building
activities that are performed to achieve an intended health impact
than from the health impact itself. Thus, health promotion activities
may lead to overall advancements, whether or not the desired health
outcomes are achieved.

Figure 2.2 depicts how health program activities may contribute
to development goals, irrespective of the extent to which they pro-
duce intended intermediate health outcomes. For example, a program
to treat HIV patients with ART may generate many outcomes re-
gardless of whether patients are able to sufficiently adhere to stringent
drug protocols to receive any medical benefit. In terms of health in-
frastructure, providing ART will require building numerous new
clinics and recruiting and training many additional staff. Monitoring
viral resistance will require additional lab capacities. The impact on
the health infrastructure will depend on whether the additional ca-
pacity strengthens the overall health-delivery system or is achieved at
the expense of other components of the delivery system. Politically, a
country introducing ART may have to formulate new pharmaceutical
importation and clinician licensing policies. In terms of social issues,
the process of providing HIV patients with treatment may signifi-
cantly reduce the social stigma associated with the disease, which
in turn may encourage people to get tested or disclose their HIV-
positive status. Even if reduction of viral load through ART does little
to reduce population-wide transmission of HIV, the reduction may
make HIV patients healthy enough to remain in the workforce or to
care for their families, producing significant economic benefits.

Thus, if evaluators use only health outcomes as surrogate meas-
ures for overall development, they may miss a significant proportion
of the potential impacts—positive and negative—of an intervention.
As program operators face increasing pressure to prove favorable cost-
benefit returns, comprehensive evaluation of the multiplicity of
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Figure 2.2
Conceptual Framework for Evaluating an HIV/AIDS Intervention
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impacts conferred through program implementation becomes even
more critical. However, comprehensive coverage of a highly complex
web of social, medical, and economic inputs and outputs substantially
increases the evaluation task.
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CHAPTER THREE

Methodological Challenges in Evaluating the
Impact of Health Projects in Developing
Countries

This chapter primarily addresses the design of impact evaluations—
the conscious and planned incorporation of evaluation needs into
program design and implementation—so that both measurement and
attribution of effects are more precise. The degree to which impact
evaluations are useful and informative to decisionmakers depends on
three factors: (1) the quality of the evaluation data and the precision
with which the data are collected, (2) the magnitude of the effects,
and (3) how much precision in measuring the effects is actually re-
quired for decisionmaking (the direction and magnitude of the effect
may be more important than the preciseness of the estimate of the
effect).

In the following sections, we provide a general overview of the
methodological challenges in attribution and measurement. This
overview is intended to highlight some of the major issues in gauging
the effectiveness of health interventions and to serve as an underpin-
ning for the later discussion of strategies that funding organizations
might employ to increase evaluative capacity and the rigor of evalua-
tions of health projects in developing countries. More detailed infor-
mation on the evaluation issues and the techniques for addressing
those issues can be found in the literature cited in this chapter.

 At the outset of this study, we assumed that certain attribution
and measurement challenges could be informed by methodologies
used in other disciplines to address similar challenges. Through a
brainstorming session with a multidisciplinary group of RAND re-
searchers, we found, however, that while the challenges are signifi-
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cant, the techniques—both quantitative and qualitative—to address
them are well established in the literature and ought to be known to
health services researchers. There is, however, a significant gap be-
tween state-of-the-art best practice and actual practice in conducting
impact evaluations.

Attribution Issues

The main goal of an impact evaluation is to produce a valid estimate
of the impact of the policy intervention. Obtaining this estimate re-
quires asking the following question: How do the observed changes in
the observational unit (e.g., individual, family, community, or region)
compare with the changes that would have been observed without the
intervention, holding all other factors constant? Because one cannot
directly measure what would have occurred without an intervention,
a comparison must be made to a control group, or the evaluation
model must otherwise incorporate statistical controls. Common sta-
tistical techniques to make such comparisons include the following:

• Randomized control trials that compare those individuals at an
intervention site who were part of the intervention with those at
the site who were not part of the intervention.

• Randomized cluster trials that compare populations at the inter-
vention site with populations at a control site.

• Quasi-experimental designs that use non-random means to con-
struct experimental and control groups.

• Pre- and post-regression analyses.

As discussed in the subsections that follow, the challenge in
making these comparisons is to control for all other factors that might
influence the estimate of the intervention’s effectiveness. Choosing
among evaluation design options requires making trade-offs. One ap-
proach to design selection is a “good enough” rule that selects the best
methodological approach, taking into account the potential value of
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the evaluation results, feasibility of the design, and the probability of
producing credible results (Rossi, Freeman, and Lipsey, 1999).

Internal and External Validity

To be useful, an impact evaluation should have both internal validity
and external validity. Internal validity—the extent to which the
evaluation results are reproducible using the same research design and
setting—is determined by the power of the research design and is
generally greater for randomized controlled trials than for other tech-
niques. External validity—the extent to which the results are gener-
alizable for similar interventions in the broader community or in
other settings—is greatest if the intervention is implemented as it
would be in the community.

It is not possible to conduct an experiment to test general con-
clusions for each local setting where an intervention might be imple-
mented, which presents a unique problem for intervention design as
it relates to effectiveness. Small, highly intensive programs designed
to produce maximum outcomes in a particular location may replicate
poorly at a larger scale in variable settings with looser control over
implementation. A trade-off is often required between internal and
external validity, and there is some debate among evaluators over
whether internal or external validity is more important. One sug-
gested approach is for researchers to emphasize internal validity when
an intervention is first introduced in order to identify those interven-
tions that are effective in at least some circumstances, and to stress
external validity later to determine whether it will work under other
conditions. When results from a large number of well-designed
evaluations of similar interventions are available, meta-analysis can be
used to examine systematically both internal and external validity
(Rossi, Freeman, and Lipsey, 1999).

Unobserved Heterogeneity

A major challenge in assessing the impact of a social program is being
able to “hold all other factors constant.” The goal is to establish iden-
tical control and experimental groups, i.e., groups that are compara-
ble in composition, predisposition, and experiences (Rossi, Freeman,
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and Lipsey, 1999). With identical control groups, any differences in
effect can be attributed to the intervention. In social interventions,
however, the pervasiveness of diversity among individuals means that
unobserved heterogeneity between treatment and control groups is
likely to persist. There will likely be unobserved heterogeneity be-
tween two groups unless the assignment of individuals within the
population to the two groups is completely random. Such pre-
existing differences between intervention and control group are
known collectively as “selection bias.” Selection bias occurs even
within experiments with randomized selection among those who
agree to participate in an intervention and may bias the evaluation
results. The difficulty of identifying and extracting selection bias from
an evaluation increases attribution of outcomes to the program
itself, rather than to the composition of the group targeted for the
intervention.

One way to reduce selection bias is to use “propensity score
matching” to match individuals with similar probabilities of being
treated during the intervention based on available observable charac-
teristics. Alternatively, differences in observable characteristics that
affect selection bias can be statistically controlled for using multivari-
ate statistical techniques. The most sophisticated of these methods
involves two-stage regression analysis in which the first stage models
the selection bias, and the second stage uses the results of the selection
bias regression as a predictor variable in estimating the effect of the
intervention (Rossi, Freeman, and Lipsey, 1999). These methods of
reducing selection bias rely on the correct identification of all poten-
tially relevant variables. In the unfamiliar settings of developing coun-
tries, researchers may find themselves ill-equipped to identify critical
differences among groups of people, further diminishing their ability
to account for selection biases and possibly resulting in misleading
inferences.

Randomized Control Trials

Researchers typically associate randomized control trials (RCTs) with
the highly controlled efficacy studies performed on drugs and medical
devices. However, the use of randomized designs in public-health
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trials does not attempt to extract confounding variables during the
course of a study. Rather, the randomization attempts to make up for
the fact that constellations of confounding variables cannot be fully
accounted for through structural econometric approaches. Random
assignment of the target population into an intervention or control
group provides a powerful tool for ascribing different outcomes to the
intervention itself and eliminating many potential selection biases.
Although they have long been the gold standard of Western medical
practice, until recently randomized trials generally have not been in-
cluded in evaluations of public-health interventions in developing
countries. As a practical matter, randomized trials are often more ex-
pensive to implement than quasi-experimental designs and require a
long evaluation cycle involving substantial planning and implementa-
tion at the outset of a project (Rossi, Freeman, and Lipsey, 1999).

Well-designed and well-controlled randomized evaluations pro-
vide a means for averting statistical bias. Some potential biases are
well-known and relatively feasible to measure. For example, evaluat-
ors may not have complete control over the random assignment of
groups, individuals assigned to the treatment group may not ulti-
mately participate in the program, or there might be contamination
of the control group by random movement of people into and out of
the treatment or control group. Unless assignment is completely ran-
dom—i.e., individuals either elect to participate or are selected to par-
ticipate in the pool from which the treatment and control groups are
chosen—there should be controls for selection bias. Randomized de-
signs also need to be sensitive to ethical considerations regarding the
care provided to the control group and the selection of those that are
assigned to the treatment group.

The Declaration of Helsinki (World Medical Association, vari-
ous dates) addressed the issue of withholding care from a control
group: “The benefits, risks, burdens, and effectiveness of a new
method should be tested against the best current prophylactic, diag-
nostic, and therapeutic methods.” The Council for International Or-
ganizations of Medical Sciences (CIOMS) subsequently stated that
the standard of care need not be "the best current method" anywhere,
but it should at least be an established effective intervention
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(CIOMS, 2002). The Nuffield Council on Bioethics (2002) has
broadened this issue further by suggesting the following:

Wherever appropriate, participants in the control group should
be offered a universal standard of care for the disease being studied.
Where it is not appropriate to offer a universal standard of care, the
minimum standard of care that should be offered to the control group
is the best intervention available for  that disease as part of the national
public health system.

