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ABBREVIATIONS
CHIS

community health information system

CRVS

civil registration and vital statistics system

HDSS

health and demographic surveillance system

ITS

interrupted time series

NMP

national malaria program

NMSP

national malaria strategic plan

RHIS

routine health information system
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1.

BACKGROUND

The epidemiology of malaria has become increasingly heterogeneous in many countries. These countries
require granular data on transmission risk and incidence to effectively inform and target their interventions
and track their progress. To meet these needs for strengthening national malaria programs (NMPs), an
evaluation task force comprising a subgroup of the Roll Back Malaria Monitoring and Evaluation Reference
Group developed the Framework for Evaluating National Malaria Programs in Moderate- and Low-Transmission
Settings. This document provides an overarching framework for evaluating NMPs along the continuum of
malaria transmission. Each transmission setting is defined by the World Health Organization classifications
[1]. The scope and objectives were informed through a review and synthesis of existing guidance documents
and tools for malaria surveillance, monitoring, and evaluation. This aide memoire summarizes the larger
framework document.
The key objectives of the evaluation framework are to provide the following:
•
•
•
•

An overarching framework for evaluating NMPs along the continuum of malaria transmission
Description of linkages between impact and process evaluation
Specific recommendations and guidance for conducting impact evaluations in countries with
moderate-, low-, and heterogeneous-transmission settings
Guidance on how to bring together evaluation results at the subnational level to tell a national-level
narrative in heterogeneous-transmission settings
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2. MEASURING NATIONAL MALARIA PROGRAM
ACHIEVEMENTS
The framework theory of change for NMPs (Figure 1) summarizes key evaluation objectives, questions, and
indicators across transmission settings. In addition, it outlines the relationships between the inputs, processes,
and outputs of a malaria program, with the expected outcomes and desired impact of the program. In all
transmission settings, NMPs aim to reduce the number of malaria cases and deaths. In high-transmission
settings, it is not feasible to count malaria deaths; therefore, all-cause child mortality is used as a proxy
measure of impact on malaria mortality. In low- and moderate-transmission settings, where fewer deaths are
attributable to malaria, incidence is the primary indicator of impact.
In all transmission settings, attaining high coverage of key interventions and prompt and effective case
management is critical to achieving impact. In addition, malaria surveillance data of adequate quality are
important in the selection of evidence-based intervention packages. In low-transmission settings, a strong,
functioning, and responsive surveillance system will become increasingly critical to inform evidence-based
decision making, including effective targeting of interventions, to achieve the program’s desired impact. This
is an iterative process informed by the evaluation of NMPs.
Several contextual factors may affect program implementation, outcomes, and impact. Contextual factors may
be sociocultural, economic, environmental, epidemiological, or related to the health system. The theory of
change highlights at which point in the malaria program cycle certain types of contextual factors may be
relevant to consider.
Evaluations of NMPs provide critical information for programmatic and policy decision making. A process
evaluation assesses the degree to which an NMP (and its national malaria strategic plan [NMSP]) has been
implemented—and why or why not. A process evaluation examines questions, such as whether sufficient
inputs have been allocated or mobilized for a program, what activities have been undertaken, and who has
been reached by the program activities. In high- and moderate-transmission settings, process evaluations
focus on assessing the full package of interventions to identify bottlenecks and improve program
implementation. In low-transmission settings that are marginally conducive for malaria transmission, the
process evaluation will emphasize assessment of case management implementation and performance of the
surveillance system. Process evaluations can characterize the strength of program implementation and link
program inputs to achieved outcomes.
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Figure 1. Theory of change for national malaria programs across the transmission spectrum

An outcome evaluation determines whether the program reached the expected intervention coverage at the
population level. In high- and moderate-transmission settings, outcome evaluations focus on assessing the
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coverage level of interventions achieved across subpopulations (e.g., children under five, rural/urban). In lowtransmission settings, the focus is on assessing the coverage of diagnostics and treatment for malaria, in
addition to assessing the intervention coverage among the populations at risk for malaria. It is important to
conduct process and outcome evaluations to better inform impact evaluations.
An impact evaluation assesses whether the program had an effect on malaria transmission and malariaattributable morbidity and mortality, and whether it achieved its goals. Specifically, an impact evaluation aims
to assess the changes in impact measures that can be attributed to a particular package of interventions
implemented by the NMP. Impact evaluations must be tailored to the country context, and contextual factors
must be accounted for because they can confound the association between the program and its potential
impact. In this document we refer to impact evaluations as evaluations that assess the plausible contribution
of program interventions to malaria health outcomes and the changes in malaria health outcomes.
In high-transmission settings, all-cause child mortality is the primary recommended impact indicator. In
moderate- and low-transmission settings, malaria case incidence is the primary recommended indicator.
Secondary indicators for moderate- and low-transmission settings include malaria test positivity rate,
proportion of malaria admissions, malaria mortality, number of annual malaria outbreaks, parasite prevalence,
and seroprevalence. The larger framework document offers a complete list of monitoring and evaluation
indicators for malaria across high-, moderate-, and low-transmission settings, along with an indicator
reference guide in Annex 2. Impact evaluations should be prospectively planned and include process and
outcome evaluations. These evaluations should be conducted toward the end of the NMSP cycle and include
data from the previous NMSP implementation to fully understand the plausible attribution of impact to the
NMP.
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3.

