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Preface

Concerted effortth malaria contrdlaveled to a significamfecreasi the disease burden globally and
specificallyn subSaharan Africa (SSE&puntriesgherehave scaled up proven malaria interventions, such as
insecticiddreated nets (ITNs), indoor residual spraying (IRS), diagnostic testing, prompt and effective
treatmat of malaria cases, and intermittent preventive treatment in pregnanci §edpysurveillance,
monitoring, and evaluaticBME) systenis needetb measure progress and achievement to inform future
efforts and investmeniBhiscompendiunis designed forational malariarpgram(NMP) personnelvho

need to learn SME skills quickly and apply them immediately to their work. It is also intended to be a valuable
resource foimplementing partners working on malaria projects, studentsna&Mg aourse in an MPH
program, and scientigtéerested in malaria SMEelevant documents and guidance materials are referred to
throughout the document. Readers are encougitigextio read through the compendiunit&entirety or
reference specifihaptersas needed.

Chapter 1 introduces the concepts of malaria SME. Chaptersl@okral tBe global burden of malaaiad
global efforts to control malaridna@pter 4discusses thele of data for decision maki@papters 5 through

8 describthedevelopment of aBME plaranda  p lcaanpodentsframeworks, indicators, and data
sources. Chapter 9 discusses malaria survildaosracept particularly important as malaria transmission
decreases and NMPs need to track each case closely. Chapteib®8 Bey methods used for evaluating
NMPsand providegeferences to key indicators, data sources, and practical eKéiayples11 discusses
thenuts and bolts of data quality, data management, and data@hapteis12 focuses on what is needed
to present, interpret, and use data correctly. Finally, Chaptselthical concerns to think about in
malaria SME.
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Glossary of Key Terms

T Definition

All-cause child mortality
rate

Probability of dying from any cause between the first and fifth birthday per
1,000 children who survived to age 12 months

Cerebral malaria

Severe P. falciparum malaria with impaired consciousness (Glasgow coma
scale <11, Blantyre coma scale <3) persisting for more than one hour after

a seizure (World Health Organization [WHO] , 2016)
Confidentiality 0The obligations of those who reenrvacy v e
interests of those to whom the data r
Confirmed malaria case Suspected malaria case in which malaria parasites have been found in a
patientds blood by microscopy or a ra

Contextual factors

Nonmalaria progra ms and other factors, such as rainfall, socioeconomic
status, and policy changes that could confound the association between
scale -up of the intervention and its potential health impact or could
modify the effect of the intervention, and thus affect the co nclusion

Direct malaria mortality

Deaths in which malaria was the underlying cause

eHealth The use of information and communication technologies for health ( WHO,
n.d.)

Endemic malaria Ongoing malaria with a measurable incidence of cases and mosquito -
borne transmission in an area over a succession of years ( WHO, 2012)*.

Al s o Kk n ostable nsakaria.o 6

Epidemic malaria

Occasional malaria outbreaks in normally malaria
particularly severe malaria season in a normally low
as ounstable malaria.o

-free regions; a
-risk area. Also known

Evaluation

Periodic assessment of whether objectives are being achieved, often
requiring special surveys or studies (Gertler, etal.,, 2011)

Health facility -based
malaria morbidity
indicators

Indicators of morbidity ba sed on data from surveillance and routine
information systems, such as health facility registries or health

management information systems (e.g., malaria outpatient visits or cases,
hospital inpatient admissions, and outpatient visits and hospitalizations for
severe anemia in young children in high -endemic settings)

Health informatics

Defined by the U.S. National
study of the design, development, adoption, and application of
information technology -based innovations in healthcare services delivery,
management , an d(Hegaltheare miomngtion and Management

Systems Society, n.d.)