Thus, the established ethical standards permit giving treatment
to some people and not to others, as long as an equitable determina-
tion is made regarding who is eligible for the experimental treatment
and who receives the standard care. However, in cases in which an
intervention is known to have an effect, such as DOTS and ART,
researchers may be reluctant to implement randomized designs if in-
dividuals are deprived of vital services in order to calculate the effec-
tiveness of such services relative to standard care or to compare one
intervention to another. In addition, randomizing individuals to
treatment and control groups where there is a strong incentive for
individuals assigned to a control group to seek out intervention
treatment increases the likelihood that control individuals seeking
treatment will cross-contaminate intervention and comparison
groups. Nevertheless, there is a growing body of literature that indi-
cates RCTs are feasible in developing countries (Duflo, 2003). For
example, a recent study in Zimbabwe found that RCTS in school-
based HIV prevention interventions that are designed to determine
the effectiveness of adolescent reproductive health programs are feasi-
ble and acceptable, providing that the communities are properly in-
volved and consulted (Cowan et al., 2002).

Cluster-Randomized Trials

Recent innovative adaptations of randomized designs for community-
targeted interventions demonstrate a potential methodology to de-
termine more credibly whether health interventions actually work.
Pilot health interventions are beginning to adapt randomized designs
to large-scale programs aimed at the community level, overcoming
many perceived barriers to the interventions, including ethical issues
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regarding control groups, funding limitations for evaluation, and the
inability to control numerous variables. Although many researchers
and program administrators continue to struggle with the statistical
adaptations required for randomization at a community level and the
accompanying higher costs, a growing number of case studies demon-
strate the potential for randomized designs to avoid many of the
methodological pitfalls that confound evaluation of non-randomized
programs and that weaken results.

In cluster-randomized trials,  geographically associated and
matched groups of individuals are randomly assigned to an interven-
tion. Such trials compare entire groups of individuals, whether or not
a given community received an intervention. Thus, these trials meas-
ure not only individual responses to treatment, but general commu-
nity effects that arise from individuals receiving treatment. In theory,
while individuals receiving treatment may demonstrate no statistically
significant effect, significant impacts may be observed at larger com-
munity levels, especially for programs targeting infectious diseases,
which are greatly affected by social conditions.

Cluster trials and RCTS face similar methodological challenges.
Cluster trials must appropriately match baseline and trend character-
istics of control and intervention communities, control for external
confounding factors influencing one group but not others, control for
unobserved heterogeneity, and select the most appropriate unit of
analysis to optimize both internal and external validity. Cluster trials
with overly restrictive exclusion criteria (such as omitting from a
study those clinics with insufficient reporting capacity) sacrifice de-
grees of internal and external validity. While cluster-randomized trials
provide an additional dimension of real-world sensibility to RCTs,
poorly planned randomization using inappropriate units of analysis
will generate equally weak and ineffective evidence or statistically bi-
ased estimates of effects.

Quasi-Experimental Designs

When a randomized trial is not feasible, comparisons may be drawn
between an intervention group and a similarly matched group that
did not receive the intervention. Such a comparison can provide in-
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formation on the extent to which larger changes were particular to
the intervention group and are likely to be associated with the pro-
gram itself, or information on whether these changes reflected a
broader societal trend affecting communities, regardless of whether
they received the intervention. The problem with this type of analysis
is that comparison groups often differ in terms of socioeconomic
status, disease burden, motivation, and leadership, and the challenges
of addressing selection bias are greater than those posed by RCTs
(Duflo, 2003).

Pre-Post Regression Analyses

Pre-post regression analyses compare outcomes of individuals or groups
after their exposure to a program against a prior set of data describing
the same individuals or groups before the intervention. The underly-
ing assumption is that no change would have occurred in the absence
of the intervention. Or, if unrelated events did occur during the
course of the program that may have significantly affected the results,
final impact evaluation attempts to take into account such outside
events through modeling. However, for many unanticipated behav-
ioral and health-related changes, it is difficult to differentiate between
program-related and independent events, and for this reason, a pre-
post comparison is not recommended for partial coverage interven-
tions (those that cover less than 80 percent of a population) where
randomized or quasi-experimental techniques can be used to compare
the treatment and control groups. However, for a full-coverage inter-
vention for which an appropriate control group cannot be estab-
lished, a well-constructed time-series analysis is an acceptable solu-
tion. A long time-series of data is needed to plausibly attribute
outcomes to program impact, rather than to existing trends and natu-
ral fluctuations in the indicators. Such long-term data tend to be un-
available in developing countries, and retrospective surveys may be
required to employ pre-post analyses. If there are differences in the
intensity or timing of how a full-coverage intervention is imple-
mented within the community, cross-sectional analyses with controls
for other important differences may be preferable to the time-series
analysis (Rossi, Freeman, and Lipsey, 1999).
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Measurement Issues

Evaluations of health interventions in developing countries also face
measurement challenges—i.e., defining what to measure, identifying
valid indicators, testing and using the indicators in the field, and
finally, validating and using the data for analysis. In the subsections
that follow, we highlight some of the most important measurement
issues that are encountered in outcome evaluations and impact as-
sessments.

What to Measure

The issue of what to measure involves three key questions: (1) What
scope of effects should be measured (downstream, horizontal, and
upstream)? (2) What is the unit of observation (individual, house-
hold, or community)? and (3) What types of effects should be meas-
ured (biological and nonbiological)?

An underemphasized bias in measurement stems from the omis-
sion of potentially important impacts. An evaluation by the National
Bureau of Economic Research (NBER) (Dow et al., 1995) of a teta-
nus vaccine intervention highlights the importance of identifying un-
expected consequences—upstream, horizontal, and downstream—in
measuring program effectiveness. NBER found that the reductions in
infant mortality rates resulting from a neonatal tetanus intervention
could not be accounted for by a decrease in neonatal tetanus alone.
Upon further investigation, NBER found that the pregnant women
who received tetanus vaccinations appeared to invest greater resources
in their health and the health of their neonatal child than did women
who did not receive the vaccinations, based on perceptions of an in-
creased likelihood of survival through infancy. The researchers sup-
ported this interpretation with evidence that children whose mothers
received the tetanus vaccine had significantly larger birth weights and
a decreased probability of death at six months, which could be di-
rectly linked to the vaccination (Dow et al., 1995).

A systemic effect that is often omitted from impact evaluations
relates to the disease-prevention benefits of treatment—generating
increased demand for testing, decreasing the stigma associated with
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the disease, mobilizing communities, and importantly, reducing
transmission (UN Millennium Project, 2004). These benefits are
horizontal effects at the individual, family, and community level.
There is a need to develop measures of the entire range of such
disease-prevention outcomes and provide some tools for rapid assess-
ment of these “prevention” payoffs from treatment.

Another systemic effect that is often neglected in impact evalua-
tions relates to the cost at the epidemic level from poorly run inter-
ventions. For example, an HIV/AIDS treatment program that is
poorly monitored (either due to cost constraints or the lack of afford-
able monitoring equipment and proper protocols) can lead to poor
adherence to the drug regimen and the appearance of drug-resistant
viral strains due to the wrong ART type being prescribed for the spe-
cific HIV clade (Kent et al., 2003; Sethi et al., 2004). Similarly, in
areas where the malarial parasite p. falsiparum is still responsive to a
particular anti-malarial agent, overuse as part of a malaria-treatment
program would be inimical to disease-control targets. In MDR TB
treatment, programs that are not careful in their initial mix of drugs
may lead to bacteria developing wider resistance to an even greater
mix of drugs. These negative program impacts should also be assessed
and considered in the evaluation, either at the intervention project
level or at the national or donor level.

When it comes to systemic effects, there is still some debate on
the extent to which the focus of an evaluation should be on biological
or nonbiological effects. For example, in the case of HIV/AIDs
treatment, the question is whether it is more important to measure
clinical outcomes—such as CD4 counts to determine the strength of
an individual’s immune system, viral loads indicating the amount of
HIV in an individual’s blood, and weight gain—or whether it is more
important to measure how many treated individuals return to the
workforce, show signs of improvement in their emotional well-being
(and potential reduction in being stigmatized), or indicate heightened
family cohesion, and other such outcomes. Although these non-
biological indicators may be difficult to quantify and rapidly assess,
they constitute important returns on the investment in improving the
quality of life of individuals with TB, AIDS, and other debilitating
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diseases with prolonged symptoms. The focus on quality-adjusted life
years (or QALY, an indicator created to measure the quality and
quantity of life) and disability-adjusted life year (or DALY, an indica-
tor of the time lived without a disability and without time lost due to
premature mortality) in cost-effectiveness analyses may not ade-
quately capture the nonbiological effects. Conceptually, these impor-
tant indicators are a mid-point measurement along a continuum that
spans from individual biological outcomes to community-level non-
biological outcomes.

Program evaluators also need to think about establishing norms
and guidelines to address the measurement and evaluation challenges
that the increasing number of “joint” programs for HIV/AIDS and
endemic diseases poses (World Health Organization, 2003a). Because
of the co-morbidity of HIV/AIDS and TB, efforts have been made
toward combined interventions and twin-disease-sensitive evalua-
tions. TB programs involving DOTS reduce mortality among indi-
viduals with HIV/AIDs, as do prevention and prophylaxis of other
endemic infections that are potentially fatal for immuno-
compromised patients (Hosseinipour et al., 2002). Similarly, early
initiation of ART can help prevent TB infections—averting up to 7.3
cases of TB per 100 patient-years overall (Badri, Wilson, and Wood,
2002). If these two types of TB programs have different sponsors, the
question of “what to measure” is too often answered by which pro-
gram’s effectiveness is in question instead of by addressing the joint
impact of both programs.

How to Measure

The most important “how to measure” issues are (1) the lack of base-
line and trend data (see the discussion in the next subsection) and
(2) the continuing tension between the need for standardized indica-
tors and the need for measurement methods that are locally relevant
and culturally sensitive.