EVALUATION DESIGN

The evaluation design is influenced by the priority questions of the NMP and other stakeholders,
transmission settings of the country, data sources available, data quality, interventions applied, and strategies
used to introduce or scale up these interventions. Evaluation designs most suited to moderate- and lowtransmission settings are quasi-experimental designs, which use non-randomized exogenous variation in the
exposure of interest to estimate effect sizes. Compared to observational studies, the rigorous design and
analytical methods allow quasi-experimental studies to better account for threats to internal validity.
Interrupted time series (ITS) analyses, a type of quasi-experimental design, have been shown to be particularly
strong [2, 3]. The use of counterfactuals, which describe the outcome in the absence of the program being
evaluated, are important for establishing the impact of the program. Experimental methods, such as
randomized controlled trials, estimate the counterfactual from the control group. Quasi-experimental and
observational studies use various methods and assumptions to estimate the counterfactual.
The transmission strata of a country should be considered in the impact evaluation design. This may involve
conducting the analysis within each stratum to understand the stratum-specific program impact. Alternatively,
it may be appropriate to use different impact evaluation analyses within each stratum because the
interventions applied and data available may differ between strata. Local-level stratification from intervention
deployment should not be considered in the impact evaluation design. Other considerations include high- and
low-risk populations, statistical power, and scale of NMP activities and programs. Countries without an
existing stratification (but known to have heterogeneous transmission) may use an interim approach, which
uses baseline impact indicator values (e.g., confirmed malaria incidence) to define levels for a subgroup or
stratified analysis.
Data availability and quality are important considerations for determining the evaluation design and
interpreting results. In settings where an evaluation is being prospectively planned, the preferred evaluation
design can inform the types of data collected. Some analytical approaches require data to be collected over the
evaluation period (e.g., ITS), and others can use cross-sectional survey data (e.g., difference-in-differences). In
addition, indicator definitions or reporting methods may change over time, and any such changes should be
considered in the evaluation design. This is particularly relevant if routine surveillance data are used. Data
quality is important to consider because use of poor-quality data can result in misleading or incorrect
evaluation findings. Data do not need to be perfect; “adequate quality” data may be sufficient, and some
issues with data quality can be accounted for in the analysis. Hypothetical scenarios addressing some of these
common challenges are presented in the full framework document.
The interventions and NMP strategy for scaling up these interventions should also be considered in the
evaluation design, because each has its own challenges and potential design solutions. Examples include a
phased approach to scale up an intervention, policy changes that rapidly affect which interventions are rolled
out, or situations in which the intervention or program was implemented everywhere and there are no clearly
defined “control” areas. In designing the impact evaluation analysis approach and identifying data sources,
including multiple data sources, running multiple analyses, and using a range of techniques to address gaps
and biases in the data can improve the plausibility of findings from quasi-experimental evaluation approaches
[4]. This is often described as triangulation.
The evaluation scenario diagram (Figure 2) presents illustrative examples of evaluation questions and shows
that the combination of transmission setting and intervention mix drive decisions of which type of evaluation
to implement. The scenario diagram specifies that in low-, moderate-, and heterogeneous-transmission
settings, there is a need to ensure that intervention coverage and maturity have reached a level sufficient to
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trigger a decline in malaria incidence (impact indicator); only then an impact evaluation may be implemented.
If intervention coverage and maturity are below optimum, the focus should be on process evaluation.
Figure 2. Evaluation scenario diagram
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4.

GATHERING EVIDENCE

Gathering evidence for evaluation entails defining evaluation indicators, identifying relevant data sources,
gathering data sets, assessing data quality, and analyzing, triangulating, and interpreting the data. Key data
sources used for intervention coverage, impact measures, and contextual factors are routine health
information systems (RHIS), community health information systems (CHIS), surveys, health and
demographic surveillance systems (HDSS) or sentinel sites, verbal autopsy, civil registration and vital statistics
systems (CRVS), and entomological surveillance. Each data source has its own strengths and limitations that
should be considered when the data gathered are interpreted. Taking into account these key data sources,
strengths, limitations, and relevant stratifications, the recommended impact indicators for moderate- to lowtransmission settings are shown in Table 1.
Table 1. Recommended impact indicators for moderate- and low-transmission settings
Indicator
Malaria case incidence: number
and rate per 1,000 people per year*
Malaria test positivity rate*
Proportion of admissions for malaria
Malaria mortality: number and rate
per 100,000 people per year
Proportion of inpatient deaths due
to malaria
All-cause child mortality (number of
child deaths per 1,000 live births)
Annual number of malaria
epidemics
Parasite prevalence*
Seroprevalence