Library

Implementation

The initiation of a program in a defined area over a specified time period
with the intention to accomplish stated objectives

Indirect malaria mortality

Deaths in which malaria was a contributing cause, and the death was
categorized as a non malaria death . Examples are deaths from the
combined effects of malaria  -associated anemia and pneu monia, in
which the cause was categorized as pneumonia; deaths linked to low
birthweight caused by malaria in the mother during pregnancy; deaths
resulting from consequences of clinical management, such as HIV

exposure from a blood transfusion for malaria  -related anemia or sequelae
of a malaria infection, such as epilepsy caused by cerebral malaria)

(Snow, et al., 2003) *.
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Term

International Classification
of Diseases

‘ Definition
The global health information standard for mortality and morbidity
statistics, increasingly use d in clinical care and research to define diseases

and study disease patterns, and to manage health care, monitor
outcomes, and allocate resources

Malaria intervention

Intervention to reduce malaria  -related morbidity and mortality (e.g.,
insecticide -treated bed net s, indoor residual spraying, intermittent
preventive treatment during pregnancy, case management)

Malaria parasite
prevalence

Proportion of children ages 6 to 59 months with malaria parasite infection
(Roll Back Malaria, 2009) *

Malaria -related mortality

Deaths in which malaria was the underlying cause or a contributing cause;
the sum of direct and indirect malaria mortality (Rowe, et al., 2007) *

Malaria transmission

Spread of malaria by completion of a full transmission cycle
(person B mosquito B person)

Malaria transmission
intensity

Measured as entomological inoculation rate: the number of infectious
mosquito bites a person is exposed to in a certa in time period, typically a
year

mHealth Use of mobile wireless technologies for public health (World Health
Organization, n.d.)

Monitoring Ongoing tracking of progress toward an objective, often using routinely
collected data

Parasitemia Presence of parasites in the blood; number of parasites per volume of

blood

Personally identifiable
information

Data relating to an individual who can be identified directly or indirectly
by the data or by linking the data to other information reasonably
available (United Nations Development Group, 2017)

Plausibility argument

An assumption that mortality reductions can be attributed to programs if
improvements are found along the causal pathway between intervention
scale -up and mortality trends (Habicht,
etal., 2017 )*

et al., 1999; Morgenstern, 1982 ; Ye,

Population -level malaria
morbidity indicators

Indicators on malaria morbidity collected through population -based

surveys (e.g., malaria parasite prevalence, anemia)

Privacy

O0ANn i ndi vi ducantrdtke acquigtibnt uses,mr disclosures of his or
her identifiable health datadé (Cohn
the person wants to keep private.

Security

ni
fr

admi
dat a

oOPhysical, technological, or
protect identifiable health
(Gejibo, 2015)

o w

Sensitive data

All personal data relating to religious, philosophical, political, and trade
union opinions and activities, as well as to sex life or race, health, socia
measures, legal proceedings, and penal or administrative sanctions
(African Union, 2014)

Surveillance

Continuous, systematic collection, analysis, and interpretation of disease
specific data and their use in planning, implementing and evaluating

public health practices

Note: Surveillance can be done at different levels of the healthcare
system (e.g., health facilities, the community), with different detection
systems (e.g., case -based, active, passive) and sampling strategies (e.g.,
sentinel sites, surveys) (WHO, 2016).

Under -five mortality

Probability of dying before the fifth birthday per 1,000 live births
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Term ‘ Definition ‘

Verbal autopsy A method for determining cause of death in which a knowledgeable

person in the household where a deceased person lived is asked about
signs and symptoms of the terminal illness, usually one to six months after
the death (Garenne & Fontaine, 1990; Anker, et al., 1999; Soleman, et al.,
2006). To attribute causes of deaths, interviews are analyzed by an

algorithm or clinicians who dec  ide on causes by maj ority vote (Rowe, et
al., 2007) .*

*Source: Unless otherwise noted, definitions are adapted from the following:

Mortality Task Force , Monitoring and Evaluation Reference Group , Roll Back Malaria Partnership . (2014). Guidance for
evaluating the impact of national malaria control programs in highly endemic countries. Chapel Hill, NC , USA MEASURE
Evaluation, University of North Carolina.  Retrieved from https://www.measureevaluation.org/resources/publications/ms -
15-100
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Chapter 1. Introduction to Surveillance, Monitoring,

and Evaluation for National Malaria Programs

This chaptediscussethe need foBMEto compare effort outcomas performance targetscovers the
concepts of SME; defines frequently used terms; delineates the diffierengasveillance, monitoring,
and evaluation; and shows how SME can be applied in various programs.