Standardization of criteria and methods is critical to being able
to make comparisons across interventions, but this critical need is of-
ten in conflict with the need to customize the measures to local set-
tings. The early experience with efforts to standardize measures for
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AIDS/HIV programs illustrates this point. The WHO/Global Pro-
gram on AIDS in 1994 developed a standardized package that identi-
fied ten prevention indicators (PIs), known as PI1–PI10, using five
different methods of data collection. Many countries have used the
PIs for some time, adapting them to local circumstances. The PIs
were meant to track trends, but they rarely have been measured re-
peatedly over time. The reason they have not been widely repeated is
that they are often not relevant to local needs (UNAIDS, 2000).

 On the other hand, the shortcomings of relying on locally de-
veloped indicators for evaluation were illustrated in a report on a “les-
sons learned” workshop on six ProTest pilot projects in Malawi,
South Africa, and Zambia (World Health Organization, 2004). The
WHO ProTest initiative was established in 1997 to develop a more
coherent response to TB in settings with high HIV prevalence
through collaboration between TB and HIV/AIDS prevention and
treatment programs. Because of the nature of the intervention, indi-
cators were developed locally in close collaboration with local
stakeholders. Workshop participants noted two shortcomings in this
approach. First, the various criteria and methodologies made cross-
site comparisons overly complex. Second, energy was expended at the
local level to create indicators for activities that could have been cov-
ered by standard indicators, e.g., HIV-prevention indicators devel-
oped by the UNAIDS-led international collaboration. The partici-
pants recommended that existing indicators should be used wherever
possible and that a core set of indicators specific to TB/HIV activities
be developed for future projects (World Health Organization, 2004).

The tension between standardized and local measures arises in
part from the multiple functions of evaluation. As discussed in Chap-
ter Two, the indicators used for monitoring and continuous quality
improvement that measure resource use, activities, and immediate
outcomes are generally project-specific. These indicators need to meet
the needs of local program participants and may involve developing
new indicators or modifying existing ones. For the higher-level
evaluations—common outcomes evaluations and system impact as-
sessments—a common set of indicators is needed. One way to resolve
the tension between standardized and local measures at these levels is
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for funding organizations to require a core set of indicators while al-
lowing the local sites to add additional indicators as appropriate to
their needs for project-specific activities. This is the approach being
taken in the Roll Back Malaria (RBM) initiative, in which the part-
ners have selected five global indicators that should be used by all par-
ticipants but allow all countries implementing RBM strategies to de-
fine additional indicators tailored to the local epidemiological
situation and RBM priorities (UN Roll Back Malaria, 2005). As a
contingency, the core set of indicators could also be considered for
other projects, so that the data would be available should a cross-site
comparison be desired after project implementation.

Disease-specific global indicators have been established for
HIV/AIDS, malaria, and tuberculosis. However, for impact evalua-
tions, greater standardization is needed for indicators and for simple,
rapidly assayable survey methods to measure the nonbiological im-
pacts of interventions, such as the ability to return to work, family
cohesion, and other such impacts. Nonbiological impacts are sensitive
to the contextual environment of intervention—social, geographical,
and ethnographic. For example, reduced social stigma may not occur
in a given setting for an individual with HIV/AIDS, even when the
individual is able to function with ART, and the ability to work may
be meaningless in a zone of widespread unemployment. But even
clinical issues vary by geography, ethnicity, and type of HIV clade
infection. The sensitivity of ARTs’ effectiveness to non-adherence,
the barriers to adherence that are intrinsic to ART and HIV treat-
ment, and the barriers to adherence found particularly in resource-
poor settings all mean that close attention should be paid to local ef-
fects when measuring the impact of treatment interventions. Com-
munity and individual factors that affect an HIV/AIDs patient’s ad-
herence to ART include substance abuse, gender, age, mental health,
education, success of first stage of ART, system of care, and provider-
patient relationships (Kent et al., 2003). Therefore, measuring ART
adherence with recognition of the contextual situation and allowing
for the bias in self-reported adherence in assessing the effectiveness of
an ART intervention are important areas for future evaluation re-
search.
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Data Limitations

We concentrate on HIV/AIDS in this discussion of data limitations
because of the multifaceted nature of the disease and its relatively re-
cent emergence; TB, malaria, and vaccine-preventable diseases have
been tracked for a longer period than has HIV/AIDS.

Currently, the main sources of international data on HIV/AIDS
in developing countries can be found in the following datasets:
Demographics and Health Survey (DHS+), Reproductive Health
Survey (RHS), World Development Indicators, Multiple Indicator
Cluster Survey (MICS), Behavioral Surveillance Survey (BSS), and
UNAIDS General Population Survey (see Appendix A) (USAID et
al., 2005). The surveys vary widely in terms of how long they have
been in the field. DHS+ and RHS have been in the field the longest
and are still in use; however, HIV/AIDS data were not included in
the early collection efforts, so limited trend data are available from
these surveys. For example, the DHS was first implemented in 1984
but did not add an HIV/AIDS module until the early 1990s (Boerma
and Sommerfelt, 1993). The addition of an HIV/AIDS module to
the DHS coincided with other efforts to collect HIV/AIDS data in
developing countries, beginning roughly in the late 1980s. The most
comprehensive data available about the disease are still based largely
on estimates.

Of these surveys, BSS and the UNAIDS General Population
Survey collect data specific only to HIV/AIDS. HIV/AIDS-related
indicators present in most, or all, of the data sets focus on condom
availability and quality, social stigma and discrimination, knowledge
of HIV/AIDS, voluntary counseling, mother-to-child transmission,
sexual negotiation and attitudes, sexual behavior, injection-drug test-
ing, drug use, blood safety, STI care and prevention, HIV/AIDS care
and support, health and social impact from the disease, HIV/AIDS
incidence, HIV/AIDS prevalence, and spending on HIV/AIDS pro-
grams (USAID et al., 2005).

While these surveys do share many common variables, defini-
tions for various measures may not be uniform across all surveys. The
surveys may differ over time as additions and modifications are made.
The surveys may also vary between countries, thus decreasing cross-
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country comparability. For example, in the DHS+, time references
for sexual behavior differ from those of the other surveys, and three
time trends emerge: the past year, past six months, or past four weeks.
Also complicating trend-data analyses are changes to wording or se-
quencing of survey questions over time (USAID, 2002). The lack of
standardized definitions poses a challenge to accurately understanding
the state of the HIV/AIDS epidemic. Further limitations to inter-
preting similar data from multiple sources include differences in the
frequency of collection efforts and the time lag from data collection
to publication of results.

These data are intended for surveillance. While they have the
potential to measure systemic change at the national level and in
some cases the subpopulation level, they generally do not support
project-level impact evaluations that require small-area data for base-
line data, cross-site and population comparisons, and trend lines.
Data collection is a major cost driver for impact evaluations. Conse-
quently, when resources are limited, resource allocation choices may
need to be made between funding to support surveillance and capac-
ity-building for national monitoring and evaluation, and funding for
data collection needed to conduct impact evaluations. To the extent
appropriate, administrative data that are already being collected for
monitoring and surveillance should be utilized so as not to burden
the program more than necessary. Ultimately, investments in the data
infrastructure and prospective data collections on the geographic
reach of interventions, risk-population coverage, inputs, intensity,
and the characteristics and activities of the interventions will support
not only evaluation of specific programs but also enhance national
monitoring and evaluation systems (MAP, 2002).

Use of Surrogate Markers

Surrogate markers serve as essential shortcuts to drawing logical con-
nections within a complex web of interrelated factors. When direct
measurement is infeasible or unpractical, evaluation inherently entails
the rational utilization of surrogate measures based on statistically
credible associations to draw indirect connections between program
activities and objectives and goals farther downstream. Surrogates are
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commonly used as proxy measures for outcomes that may be infeasi-
ble to quantify or difficult to measure. For example, because many
factors affect HIV rates, HIV condom-distribution programs may
base evaluations on surveys of condom use rather than measure the
ultimate desired outcome of reduction in HIV rates. The surrogate is
not only easier to measure than the reduction in HIV rates, but it is
also easier to attribute directly to an intervention. While the link be-
tween the intervention and the surrogate may be strong, the link be-
tween the surrogate and desired outcomes may vary. For example, the
contribution of population-wide increases in condom use to the ulti-
mate reduction in the HIV burden remains a controversial issue.

Just as scientists continually experiment with different biological
markers to determine which is most strongly linked to a disease of
interest, program evaluators must judiciously select surrogate markers
with clearly established links to the desired outcome. The decision to
use surrogate measures must be strongly guided by an informed un-
derstanding of the strength of assumed connections between surro-
gate measures and desired outcomes. Many surrogates have not been
adequately tested across the diverse conditions of developing coun-
tries. In addition, general unfamiliarity with the culture and society of
developing countries often renders the assumptions underlying surro-
gate markers more tenuous. Also, as health interventions increasingly
attempt to target root causes of complex diseases arising from long
causal chains of events, distances between surrogate measures and de-
sired health outcomes become increasingly stretched.

The presumed links between surrogate measures and desired
public-health outcomes in developing countries have undergone in-
creased scrutiny in recent years. Controversial studies increasingly
undermine conventional wisdom concerning the real benefit of cur-
rent intervention strategies. For example, two studies (Todd et al.,
2003; Orroth et al., 2003) conducted in similar settings along the
Uganda-Tanzania border found conflicting results as to whether
treatment of STIs reduced the transmission of HIV. Debate contin-
ues as to why these two studies had different findings. Regardless of
which results better reflect the general contribution of STI treatment
programs to HIV prevention, the growth of studies that challenge the
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presumed conventional wisdom regarding use of surrogate markers
will clarify which markers hold up to scientific scrutiny and which
assumptions require reevaluation. To determine the validity of pre-
sumed surrogates, such studies must recast the focus of program goals
toward determining what really works, rather focusing purely on
health outcomes.

