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Executive summary

Introduction

The goal of the President’s Malaria Initiative (PMI) is to reduce malaria-associated mortality by 50% in a group of African countries with a high malaria burden. To determine if this goal has been achieved, an evaluation method is needed. As weak vital registration systems in countries targeted by the PMI do not produce valid estimates of malaria mortality, other options must be considered. This document describes these other options, including their costs, advantages, and disadvantages, and makes recommendations on how the PMI should evaluate its impact. Methods for monitoring the PMI’s progress on an ongoing basis are mentioned briefly. The concepts and recommendations in this document are also applicable to the evaluation of other malaria initiatives that are part of the Roll Back Malaria partnership.

Specifying some assumptions about the evaluation


First, it is assumed that the direct measurement of malaria mortality is not possible, and therefore, a conceptual bridge is needed to link the “unmeasurable” goal of reducing malaria mortality (directly measured) to measurable indicators. Second, mortality reduction will be measured relative to the mortality level of a “baseline” (pre-PMI) time period. Third, the evaluation will take a “pooled multi-country” approach in which the focus will be to evaluate mortality reductions in the combined populations of all PMI-funded countries, as opposed completely separate evaluations in each country. It is recognized, however, that data will be collected from all PMI-funded countries and that country-specific results will always be presented alongside the pooled results. Fourth, non-malarious areas of PMI-funded countries should be excluded from the evaluation whenever possible. Fifth, as other malaria initiatives might be operating in PMI-funded countries, no specific attempt will be made to evaluate the separate contributions of each initiative in the same country.

Description of the evaluation options


Eight evaluation options are presented in detail, including advantages, disadvantages, and estimated cost. The options can be used singly or in combination. Most options use the same basic approach. First, an indicator of malaria mortality is measured over a period of time. Second, data are collected concurrently on factors that could influence malaria mortality, including malaria-program factors (e.g., coverage of interventions to control malaria) and non-malaria-program factors (e.g., rainfall). Much of this information can be collected from representative household surveys, but some information could come from other sources. Third, trends in the coverage of interventions are analyzed to confirm that coverage has increased to a high level. Finally, trends in the indicator of malaria mortality are interpreted taking into account changes in the prevalence of non-malaria-program factors, as these could confound the relationship between malaria mortality and the coverage of interventions that a malaria control program has implemented over time. A key limitation of all options is that they have relatively weak designs for proving causality. The use of multiple options may mitigate the weakness of a single option. Also, to complement indicators of malaria mortality, it is useful to follow trends in anemia prevalence, which is a measure of malaria morbidity and in the causal pathway between programmatic activities and reductions in malaria mortality.

The following are the eight evaluations options.

1. In representative populations, measure trends in all-cause child mortality, coverage of malaria control interventions, and other factors that might influence child mortality.

2. In demographic surveillance systems (DSSs), measure trends in malaria-specific mortality, coverage of malaria control interventions, and other factors that might influence malaria mortality.
3. Use results on malaria-specific mortality and all-cause mortality (ACM) from DSSs to interpret trends in ACM from population-based surveys, controlling for coverage of malaria control interventions, and other factors that might influence malaria mortality. 

4. In representative populations, measure trends in malaria-specific mortality (by adding verbal autopsies to population-based surveys), coverage of malaria control interventions, and other factors that might influence malaria mortality.

5. Use results on malaria-specific mortality and ACM from DSSs to interpret trends in ACM from population-based surveys, controlling for coverage of malaria control interventions, and other factors that might influence malaria mortality; also, measure trends in malaria mortality with verbal autopsies added to population-based surveys. 

6. In community-based sentinel sites, measure trends in malaria-specific mortality, ACM, coverage of malaria control interventions, and other factors that might influence malaria mortality.

7. Estimate malaria mortality trends from a mathematical model based on coverage of malaria control interventions and other factors that might influence malaria mortality. 

8. Measure trends in malaria-specific mortality by analyzing data from a country’s health information system or data abstracted from hospital records, coverage of malaria control interventions, and other factors that might influence malaria mortality.

Dissemination of results

A dissemination plan should be developed that includes: 1) publishing the evaluation plan; 2) communicating results in a timely fashion to countries and other partners; 3) coordinating with other malaria initiatives; 4) creating a website with data from surveys and other evaluation activities; and 4) publishing results in scientific articles. A philosophy of complete transparency should be adopted.
Discussion and recommendations


There is no simple, valid way to evaluate the impact of malaria control efforts in countries with a high malaria burden in Africa. All options described in this document have important shortcomings. As malaria initiatives have similar donors and are likely to work in the same countries, it would be efficient and desirable for all initiatives to use the same evaluation plan. This approach agrees with the “Three Ones” principle (one country-level monitoring and evaluation system).


Two issues complicate the development of simple recommendations: the degree to which evaluations will be coordinated among countries has not yet been decided, and different countries have different constraints with regards to funding and which types of surveys can be conducted at a particular time. To address these complications, an algorithm was developed to help choose among the evaluation options. In addition to the algorithm, a detailed generic country-specific evaluation plan is presented. 

The plan assumes a multi-country evaluation, mortality surveys with verbal autopsy, the availability of a DSS-based model, and no system of sentinel sites (option 6). Given these assumptions and the algorithm, it is recommended that PMI-funded countries use evaluation option 5 (plus complementary estimates provided by options 1 and 2). The primary benefits of option 5 are that it produces results that are nationally representative, the impact indicator is malaria-attributed mortality, and it uses multiple data sources such that each data source makes up for the limitations in other data sources. The plan also has three elements that are not, strictly speaking, necessary for the final evaluation of impact on mortality, but which serve other important needs: 1) intervention coverage surveys every 1–2 years, 2) operations research projects, and 3) capacity-building activities related to conducting surveys. 

The analysis in this document permits several other practical recommendations to be made. First, a dedicated evaluation team is needed. Second, the PMI should re-consider the programmatic targets of 85% coverage for malaria control interventions. Third, in the future, quantitative goals of large-scale public health initiatives should be stated in measurable terms that are appropriate for the health issue to be addressed. Finally, operations research should be conducted to fill knowledge gaps that exist for the evaluation methods; and as new knowledge becomes available, the evaluation plan should be adjusted accordingly.

The analysis in this document has several limitations. First, numerous assumptions are required, many of which are not supported by high-quality data. Second, cost estimates might be inaccurate. Third, the measurement of changes smaller than the desired 50% mortality reduction is not discussed. Fourth, little has been said about malaria risk mapping, although better maps are needed. Fifth, new interventions are not mentioned, such as intermittent preventive treatment for infants. Sixth, certain important monitoring issues are not addressed, such as antimalarial resistance, insecticide resistance, and adverse drug reactions. Finally, other methods for measuring malaria burden, such as measuring the prevalence of the hemoglobin S gene, are not mentioned because too little is known about their practical application to evaluating programs.
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