1.1 Background

In 2018 World Health Organization (WHO) estimateswed that e ar | y hal f of t he wor |l
at risk of malarjavith 87 countries and territoriegporting 219 million malaria cases in ZDi&burden is

the highesin SSA countrigwith 92percenbf malaria cases and@3cenbf malaria deathglobally,

reportedrom 43 of the 455SAcountriesSSA countries have shown progregsiden 2@and 207, the

malaria incidence ratethese countries decreasenin 278 to 21%nd the malarianortality ratelecreased

from more tharv0 percento 40percen{WHO, 2018).

To acceleratprogress toward global targets, WHO developed the Global Technical Strategy for Malaria
201®2030(GTS) which provides endemic countries with a technical framework and goals for reaching
malaria control and eliminati/HO, 20156). Chapter 3 provides more detail on this strategy.

1.2 Surveillance, Monitoring, and Evaluation : What Is It?

Surveillance, monitoring, and evaluation are not
interchangeable terms. Each has a different meani
andansvers a different question.
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Monitoring answershesequestios: What are we
doind?Were activitiegmplemergdas initially
planne@ It is the process of measuring progress
towardprogranmor project objectives through trackin
activities conducted, resources used, and outputs
generated. e focus is otracking changes fimogram
performancever time as shown ifigure 1
Monitoring is an ongoing process throughout a
program or projeclkt helgstrack variations in the
implementation from site to site and pravide
suggestions on ways to ma&eded course corrections or nibkeprogranor projectmore efficiento
keepit on track to meet objectives

Figure 1. Example of monitoring

Monitoring: What are we doing?

.-F"'-.-'-.-.-.-.-._._._.—
.—-"'"".“_
/
i
Program/project indicator
(e.g., # of ITNs distributed)
Program/project Time Program/project
start end

Evaluation assessthe effectiveness of program
projectactivities on specific indicatdtsanswerghese
guestios: What have we accomplis@¥dere the
expected results aclad¥ Evaluatiosystematically
thoroughlyand objectivelsneasures results and
impactof programs on the behavior or health of a
populationin other words, evaluatican determine
what changed over the period of program
implementation, assess whethempiftogram plausibly
contributed to those changes, atitibute changes in impact measurements directly to pantjraiies
and their adequacy and dedtigure 2 shows alfustrativeexample o& project focused on ITN
distributionusing ITN ownership as an indicator. In this examdexpected that ITN ownershipwd
increase from the start of the progtarthe engthereforea comparison of the prend posevaluation
results would stw the expected improvemefigure 3 provides a summary and comparison between
monitoring and evaluation.
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Evaluation uses epidemiological and social research methods and often requires specific study designs, which
are covered in more detail in Chapter 10

Figure 2. Example of evaluation
Evaluation: What have we accomplished?
With program

Program/project —
indicator: ITN
ownership

Program/project ————» Time —— > Program/project
start end

Hgure 3. Summary and comparison of monitoring and evaluation

We monitor activity and evaluate results

Monitoring
Monitors inputs, processes, and outputs to determine
whether a program/project is working as planned
“Did we implement the activities as inifially planned?”
Results Results
Evaluation

Systematic, thorough, and objective measurement of results and
impact of programs on the behavior or health of a population
"Did we achieve the expected resultsg”

.
>

Survelllanceis the systematic and continuous process of collecting, aggregating, analyzing, interpreting,
disseminatin@nd using dat&ffectivesurveiince can improve information, which can be used for action.
Surveillance answéngs questionWhat are we following or tracking? Events related to health problems
such asnorbidity, mortalitygnddrug resistancare tracked using surveillaf@eapter 9 discusses malaria
surveillance in more detail.