Multidisciplinary Measures

Ideally, meaningful assessment of a project’s impact in medical, eco-
nomic, social, and psychological terms requires the joint collaboration
of specialists from all of these fields. Moreover, the integration of
public health with other academic fields stimulates a valuable ex-
change of evaluation methodologies and approaches. Yet, incorpo-
rating and synthesizing information from multiple academic disci-
plines into a coherently integrated analysis remains a significant
challenge to multidisciplinary evaluation. Implicit understanding of
rather esoteric terminology within disciplines makes it difficult for
researchers in other disciplines to successfully utilize borrowed data
and to accurately assess program impact across different dimensions.
On a smaller, more practical scale, simple clarification of how social
scientists arrive at their calculations, what those figures really mean,
and how they might be used in health policy could greatly improve
efforts of project evaluators to provide more comprehensive impact
assessments.

If information produced through evaluation is to be useful, the
terminology used to convey it must be clear and understandable out-
side of one’s immediate field (Murray, 2003). Many researchers spe-
cializing in a specific field may be unfamiliar with the descriptions of
evidence from other fields and with the degrees of uncertainty associ-
ated with external data. Blind use of figures calculated by experts in
other fields could lead to misuse of the data and problematic disre-
gard for degrees of uncertainty. For example, economists often use
United Nations Population Division data on child mortality and life
expectancy in their evaluations of which intervention strategies work.
However, the UN often calculates these figures using models that re-
late income and education levels to child mortality and life expec-
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tancy, resulting in a perpetual cycle of reusing borrowed data and se-
riously biasing data. Likewise, evaluations by public-health analysts
often rely on income per capita in international dollars to determine
purchasing power, whereas economists often base purchasing power
parities on regression models. Both of these examples demonstrate
how information intended to guide strategic decisionmaking in one
study can become misapplied in subsequent studies.
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CHAPTER FOUR

Current Status of Program Evaluation in
Developing Countries

Some notable high-quality evaluations demonstrate the value of rig-
orous impact assessments, such as the evaluation of Mexico’s
PROGRESA national nutritional program, described later in this
chapter. However, our review of the literature and selected evalua-
tions indicates that despite the acknowledged benefits of randomized
studies, the great majority of evaluations continue to use standard
regression methodologies.

For the most part, there is a considerable gap between best prac-
tices in program evaluation and actual practices in evaluative strate-
gies. For example, the literature contains many analyses and reviews
that address the methodological issues associated with cluster-
randomized studies. Despite discussion in the literature of those is-
sues and the availability of statistical tools and software to evaluate
cluster-randomized studies, an evaluation of cluster-randomized con-
trolled trials in sub-Saharan Africa (Isaakidis and Ioannidis, 2003)
found the quality of the studies to be very poor. Only 20 percent of
the studies took clustering into account for determining initial sample
size or making power calculations during the planning stages of a
program; only 37 percent took clustering into account in the final
analysis; only 2 percent reported intracluster correlation coefficients;
and only 6 percent described design effects. While Isaakidis and
Ioannidis observed that the quality of analysis improved somewhat in
studies after 1996, the dearth of reported data makes these studies
difficult to interpret, analyze, and compare with other studies.
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In the sections that follow, we first summarize our findings from
a review of selected evaluations and several peer-reviewed surveys of
evaluations—whether prospective or retrospective—which were not
just baseline surveys or pilot programs. Our objective was to get a
sense of the scope and quality of current evaluations in “resource-
poor” settings, which we define as any country except countries be-
longing to the Organization for Economic and Cooperative Devel-
opment (OECD) or countries with a real per-capita annual income of
more than $10,000. For HIV/AIDS, evaluations of HIV/AIDS pre-
vention, preventing mother-to-child transmission (PMTCT), and
voluntary counseling and treatment (VCT) interventions were se-
lected; for TB, evaluations for interventions other than drug efficacy
trials were included. Our emphasis was on more recent evaluations,
so as to reflect the current state of practice.

We conclude with an overview of the PROGRESA nutritional
program and its evaluation, which is a model for the amount of influ-
ence a well-designed program can have on public policy.

Summary of Findings from the Review of HIV/AIDS
Program Evaluations

A search of the National Library of Medicine PubMed database (at
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?DB=pubmed), which
tracks peer-reviewed life-science journals, using the keywords “HIV”
and “evaluation,” found a very small sample of evaluations or reviews
of evaluation studies that fit the selection criteria discussed in the be-
ginning of this chapter. Two reviews of previous evaluations provide
a snapshot of the state of program evaluation: Scotland et al. (2003)
for PMTCT (preventing mother-to-child transmission) programs in
sub-Saharan Africa and Gallant and Maticka-Tyndale (2004) for
school-based HIV/AIDS prevention programs. In addition, we found
some individual evaluations from other sources. The relative lack of
good, recent evaluation studies in the PubMed database, other than
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clinical trials for interventions in developing countries, is itself a cause
for concern.1

Scotland et al. (2003) reviewed the methods and findings of
studies that assessed the costs and consequences of PMTCT interven-
tions in sub-Saharan Africa. The questions that the authors used as
selection criteria for the economic studies demonstrate the key issues
in review of evaluation studies:

• Study design: Is the research question stated?
• Effectiveness estimate: Are data source(s) for the estimate stated?

Are primary outcome measures clearly stated? Are methods for
the estimation of quantities and unit costs described?

• Analysis and interpretation of results: Is the choice of variables
for sensitivity analysis justified?

Scotland et al. found nine studies that used modeling techniques
to predict the cost-effectiveness of ART interventions. Their key
findings on the design and quality of the evaluations were as follows:

• There was a lack of detail regarding the resources required for
interventions and the methods for valuing health outcomes and
unit costs.

• The generalizability of the findings was limited by the use of in-
cremental costing and uncertainty regarding the level of infra-
structure needed to implement the interventions. The models
also suffered because the parameters were based on some as-
sumptions made by the evaluators as well their subjective views.

• All but two interventions were evaluated only from the perspec-
tive of the ART provider. The exceptions also analyzed the pa-
tient’s lost productivity as an indirect cost of HIV infection.

• Most studies depended on previously published results from the
relevant randomized clinical trials (RCTs) to model the efficacy

____________
1 Additional searchable databases for a more exhaustive literature review include MEDLINE,
EMBASE, AIDSLINE, OVID, abstracts of previous AIDS conferences, and hand searches of
print journals (e.g., AIDS, Journal of AIDS).
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of a particular drug in reducing transmission rates. Standardiza-
tion may or may not be appropriate in all cases, considering the
geographic and ethnographic variations in clinical results on
drug efficacy and clinical practice across regions.

• Not all impacts were considered. For example, cost and survival
trade-offs between reduced infant-HIV infections and greater
numbers of AIDS orphans (who have lower survival rates in sub-
Saharan Africa than in other parts of the world, according to the
authors) were not considered. The costs and consequences to the
mothers were also ignored, reflecting the reality of VCT in sub-
Saharan Africa, where there are few resources available for in-
fected mothers.

Several recommendations made by Scotland et al. are applicable
to a wide range of HIV/AIDS evaluations:

• Prospective (economic) evaluations designed to run alongside
pilot programs or RCTs are needed. The full costs and quanti-
ties of all the resources used by the intervention (including ex-
isting infrastructure) should be included, so that the results are
more generalizable to other settings in sub-Saharan Africa.

• Models should be made more comprehensive by including more
societal costs and consequences.

• Future research should be conducted in areas where there is un-
certainty surrounding the parameter values used in economic
models.

Gallant and Maticka-Tyndale (2004) reviewed 11 published
evaluations of school-based HIV/AIDS risk-reduction programs for
youth in Africa. Most evaluations were quasi-experimental designs
with pre-test/post-test assessments. The program objectives varied.
Some targeted only knowledge, while others targeted attitudes, and
still others considered behavioral change. Gallant and Maticka-
Tyndale provide details about the programs and identify characteris-
tics of the most successful programs. Clearly, however, more research
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is needed to identify with certainty the factors that drive successful
school-based HIV/AIDS risk-reduction programs in Africa.

In addition to Scotland et al. and Gallant and Maticka-Tyndale,
we selected other recent evaluations for review, which are summarized
in Table 4.1. The results were mostly disappointing except for an ex-
ceptional evaluation conducted in Kenya of a behavioral-change pro-
gram using the WHO’s clinical stages, which are widely used in mod-
eling disease progression in treatment programs. The design for this
cross-sectional evaluation is a benchmark for quasi-experimental
evaluation of prevention programs.

Summary of Findings from the Review of TB Program
Evaluations

A search on PubMed using the keyword set “tuberculosis” and
“evaluation” and the keyword set “DOTS” and “evaluation” yielded
some evaluations and one review of evaluations (studies of prevalence
or drug resistance were excluded). Several problems remain in evalua-
tions of DOTS interventions compared with the previous nonob-
served (or poorly administered) treatment regimes. As Davies (2003)
points out, the “gold standard” in evaluation of RCTs for TB inter-
ventions remains problematical, because as soon as the study begins,
even patients in the control group (receiving non-directly observed
treatment) receive better care than the care they received prior to the
study. Poor handling of some issues of concern remains another issue
for evaluations of DOTS in the developing world. For example, Pope
and Chaisson (2003) surveyed three developing-country RCTs of the
DOTS method and focused on treatment completion. They con-
cluded that the RCTs were not comparable because of the different
ways in which DOTS was operationalized (often failing to match the
World Health Organization’s definition for DOTS, as listed in under
“Tuberculosis” in Chapter One).