Transmission setting
Moderate
Low
X
X

Data sources
RHIS, CHIS, HDSS/sentinel sites

X
X
X

X
X
X

RHIS, CHIS, HDSS/sentinel sites
RHIS, HDSS/sentinel sites
RHIS, HDSS/sentinel sites, CRVS

X

X

RHIS, HDSS/sentinel sites

X

X

Population-based household survey (DHS,
MICS), census data, CRVS, HDSS/sentinel
sites
RHIS, program data

X

X

X

X

Population-based household survey (DHS,
MIS, MICS)
Population-based household survey

*Disaggregated by vector species, if possible
DHS=Demographic and Health Survey, MICS=Multiple Indicator Cluster Survey, MIS=Malaria Indicator Survey

Contextual factors that may confound the association between interventions and impact indicators should be
addressed in the evaluation design and analysis to assess the extent to which these factors may affect coverage
and impact, and to increase the validity of the evaluation [5].
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5.

DATA ANALYSIS, SYNTHESIS, AND INTERPRETATION

The choice of analytic method should be determined by a combination of the evaluation questions, the
intervention implementation approach used in the area under evaluation (e.g., phased introduction), data
availability, and data quality. Evaluation methodologies relevant to impact evaluation in moderate- and lowtransmission settings are ITS, dose-response, constructed controls (matching or discontinuity designs,
instrumental variables), and stepped-wedge. These are not necessarily specific to low- and moderatetransmission settings only, but they demonstrate the breadth of analyses that is possible with the types of data
likely to be available in these settings. Analytic techniques relevant to impact evaluation in low-transmission
settings include difference-in-differences, instrumental variables, and matching to construct controls (exact,
group, and propensity score matching). In addition to quantitative data, impact evaluations also require
qualitative data, such as a narrative description of the program over the evaluation period, timeline of key
activities, policy changes, or other contextual factors. In selecting a design and analytic approach, it is
important to consider the internal and external validity of each method. Examples of a range of evaluation
designs and analytic approaches are included in the full framework document, with further discussion of the
advantages and limitations of each methodology.
Impact evaluations focus on examining the relationship between the NMP outcomes (e.g., coverage of
interventions) and the desired impact of the program. Without process evaluation findings, why the program
has or has not achieved its impact can be unclear. Process evaluations provide this critical information on
why and how a program worked, and therefore are valuable in providing the necessary context to elucidate
the relationships between intervention implementation and achieved outcomes and impact. In an impact
evaluation of a national program, synthesizing the findings from the process evaluation and linking them to
the impact evaluation becomes even more important because the evaluation examines the impact of a
package of interventions, rather than the impact of just a specific intervention. Findings from a process
evaluation may help determine whether limited observed impact was because of an issue in the program’s
theory of change or issues with program implementation.
Where impact evaluation analysis has been stratified according to differential risk areas, risk populations, or
different intervention packages, compiling these individual findings into a descriptive overall narrative at the
national level is often valuable. This national-level narrative may be particularly relevant to advocate
continued support to and funding of the malaria program, both from national and international sources.
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6.

IMPLEMENTING THE EVALUATION FRAMEWORK

The implementation of the evaluation framework involves seven interrelated steps: (1) engaging stakeholders;
(2) describing the malaria program; (3) determining the evaluation objectives, questions, and design; (4)
gathering evidence; (5) analyzing the data; (6) disseminating and using the evaluation findings; and (7)
improving and strengthening the NMP. Prospective planning of evaluations is encouraged to allow for greater
stakeholder involvement and buy-in for evaluation, promote timely implementation, and ensure appropriate
data collection. This framework is applicable for all organizations that may lead a process or impact
evaluation.
A realistic timeline for carrying out the evaluation should be developed at the onset of the evaluation, to set
expectations for when each stage of the evaluation will be completed and when the results will be available.
On average, an impact evaluation will take 14 months to complete. To ensure that the results are relevant and
useful for informing adjustments to the NMP, the evaluation should be carried out in a timely manner and
ideally toward the end of the NMSP cycle.
An important part in planning for an evaluation is determining the required human resources, skills, and
evaluation costs. The members of the evaluation team should be people with a solid understanding of malaria
epidemiology and of the malaria program in the country, strong quantitative and qualitative research and
analytic skills, knowledge of data quality dimensions and how to assess data quality, and skills in data
visualization and writing evaluation findings. A detailed evaluation budget should be prepared before the
evaluation is implemented. The budget should cover costs for human resources, stakeholder meetings, data
collection and access to existing data as appropriate, writing, translation, printing, and dissemination.
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7.

CONCLUSIONS

This aide memoire summarizes the full framework document. The full document highlights the iterative
process of evidence-based decision making by NMPs informed by evaluation, emphasizes the integral nature
of process evaluation to impact evaluation, discusses other considerations for design such as data sources and
quality, addresses ways to mitigate bias in design and analysis, and outlines timing considerations for each type
of evaluation (process, outcome, and impact). This framework fills a gap for countries with low and
heterogeneous malaria transmission, providing comprehensive recommendations for evaluating the impact of
their NMPs as they progress.
The complete framework document is available at https://www.measureevaluation.org/resources/
publications/tr-19-334/.
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