1.3 SMEin National Malaria Programs
SMEof malaria control interventions has the following three objectives:

1 Toincrease the effectiveness of malaria control iergksion based on program data and
evaluation

1 To guideNMP decision making adlocation andse ofresources that are funded by national
stakeholders, such as ministries of health and global funding partners
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9 To attain national and global goals to control and eliminate malaria

Both NMPsand projects require SM&nh NMP contains all projects designe@ramote malaria control
and eliminatiol\MPsare often coordinated by a ministerial department and have defined goals and
operational processes to achibuse goals

Malaria projects vary from programs in that they corsaiset of specifitargetaandactivities that

contribute to the overall objectives of the program. Projects cover a target population and include well
defined activities, with human, material, and financial resources. Projects also differ from programs because
they have start andnd date, while programs are onggiigure 4)

Figure 4. Program versus project

Program
IProjeCT 1 :
. Project 2 .
| ‘1 Project 4 .
Project 3 ' :
}Prolec’r 5
Time g

Programand projectomponentginputs, processes axctivities, outputs, outcomes, and imgaures)

are key concepts in SMiad each componeinfluences policiemnputs, processes or activities, and outputs
are measured through monitoring apttogect orprogram level. Outcomes and impact are analyzed through
an evaluation at the population level.

Figure 5. Main components of NMPs

Example from a malaria program

Project/program level Population level
/7 Vd N\
— — — —>
Resources: Activities: Services: Intermediate: Long-term:
Staff, drugs, Trainings, events, ACTs dispensed, Coverage of Morbidity,
LLINs, RDTS, dispensing drugs,  LLINs and supplies interventions mortality
supplies, distribution of distributed, staff
equipment supplies frained

LLIN=long -lasting insecticide -treated net, RDT=rapid diagnostic test, ACT=artemisinin -based combination therapy
The followingaredefintions of each ahese five main components and exanopkeachin NMPs

Inputs: Resources used to makeghgect omprogram function, such as funding, staff, and malieals
artemisinirbased combination therapi&€T9, ITNs, rapid diagnostic tesRTs), and laboratory
supplies
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Processes and activitiedmplementation of aieities and interventions, sucldesributing TNs,
providinghealth talks in communitiendconductingvorkshops and training programs

Outputs: Services delivergarough implementation of activities and interventions, such as the oumber
ACTs and TNs distributedthe number of health talks providaddthe number o$taff trained

Outcomes:Changes that occur as a result of the outputs, most often thaagwanges in knowledge,

attitudes or beliefs, behavj@nsd practices. For example, oute®measured in malaria programs may
includechange in the proportion of children under five sleeping under ITNs, change in the proportion of
caregivers who know the cause of malaria, and change in the proportion of fever cases tested with RDTs at
health failities.

Impact: Measurethe effect oprogram activitiedleasuring impact implismeasure of causdfitgid the
activity or interventiocaughe change? Can the chaogetcome) observed héributet the activity or
interventionThanges imalaria mortality and morbidiise measures of impact.

SME is a continuous procésoughouthe life cycle dad program (Figui®. The procesbegins when the
programestablishesbjectivesBased orits objectivesthe program adopts a séindicatorgo monitor,

establishes data collection procedures and a data collection schedule, sets reporting deadlines, and provides
for quality assurance measures.

Understanding ho&E fits into a project lifeycle is important to a successful iamog-irst, an

assessment sholld doneao determinghe nature of the probletinat the program intends to address

Srategic plannintpendefineghe primary objectivesatihe programmeedgo address the problem.

Strategic planning informs the desigstrategiesnterventionsandapproachew achievehe objectives.
Monitoring at various intervalstermines whethactivities are being implemented as they were designed,
how much implementation varies from site toaighow the progma can beome more efficienEinally,
evaluatiors used t@how whether the strategy is working to make a difference in the outcome of interest.
This is a continuous cycle as information is collected through monitoring and evaluation to inform the next
assessment, strategic planning, and design.
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Figure 6. M&E in the life cycle of an NMP

@ Assessment
» Define nature of the (health) problem
=@ Strategic planning
* Define primary cbjectives to address the
problem
Design
s Define strategy, interventions, and
approaches to achieve the priorities
~© Monitoring
s Are activities implemented as designed?