Table 4.1
Summary of Selected Evaluations of HIV/AIDS Treatment Programs

Authors/ Year/
Location Evaluated Area Type of Design

Baseline
or Pre-test

Sampling/
Quantitative

Analysis

Quality of
Attribution/
Conclusions

Kakande and
Bunyole, 2004,
Uganda

Prevention,
care, orphan
programs

Qualitative (focus
groups) and survey

No Purposive cluster
sample (= 200),b

HIV/AIDS knowledge
polled

Results: Increase in
program “awareness”
and number served;
attribution suspect; not
rigorous

Harms et al.,
2004, Kenya,
Tanzania, Uganda

PMTCT programs.
Donor: GTZa

Cost evaluation per
impact unit

No Categorized costs,
modeled results
based on program
results and assumed
or standardized
clinical results

Results: cost per
infection prevented
(Uganda); did not
include broader costs;
did not attempt broader
impact analysis

Kassa et al., 1999,
Addis Ababa,
Ethiopia

WHO HIV staging
system field test

Cross-sectional
cohort study

Yes Analysis of samples,
correlation analysis,
statistical matching

Results: WHO “clinical
stages” work: match well
with CD4-positive counts
and viral loads; rigorous
analysis

Jaratsist,
2004, Bangkok,
Thailand

AIDS case reporting
system

Qualitative analysis
(interviews) and
analysis of
administrative
records

No Process analysis of
case reports at
various levels,
matching of data,
field interviews

Results: Basic process
evaluation, reduced
scope; intervention
needs to be monitored
over time for impact
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Table 4.1—Continued

Authors/ Year/
Location Evaluated Area Type of Design

Baseline
or Pre-test

Sampling/
Quantitative

Analysis

Quality of
Attribution/
Conclusions

Shantha et al.,
2004, Chennai,
India

Hospital VCT
service

Hospital-record
analysis, patient
surveys

No Data analysis of
registers for number
of repeat visits to the
VCT supplemented
with satisfaction
surveys

Results: Repeat visits
were taken as main
proxy for success; no
analysis of clinical
outcome or impact; not
rigorous

Erulkar et al.,
2004, Kenya

Behavior change
in a reproductive
health program

Quasi-experimental
design with
comparable control

Yes Cross-sectional
surveys at baseline
and endline, with
some probability
sampling;
multivariate analysis
of results (behavior
indicators based on
survey answers,
personal details)

Results: Improved in all
indicators; variables
associated with adverse
behaviors identified;
study corresponds to
best practices for data
collection, design, and
analysis; approaches
attribution near RCT
quality; rigorous

a Gesellschaft für Technische Zusammenarbeit, a German technical cooperative.
b A purposive sample is subjectively selected by a researcher. The researcher attempts to obtain a sample that appears to be
representative of the population and will usually try to ensure that a range from one extreme to the other is included.
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With these issues in mind, we also reviewed seven individual
studies from 2001–2004 spanning a wide geographical range, which
are summarized in Table 4.2. Recurring problems in the DOTS
evaluations were the lack of a comparison with a pre-DOTS cure
(i.e., a baseline measurement) and lack of data on sputum conversion
and completion rates. Historical RCT studies show mixed results in
finding DOTS the better treatment regime when compared with a
placebo and with a limited sequence of other drug regimens,2 and are
also open to the sort of criticism that Davies (2003) levies. However,
DOTS RCTs are still rare in developing countries. Within the
DOTS sphere itself, the seven more-recent studies we reviewed
showed that results can vary based on whether DOTS is administered
by community volunteers, government health workers, or family
members.3 In fact, rates of adherence to therapy and completion of
the prescribed course of treatment vary in particular.

Given that these variations in DOTS exist in practice and the
evidence that these variations matter, evaluations should be specific in
reporting the type of DOTS. The evaluations should also present
completion rates prior to the start of an intervention, or other base-
line results for comparison to what has been achieved in sputum con-
version or completion rates at the end of the particular type of DOTS
in question. Also, nonclinical outcomes and patient self-assessment of
wellness can supplement the assessment of effectiveness of the treat-
ment and the patient’s tolerance of the regimen imposed by the par-
ticular DOTS type. A possible addition to cost-effectiveness studies
of DOTS is an analysis of the benefits of averted treatment costs, but
consideration of these benefits is not widespread. Many of these im-
provements in evaluation practice may require further standardization
and development of field toolkits for rapid assessment of the effec-
tiveness of DOTS interventions in developing countries (similar to
the rapid assessments for HIV/AIDS treatment) (Floyd, 2002).

____________
2 See Zwarenstein et al. (1998) and Walley et al. (2001). Among non-RCT studies, see
Norval et al. (1998) for a positive finding on DOTS.
3 See Wright et al. (2004) and Lewin et al. (2005).



Table 4.2
Summary of Selected Evaluations of TB Treatment Programs

Authors/
Year/Location Evaluated Area Type of Design

Baseline or
Pre-test

Sampling/
Quantitative Analysis

Quality of Attribution/
Conclusion

Miti et al. 2003,
Zambia

DOTS short-course
via home-based
care for people
living with
HIV/AIDS (PLWHA)

Prospective quasi-
experimental
design with
comparable control
group

Yes All new TB-positive
cases in both groups;
two-month sputum
smear conversion and
eight-month
treatment outcomes
studied

Results: Cure rate
higher in home-based
care group, lower
treatment interruption
Design: rigorous,
attribution good

Ngamvithayapong et
al., 2000, Chiang Mai,
Thailand

Isoniazid
Preventive
Therapy (IPT) for
latent TB in
PLWHA

Retrospective cure-
rate analysis,
supplemented with
interviews

No 71 hospitals reporting
and 6 site visits; data
inconsistency
occurred (instrument
not field tested)

Results: Poor outcome
of IPT therapy, case
load management
poor, active TB should
be referred to DOTS
Design: not rigorous,
poor data management

Adatu et al., 2003,
Uganda

DOTS short-course
option community
supervision or
Community-Based
DOTS (CB-DOTS)

Retrospective
quasi-experimental
design, using same
group as pre-post
control group

Yes Unequal pre-post
groups; measured
treatment success
(cure), deaths, and
treatment
interruption rates;
acceptability
measured by survey
of patients

Results: Treatment
success increased,
interruption declined;
no significant change in
death rate;
acceptability was
higher for CB-DOTS
Design: Quite rigorous,
included an evaluation
of acceptance
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Table 4.2—Continued

Authors/ Year/Location Evaluated Area Type of Design
Baseline

or Pre-test
Sampling/

Quantitative Analysis

Quality of
Attribution/
Conclusion

Singh et al., 2004, North
India

Volunteer-based
DOTS

Post-intervention
comparison

No Comparison of
treatment success
rate for volunteer-
based DOTS versus
DOTS with
government health
workers

Results: Found
treatment success
rates to be
comparable
Design: Poor rigor,
no baseline; did not
evaluate treatment
interruption or
mortality; no patient
interviews to
supplement findings

Nateniyom et al.,
2004, Thailand

DOTS in prison
population

Prospective analysis
of program
outcome, no
control

No 1,412 consecutively
occurring cases of
TB in prison
inmates, with TB-
positive smear
tracked for cure
rate

Results: DOTS could
not achieve national
targets in cure rate
Design: Isolated
population excuses
the lack of control;
however, baseline
needed
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Table 4.2—Continued

Authors/
Year/Location Evaluated Area Type of Design

Baseline or
Pre-test

Sampling/
Quantitative

Analysis
Quality of Attribution/

Conclusion

Ruohonen et al., 2002,
Leningrad, Russia

DOTS intervention
supported by
Finnish Lung
Association

Retrospective case
data analysis

No 859 TB cases (292
smear-positive) in
Leningrad region
tracked

Results: DOTS
chemotherapy led to
71.3% treatment and
11.7% interruption rates
Design: Without a
baseline, it is difficult to
say if this is an
improvement or not

Kazeonny et al., 2001,
Orel Oblast, Russia

DOTS short-course Prospective case data
analysis

No 570 patients enrolled
from October 1999–
March 2000 in two
batches

Results: Treatment
success of 81% and
fatality of 12% among
TB-smear–positive
patients
Design: Not rigorous;
also, the effect of low
rate of MDR-TB in the
presented cases should
be allowed for
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Discussion of Findings from HIV/AIDs and TB Program-
Evaluation Reviews

Our limited review indicates that designing an effective evaluation
remains a problem for projects that are run in resource-poor settings.
Even in well-designed evaluations with an external evaluator, the im-
pact analysis is rarely broad enough to give a detailed view of societal
impacts or secondary outcomes of an intervention. Given cost con-
straints, the lack of detail might be excused. However, the use of
standardized parameters or previous study results for modeling effec-
tiveness in the absence of persistent monitoring of the intervention in
question suggests that insufficient attention is being paid by the pro-
gram evaluators to the possible use of simple clinical markers, such as
anemia, lymphocyte count, 1,500 cells per cubic millimeter of fluid,
low body-mass index, and HIV/AIDS symptoms, which have been
shown to be predictors of short-term survival. This is relevant for
those situations in which other measurements for monitoring
HIV/AIDS disease stage are not affordable. Similarly, for treatment
effects, alternatives to CD4 counts exist, such as the defendable use of
total lymphocyte counts (Van der Horst, 2002).

For the least rigorous evaluations, which typically lack sufficient
funds and local evaluation expertise, there is a real opportunity to
improve evaluation practice—for example, through the training of
program evaluators and dissemination of easy-to-use tools for logic
models, inexpensive long-term monitoring of clinical markers for re-
source-poor settings, and a baseline that ensures that effectiveness can
be measured and attributed to the intervention to as high a standard
as is reasonable (Ainsworth, 2004). For external, evaluator-led (and
ostensibly rigorous evaluations), more attention needs to be given to
indirect effects of the interventions (especially family and societal);
the feasibility and applicability of RCTs should be considered (consis-
tent with recommendations made by Cowan et al., 2002); some
monitoring and surveillance capability should be ensured; and local
evaluative support should be recruited to ensure sustainability of the
post-program efforts so that impacts remain measurable in the longer
term (Sallet et al., 2004).
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The PROGRESA Program: A Case for Impact Evaluation

The Mexican government’s PROGRESA national nutritional pro-
gram provides a good example of how savvy administrators turned
budgetary constraints imposed by the Mexican government into a
robust evaluation scheme to rationalize further program scale-up.
Unable to implement the public-health intervention nationwide from
the start, the program managers introduced the program to randomly
selected communities and compared outcomes in those communities
with outcomes in matched, nonparticipating communities. The
evaluation provided solid evidence of significant health gains in a
range of various measures for communities enrolled in PROGRESA
relative to the comparison communities; the evaluation also provided
evidence of the overall cost-effectiveness of the program. The results
provided grounds for expanding PROGRESA into additional com-
munities.

In this regard, PROGRESA serves as a model for how public-
health planners actually capitalized on the financial challenges posed
by a developing country to devise a randomized evaluation design.
Although the randomized evaluation design temporarily excluded cer-
tain communities from the benefits conferred by the program, the
strength of the evidence generated by the evaluation design won the
political support and financial backing needed to ultimately sustain
and expand the program for the long-term benefit of all Mexicans.
PROGRESA demonstrates how superior evaluations can serve as ef-
fective tools for identifying successful pilot programs worthy of scale-
up. The element of randomization in particular justified the scale-up
by proving that the program conferred benefits not only to specifi-
cally selected communities, but to any random community, suggest-
ing greater generalizability of success to a variety of settings.

When the Mexican government began a national program link-
ing school attendance to nutritional and preventive-health program
benefits, budgetary constraints prevented the intervention from
reaching all 50,000 potential beneficiary communities initially.
Mindful that the continued government funding needed for scale-up,
especially in the event of a likely regime change, would depend on
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evidence of initial program success, the government capitalized on
this limitation by initiating a pilot phase of the program in which 506
randomly selected communities received the program. Baseline data
on nutritional impact were collected from a random selection of
communities during the intervention.

An independent group of academic researchers from the Inter-
national Food Policy Research Institute (IFPRI) conducted the
evaluation. Comparisons between beneficiaries and non-beneficiaries
demonstrated that children receiving the intervention experienced 23
percent less illness, a 1–4 percent increase in height, and an 18 per-
cent reduction in anemia. Enrollment of students in grades one
through eight increased by 3.4 percent, and adults lost 19 percent
fewer workdays due to illness (Rivera, 2004). Based on such evidence,
the PROGRESA program did in fact survive turnover in the Mexican
government. It reached 2.6 million families by 2000 (10 percent of
all Mexican families), with a budget of $800 million (which repre-
sented 0.2 percent of the Mexico’s gross domestic product in 2000),
and was granted additional loans by the World Bank for scale-up.
Having observed the power of evaluation to sustain political support,
several Latin American countries have modeled similar programs after
PROGRESA.

The PROGRESA example also demonstrates the role evaluation
can play in scaling up from pilot programs. One of the great frustra-
tions with generating large-scale national and regional health changes
is that programs that are highly effective at the small pilot-program
level with high-intensity implementation and that are tailored to local
needs often prove to be less effective when scaled up to reach larger
national and regional numbers. Randomized selection of intervention
groups limits the extent to which programs will be fit to the specific
needs of a single community. Randomizing pilot programs across a
wide geographical area serves to better evaluate program impacts
across a variety of contexts, increasing generalizability of findings.

PROGRESA also represents the increasingly multidisciplinary
approach to public health as a field working in concert with other
fields to address the issue of global poverty. Global organizations
commit to not only alleviating specific disease burdens but also to
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promote the general well-being of impoverished populations. The
PROGRESA program spans the economics, public health, and educa-
tion fields by tying health-care packages and nutritional supplements
to children’s attendance at school and by providing conditional cash
transfers for food and school supplies. The field of public health in-
creasingly is seen as a fusion between medical biology and social sci-
ence, which challenges program evaluations to assess a mix of eco-
nomic, social, and medical variables using methods that fuse
analytical techniques from all of these fields.

The PROGRESA program’s scale-up protocol also demonstrates
how ethical issues arising from depriving control communities of po-
tentially beneficial services can be mitigated by following a phased-in
introduction of a program, so that control groups eventually receive
the same treatment as the original intervention group. In addition, by
maintaining randomization throughout the incremental scale-up of
the program, the effects of expanded operational levels on program
outcomes could be tracked. Thus, researchers could continually
evaluate the success of the scale-up as it proceeded and detect any ef-
fect of expansion on program impacts.

The PROGRESA program demonstrates that relatively simple
designs thoughtfully and logically devised can greatly improve the
quality and ultimate utility of evaluations to demonstrate real pro-
gram success and can earn support for further expansion to benefit
the broader population. PROGRESA reflects a growing optimism
regarding the feasibility of rigorous evaluation of public health inter-
ventions in developing countries. However, randomized designs may
be better utilized with education programs in which geographically
organized public schools offer relatively comparable groups for analy-
sis and where randomized assignment of students and scholarship
may occur. A blend of public and private clinics offering services of
vastly divergent quality and scope to persons with disease and disabili-
ties poses greater methodological challenges for randomized design.
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CHAPTER FIVE

Research and Other Actions to Promote Impact
Assessment

The Bill and Melinda Gates Foundation, the World Health Organi-
zation, and, increasingly, other global funding organizations such as
the World Bank, are vigorously improving the designs of program
evaluations to maximize their utility beyond merely serving as an in-
ternal management tool to become a global resource for directing
evidence-based national and international health policies. For exam-
ple, the Bill and Melinda Gates Foundation recently sponsored three
randomized tuberculosis treatment pilot programs. The World Bank
is now funding expansion of the PROGRESA program (see Chapter
Four) throughout Mexico and currently is promoting randomized
designs to evaluate HIV education programs in Kenya.

Nevertheless, rigorous impact evaluations of large-scale interven-
tions are currently noteworthy exceptions rather than the rule. The
Center for Global Development’s recent compilation of successful
multiyear large interventions to improve global health, where suffi-
cient investment had been made to support impact evaluations, iden-
tified only 17 such cases. The authors of the compilation noted that
many large-scale interventions have not been evaluated beyond the
pilot stage (Levine and What Works Working Group, 2004). A re-
cent in-house review by the World Bank of its billion-dollar-plus
portfolio of programs over the past four or five years found that a
mere 2 percent of the programs underwent proper evaluation of
whether they produced any real impact (Dugger, 2004).

The World Bank has created the Development Impact Evalua-
tion Taskforce to evaluate the long-term impacts of education, health,



60   Challenges in Program Evaluation of Health Interventions

and public-utility programs. While the World Bank’s Operations
Evaluation Department has traditionally evaluated whether projects
meet their immediate goals, this new taskforce will strategically select
projects to measure programs’ long-term impacts on poverty. The
World Bank is collaborating with the Massachusetts Institute of
Technology’s Poverty Action Lab to spearhead its large-scale impact
evaluations, including randomized trials, of some of its international
education programs, including the HIV/AIDS education campaign in
Kenyan schools (Kremer and Miguel, 2001). The World Bank’s col-
laborations with external researchers and evaluators represent an im-
portant step toward greater openness to outside scrutiny and disclo-
sure. This step also signifies a conceptual shift in program operation
from the premise that program sponsors know precisely what needs
be done and the only constraint on program success is proper imple-
mentation—the “know-do” gap—toward a more fluid experimental
paradigm in which continual monitoring and evaluation stimulate
perpetual feedback loops of learning and program evolution. This
shift, however, creates a potential trade-off between wanting the pro-
gram to work and knowing why it did or did not work as originally
envisioned and subsequently modified. Thoughtful process evalua-
tions can reduce the potential loss of information by providing in-
sights into exactly what the intervention was and how it was modified
from its original design over the course of the intervention.

As global health policy becomes increasingly politicized, more
organizations, researchers, and local stakeholders feel compelled to
further explore the extent to which incremental improvements in
program-evaluation rigor produce information of sufficient strength
to guide evidence-based, global-health policymaking. In the sections
that follow, we outline areas in which additional research or funding
policies might promote impact assessments of large-scale interven-
tions. These activities fall into three broad interrelated categories: in-
creasing support for impact evaluations, enhancing resources and
technical capacity to conduct program evaluations in developing
countries, and improving evaluation methodologies.
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Actions to Increase Support for Impact Evaluations

Developing Priorities for Impact Assessments

Rigorous outcome evaluations and impact assessments are invariably
costly and time-consuming. The World Bank estimates that a ran-
domized or quasi-experimental impact evaluation can take one to five
years to complete, depending on the amount of time it takes the
long-term system effects to emerge. The costs can range from
$50,000 to $1 million, depending on the complexity and scope of the
project, with the typical evaluation costing several hundred thousand
dollars (World Bank, 2004b; World Bank Group, 2004). While addi-
tional investment in evaluating health interventions is clearly needed,
scarce resources and limited evaluative capacity make it particularly
important that costly impact assessments be undertaken selectively
when they are most likely to produce usable results that will help in-
form what may work and what may not work. Participants at a 1988
Brookings Institution Symposium on evaluation of complex social
interventions cautioned that investments in such evaluations should
be undertaken only when (1) there is a theory connecting the inter-
ventions, the intermediate surrogate markers, and the expected out-
comes (the cause and effect chain), and (2) the interventions are of
sufficient scale and intensity to suggest that they will be successful
and their results meaningful (Mann, 1998). An evaluation’s findings
are more likely to be generalizable when there is a theoretical under-
pinning for an intervention’s effectiveness, and an impact evaluation
should not be initiated unless the estimate of the intervention’s effects
will have adequate statistical power to measure outcomes.

A formal framework for deciding when an impact assessment
would be appropriate could help funding agencies think more sys-
tematically about their evaluative strategies. For example, a formal
framework could draw on Bayesian statistical methods as a way to
operationalize the pre-existing level of information that is predictive
of the intervention’s effect and establish tests to determine whether
the invention is of sufficient scale for the outcome estimates to have
adequate statistical power. The framework could also incorporate
considerations to clarify the primary goal of the evaluation—to im-
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prove the effectiveness of the particular intervention or to provide
information that could be used for future funding decisions.

Using a formal framework as a decisionmaking tool has several
advantages. It encourages development of the evaluative strategy in
the program design phase. Ex ante evaluation designs are likely to be
less time- and resource-intensive and more rigorous than post-
implementation designs because, for example, control groups, data
requirements, and indicators are built in from the outset. Moreover,
making decisions on the evaluation strategy during the program de-
sign stage may counteract some of the selection biases that are likely
to occur with ex post selection of comparison groups. A systematic
decisionmaking process is also likely to increase understanding of
when program-impact evaluation is appropriate, and why evaluations
of scaled-up programs are at least as important as pilot demonstra-
tions. When evaluation strategies are determined ex post, unsuccessful
programs are less likely to be evaluated and, when evaluation does
occur, the findings are less likely to be published. Deciding ex ante on
the evaluative strategy may help to overcome these biases.

Building a Case for Impact Evaluation

The case for impact evaluation rests on two premises: Knowing what
works is important for the wise investment of scarce resources for
health projects, and knowing the health outcomes and system impacts
of successful cost-effective interventions will generate additional in-
vestments in health. Funding organizations should view impact
evaluations as a way to leverage their investment beyond their fi-
nancing capabilities. Building evidence and consensus for what works
and what does not work avoids wasting resources on interventions for
the latter, and it attracts funding for the former.

Funding organizations should see impact evaluations as an
“international public good” with benefits extending far beyond the
decisions being made within individual organizations (Duflo, 2003).
Indeed, the scaling up of the PROGRESA project in Mexico and its
expansion to other countries demonstrates the value of rigorous im-
pact evaluations in stimulating additional program investments. More
case studies illustrating how impact evaluations have made a differ-
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ence in funding priorities and program design are needed. They
should not only be examples of when impact evaluation has led to
decisions to scale up or to replicate programs, but also when it has led
to design modifications or to curtailing projects and reallocating
funds to more effective interventions.

It is important that a case be developed for evaluations of scaled-
up projects. Such evaluations are important because the systemic im-
pacts may be different for a program operating on a larger scale than a
program operating on a pilot basis, and intervening events between
the pilot stage and the scaled-up intervention may influence results.
The challenge is to convince stakeholders of the importance of impact
evaluations of scaled-up programs. Stakeholders may believe that such
evaluation is unnecessary because findings were already generated
from the pilot, and because they have political investment in the
project’s success and may not want to risk having potentially adverse
findings.

It is also important that the case be made for rigorous impact
evaluations using randomized designs. Randomized designs raise
fewer methodological uncertainties and challenges and are likely to be
more influential in the policymaking process for controversial inter-
ventions than would quasi-experimental designs that could cause the
policy debate to be sidetracked by methodological issues and the
soundness of the evaluation results. In this regard, the 2004 World
Bank report Influential Evaluations: Evaluations that Improved Per-
formance and Impacts of Development Programs provides minimal evi-
dence of real impact evaluation, despite its professed mission to dem-
onstrate the long-term cost-effectiveness of evaluation. The report
highlights the limitations of cost-benefit calculations that are based
on rather shallow impact evaluations and that fail to capture overall
long-term impacts (The World Bank, 2004a).

Encouraging Multidisciplinary Evaluation Designs

Public health has shifted away from a purely medical approach to ad-
dressing diseases toward a more fully integrated, multidimensional
view of public health programs as inextricably connected to larger
social, behavioral, psychological, and economic factors. As public
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health programs combine their efforts with other disciplines such as
education and economic development, the evaluation methods these
sectors typically use also must undergo a type of integrative mixing.
For example, the development of quality-adjusted life years (QALY)
as a standard outcome measure in economic evaluation of health pro-
grams results from the integration of economic analysis into health
research. While cost-benefit analyses provide a conceptual framework
for comparing the value of various program strategies, the ultimate
power of these analyses to produce meaningful comparisons relies on
the capacity of the impact evaluations to provide comprehensive in-
formation on full program effects. While this report has emphasized
randomized evaluation designs and statistical techniques for measur-
ing impacts, the strongest impact assessments combine process
evaluations and other nonquantitative assessments with quantitative
analysis. The process evaluations provide a more thorough under-
standing of how an intervention was implemented and how it af-
fected the lives of individuals.

Creating Funding Incentives

Funding organizations could create funding incentives, such as the
following, to encourage more-rigorous impact evaluations.

• Conditional or staged funding could be used to encourage for-
mative evaluations and prospective evaluation design so that the
required data and evaluation metrics are established at the outset
of the intervention. Financial support for the data-collection ef-
fort could be conditional on the funding recipient strengthening
its ongoing data information systems.

• Most projects have a specific amount set aside for funding of
program monitoring and evaluation. An “across-the-board” set-
aside percentage is unlikely to result in efficient use of evaluation
funds. It may provide too much funding for projects requiring
only monitoring and insufficient funds when impact evaluation
is warranted. An explicit dollar set-aside for an impact evalua-
tion would safeguard the funds for this purpose and assure they
are not diverted to ongoing monitoring activities.
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• Grants for evaluation activities would be more attractive to gov-
ernment administrators than would loans for this purpose
(Duflo, 2003).

• Matching grants or outright grants from international funding
organizations could be a way to encourage both nongovern-
mental organizations and government programs to undertake
evaluations.

Actions to Improve Evaluative Capacity

Facilitate Use of Evaluation Methodologies

Researchers are developing standards for reporting of methods, data,
and outcomes in order to facilitate interpretation of program evalua-
tions. In March 2004, a team of British statisticians adapted the 2001
Consolidated Standards of Reporting Trials (CONSORT) statement,
which includes a checklist of items for standardized reporting of ran-
domized trials in which individuals are randomized to intervention
and control groups, such as “cluster” randomized trials typically used
by community-wide field trials (Campbell et al., 2004). Such guide-
lines provide researchers with a general framework for conducting
their studies and for presenting their results in a manner conducive to
review and further meta-analysis.

Nonrandomized behavioral and public health interventions also
suffer from poor reporting and evaluation. The HIV/AIDS Preven-
tion Research Synthesis (PRS) team of the Centers for Disease Con-
trol and Prevention (CDC) found significant obstacles to synthesis of
study reports due to failure to include critical information, such as
intervention timing and dosage and effect-size data (Des Jarlais,
2004). To address these methodological shortcomings, the CDC
convened a meeting of medical journal editors in Atlanta in July
2003. The meeting produced the Transparent Reporting of Evalua-
tions with Nonrandomized Designs (TREND) checklist, the nonran-
domized version of the CONSORT checklist for randomized designs
(Kirkwood, 2004). Space limitations in medical journals may prevent
researchers from including full descriptions of theories, prior research



66   Challenges in Program Evaluation of Health Interventions

results, study designs, and other details in the TREND checklist.
Nevertheless, the authors of the TREND checklist hoped that it
would encourage researchers to at least consider the items in the
checklist when reporting evaluation results and to perhaps publish
more-detailed evaluation descriptions on the Internet, and stimulate
further dialogue about methodological issues involved in nonran-
domized designs. Funding organizations might consider establishing a
“warehouse” for evaluations of health interventions and making this
information readily available to researchers.

Increase Independent Evaluator Technical Capacity

Rigorous impact evaluations should be conducted by an independent
evaluator who has no stake in the outcome of the evaluation. Such
evaluations require a high level of specialized expertise in statistical
methods. To build program evaluators’ expertise, funding agencies
should consider collaboratively sponsoring one or more independent
multidisciplinary evaluation organizations to serve as resources to
other researchers on methodological issues. These organization could

• serve as a resource for researchers on evaluation methodologies
and issues

• conduct high-priority randomized impact evaluations that could
be used as “best practice” models for evaluation

• provide training and technical assistance for health-services re-
search in developing countries

• maintain an easily accessible repository and/or gateway for
evaluations of public-health interventions in developing coun-
tries and literature on evaluation methodologies and issues

• foster testing of new evaluation methodologies
• establish partnerships between local projects and researchers
• encourage further standardization of reporting of evaluation

findings and of indicators.

Increase Local Evaluation Capacity

Often, actions to develop local evaluative capacity create trade-offs
between local capacity-building monitoring and evaluation activities
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and the traditional focus on accountability and impact and the use of
external evaluators. Capacity-building activities are important for
project sustainability and for strengthening the local infrastructure to
perform evaluations. These activities emphasize participatory moni-
toring and evaluation activities in which project investigators help
organizations to build the internal capacity to evaluate themselves.
Local participants’ aversion to program evaluation as a time- and re-
source-draining auditing activity has been overcome when those par-
ticipants engage with other stakeholders in developing the evaluation
design and subsequently buy into the evaluation process. Efficiency
and buy-in are further facilitated by the use of a single recordkeeping
and data system.

A delicate balance exists between involving local participants in
an evaluation process and maintaining the rigor—such as standard-
ized indicators, survey methods, and statistical techniques—needed
for credible impact evaluations. Collaborative models that strive for
this balance need to be developed and tested so that evaluation activi-
ties both build local evaluation capacity and contribute to evidence-
based health interventions. Partnerships involving the pairing of expe-
rienced evaluators with local evaluators, such as those used by the
American International Health Alliance, may provide a model for this
activity; however, the success of the model in building evaluation ca-
pacity would need to be formally evaluated.

Disseminate Research Findings

Knowing what works and what does not work, with respect to both
an entire project and individual components of an intervention, re-
quires having results from both successful and unsuccessful projects
being made available. This requires not only stepping up the intensity
of efforts for impact evaluation but also widely disseminating findings
from the evaluations. Increasing recognition of the importance of
building a library of evidence-based medicine in developing countries
has been cited in a number of reports, including recent editorials in
the Journal of the American Medical Association (Buekens et al., 2004)
and the British Medical Journal (Richards, 2004). The World Bank
(World Bank Group, 2004a) has indicated that it will make its
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impact assessments available online. Increasing the availability of
evidence-based evaluations through the Cochrane Collaboration
(Richards, 2004) or some other repository offers a way to overcome
the bias toward publishing results from only successful interventions.

Actions to Improve Evaluation Methodologies

Although the statistical techniques needed to support impact evalua-
tions have been developed, additional research in several areas would
improve impact evaluations. Improvements are needed to increase the
quality of impact evaluations and to make them less costly and time-
consuming, which in turn would make them more attractive to
funding organizations. Some areas that warrant additional attention
include the following:

• Baseline and trend surveys. Without proper and timely baseline
surveys and trend estimates, it is difficult to argue for the effec-
tiveness of any program. Baseline surveys should be an integral
part of pre-post surveys and cluster or standard randomized con-
trol trials. However, in prospective outcome evaluations based
on the “log-frame” approach, they are often omitted. If the
baseline survey is not possible for cost or logistical reasons, or if
the evaluation is retrospective, a caveat should be included in the
evaluation report and explanations should be provided for any
point-in-time or trend estimates used for pre-intervention out-
come and impact measures.

• Using a “log-frame” approach where appropriate. Where con-
trolled trials are not possible, but it is essential to determine the
impact of program decisions and investments, the log-frame ap-
proach described in Chapter Two could be invaluable. Even ret-
rospective evaluations tracing the successive levels of program
impact could credibly connect intermediate outcomes to the ob-
served levels of the final impact of interest. With a proper base-
line measurement from sources that are internal or external to
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the evaluation, it would then be feasible to illustrate whether a
program’s effectiveness was as intended.

• Rapid measurement techniques. Statistical methodologies for
evaluation of health interventions in developing countries are
undergoing a rather dynamic period of exploratory experimenta-
tion. Researchers are now seeking cost-effective measurement
techniques to obtain the quick snapshots of data needed for at
least a preliminary sense of trends and real-world program im-
pact. For example, public health researchers have recently
adopted the lot quality assurance sampling (LQAS) technique
used by the manufacturing industry for quality assurance in or-
der to make swift calculations of high versus low disease preva-
lence among relatively small population samples. LQAS meth-
odologies work particularly well in areas of high disease
prevalence, because the sampling procedures may be terminated
mid-sample as soon as the threshold is met; it remains to be seen
how successfully LQAS operates in low- and medium-prevalence
areas.

• Surrogate markers. The assumptions governing the use of sur-
rogate makers need to be evaluated to confirm whether there is a
strong link between the surrogate and the desired outcomes.

• Tracer interventions. For large integrated health projects, such
as PMTCT interventions in which the monitoring and evalua-
tion of all the components of the program may be too cumber-
some for local staff, there is an increasing trend toward evaluat-
ing the effect of “tracer” interventions. Tracer interventions
reflect the trends of the key components of the entire interven-
tion (UNAIDS, 2000). The efficacy of tracer interventions in
judging the true effectiveness of an entire program needs to be
rigorously analyzed. The advantages and disadvantages of the
approach, especially in situations in which the program is a joint
TB-HIV intervention, or a joint effort on endemic diseases in-
cluding malaria, need to be assessed.

• Contextual measures. Better indicators are needed to measure
environmental features—such as organizational capacity and
leadership commitment—which may affect the likelihood of an
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intervention’s success and/or be indirectly affected by the inter-
vention.

• Nonbiological effects. Considerably more attention should be
given to standardizing indicators to measure the nonbiological
effects of health interventions on individuals, their families, and
their communities and to developing rapidly assayable survey
methods for collecting data on these measures. The cost effec-
tiveness of an intervention may not be correctly estimated unless
these effects are taken into account.

• Strengthening surveillance. Further strengthening of ongoing
data-collection systems and standardization of measures should
reduce the costs of data collection for evaluations and facilitate
cross-site comparisons.

Increasing support for impact evaluations, enhancing evaluative
capacity, and improving evaluation methodologies should help to
close the gap between “best practices” in program evaluation and
evaluative strategies being used in actual practice. There is general
agreement that rigorous program evaluation of interventions in vari-
ous resource-limited settings is needed to know which interventions
will work most effectively and to spend scarce resources wisely. What
is not clear, however, is the extent to which incremental improve-
ments in program-evaluation rigor produce information of sufficient
strength to guide evidence-based, global-health policymaking. Cur-
rent levels of evaluation are clearly insufficient. However, the scope of
future evaluations must be carefully calibrated to match the scope of
the intervention, and techniques must be properly selected to match
the level of precision required by the type of information sought. Re-
searchers must be up front about the limitations of their methods to
capture a range of effects and must explore new methods of capturing
larger effects, which may require more qualitative reasoning, because
higher statistical rigor may exclude important larger insights. Indeed,
as the evidence-based, public-health movement presses for more rig-
orous evaluation, these evaluations themselves must be continuously
scrutinized for appropriateness.
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APPENDIX

HIV/AIDS Data Sources

Data Source Description Date
Data Collection and

Dissemination

Demographic
Health Survey
(DHS+)

Principal funding from USAID,
with some DHS surveys co-funded
by UNFPA, World Bank, WHO, and
others. Started as a successor to
the World Fertility Study (WFS)
and Contraceptive Prevalence
Survey (CPS), DHS is administered
by Macro Evaluation as part of the
MEASURE/DHS+ project (Boerma
and Sommerfelt, 1993). DHS sur-
veys are nationally representative
household surveys with large
sample sizes of 5,000 to 30,000
households typically. DHS surveys
provide data for a wide range of
monitoring and impact evaluation
indicators in the areas of popula-
tion, health, and nutrition. Data
are now available for 51 countries.
Additional modules have been
added over time (e.g., HIV/AIDS
indicators were added in the early
1990s).

1984–
present

Repeat surveys are
conducted at three-
and five-year intervals.
Countries administering
the DHS surveys are
responsible for absorb-
ing a portion of the
costs, which may impact
the countries’ ability to
conduct repeat surveys.
Data are typically avail-
able 8 to 12 months
after survey comple-
tion.

Reproductive
Health Survey
(RHS)

Funded by USAID, and adminis-
tered by CDC, these surveys meas-
ure a wide variety of health and
demographic indicators such as
fertility, contraceptive use, infant
and child mortality, child health,
maternal morbidity and mortality,
and knowledge and attitudes
about HIV/AIDS and sexually
transmitted infections.

1975–
present
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Data Source Description Date
Data Collection and

Dissemination

Behavioral
Surveillance
Survey (BSS)

Funded by USAID and adminis-
tered by Family Health Interna-
tional (FHI) through its IMPACT
project, the BSS tracks HIV-risk
populations over time and is espe-
cially useful in providing informa-
tion for subpopulations who may
be difficult to reach through the
DHS+ survey, particularly high-risk
groups. The BSS has been imple-
mented in more than 33 countries
to date (Family Health Interna-
tional, 2002).

1997–
present

Estimated time re-
quired for conducting a
BSS from the start of
the protocol develop-
ment until dissemina-
tion ranges from 43 to
49 weeks, depending
on the country. Surveys
are conducted on an
annual basis, but the
countries that choose
to participate vary from
year to year (Family
Health International,
2002).

UNAIDS
General
Population
Survey

Funded by UNAIDS, this survey was
designed to provide information
on topics explicitly related to
HIV/AIDS, including background,
knowledge of HIV/AIDS, sexual
behavior, marriage and partner-
ships, exposure to HIV/AIDS inter-
ventions, attitudes toward people
with HIV/AIDS, and other such
topics.

1996–
present

UNAIDS/WHO
Epidemio-
logical Fact
Sheets

Funded by UNAIDS and WHO,
the fact sheets collate the most
recent country-specific data on
HIV/AIDS prevalence and incidence
and information on HIV/AIDS
behaviors.

1996–
present

Data are collected on
an annual basis from
national AIDS pro-
grams, national institu-
tions, and international
experts and institutions.
New fact sheets are
disseminated each year.
UNAIDS and WHO do
not collect the primary
data. Information for
every indicator is not
available for all coun-
tries. The time from
data collection to dis-
semination varies by
country (UNAIDS, WHO,
and UNICEF, 2002).
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Data Source Description Date
Data Collection and

Dissemination

Multiple
Indicator
Cluster Survey
(MICS)

UNICEF and a number of partners
first developed the MICS in 1992
to monitor the goals of the World
Summit for Children in 1990. By
1996, 60 countries completed this
mid-decade assessment, and 40
others had incorporated MICS
modules into existing surveys.
Drawing from lessons learned
from the mid-decade assessment,
the end-of-decade assessment was
developed specifically to obtain
the data for 63 of the 75 end-
decade indicators. Indicators in-
cluded in the survey are nutrition,
health and education, birth regis-
tration, family environment, child
work, and knowledge of HIV/AIDS
(UNICEF, no date).

1992–
present

Data are collected on
an annual basis. How-
ever, different indica-
tors are collected
within varying time
frames. For example,
underweight preva-
lence is measured every
three years, while the
literacy rate is meas-
ured every five years.
Data collection also
varies by country de-
pending on availability
(UNICEF, 1999).

World
Development
Indicators

Funded by The World Bank, these
indicators are a compilation of
primary and secondary data orga-
nized into six sections: World
View, People, Environment, Econ-
omy, States and Markets, and
Global Links. The People section
collects data on health expendi-
tures, services, and use; access to
health services; reproductive
health; risk factors and future
challenges; and mortality, among
other indicators.

1997–
present

The World Bank is not a
primary data collection
agency other than for
living-standards surveys
and data on foreign
debt. Given that The
World Bank collects
data from a variety of
sources, differences in
the methods and con-
ventions used by the
primary data collectors
may give rise to signifi-
cant discrepancies over
time both among and
within countries. Delays
in reporting data and
the use of old surveys
as the base for current
estimates may some-
times compromise the
quality of national
data. In an effort to
improve data collection
efforts in developing
countries, The World
Bank funds and partici-
pates in technical assis-
tance efforts.
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Data Source Description Date
Data Collection and

Dissemination

World
Development
Indicators

(continued)

Data are reported on
an annual basis; up-
dated data for each
country are not always
available. The time
from data collection to
dissemination varies by
country (The World
Bank, 1998).
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