* Is program efficiency and effectiveness
increased?

® Evaluation
* |s the strategy workinge

¢ |s the intervention making a difference?

Program
effectiveness
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As (hapter 1 stated, SSA countaesount fo©2 percenbf malaria cases and 93 peroéntalaria

deathé the largest malaria burden in the w@dHO, 20183l This chapter summarizes malaria
epidemiology in SSA and describes the malaria transmissitredyatden of malaria on the people and
economies of SSA countries, and the challizwgeb assessing the malaria burden.

2.1 Background

Malaria is a potentially fatal blood disease caused by a parasite transmitted to human/Awshblethe
mosqlto. Anophelgambiag the main vector transmitting malaria3# Malaria is caused Blasmodium
parasiteswvhichare spread to people through the bites of infected feanwibelesosquitoes, called
omalaria vectoisFiveparasite specieancause malaria in humans, vwlof these specid. falciparum
andP. vivaypose the greatest threat

To effectively prevent, control, and eliminate madiviRs needinformationabout themalaria vectors

present in their countsdand the parasites they camSSA, these are most typidahigphelesosquitoes

andP. falciparuwector controlsthe primary methotb prevent and reduce malaria transmission. Two

forms of vector control asdfective(1)ITNs and longastingmsecticiddéreated nets (LLIN®nd(2) IRS.

To effectively implement these vector control stratBidi3s need some basic informatmmmalaria

vectors such as preferred breeding grounds, length of incubation, and optimum temperature and humidity
during the mosquito life cycle. Microscopy and some RDTs can determine the species of fihB.parasite
falciparuor P. vivax that the vector is transmitting.

2.2 Malaria Epidemiology

After anAnophele®squito bites a person and infects the human bloodstream with the malaria parasite, the
parasite invades the liver cells and multiplies. The parasites then spread out of the liver and into the
bloodstream, where they infect red blood cells, causingrsgrspth as fever, chills, fatigue tlaad

muscle and joint pain that are characteristic of malaria.

Different species dfnophelessquitoes differ in their capacity to transmit malaria, depending on their
biology and behavior. Mosquitoes inAhephet gambgreup are the most efficient malaria vectors in the
world, and theyre found only in Africa. In fact, the higher incidence of malaria insingeared to other
parts of the worlds due mainlto the efficiency of these mosquitoes in trétiamthe parates.

Malaria control and prevention depend on a working knowledge of the conditions favorable to mosquito
breeding and the method of parasite transmission. The following paragraphs summarize the malaria
transmission cycle and the ecolbfactors that affect this cycle.
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Malaria Transmission Cycle

The malaria transmission cycle begins withrtbehelesosquito life cycle, which has four stagesg(l)
(2) larva, (3) pupaand (4) adult (Figure The duration from egg to adult var@ensiderably among
species and is strongly influenced by ambient temperature. Mosquitoes can deggtppofeatult in as
little adfive daysbut usuallyt takes 10to 14 days in tropical conditions.

Figure 7. Malaria transmission cycle

Habitat/Environment/Human

~ R

Blood meal

\_Vector Recipient /

P Mosquito cycle \

In mosquito Adult
/% \ <«— Temperature / \
Rainfall Pupoe = N Eggs
\ J Humidity
In humcm
Larvae

Source: Yé, 2008

Eggs: An ault female laybetweeB0and200 eggat a time in a water sourEggs are laid singlyrectly

on unpollutedvater andthe ggs are not resistant to dryiBggshatch within twdo threedays, although
hatchingcantakelonger incooler climates\nophel&svae have been foundrieshwateor saltwater

marshes, mangrove swamps, rice fields, grassy ditches, the edges of streams and rivers, and small, temporary
rain poolsincluding ruts in roads. An often overlooked water source is discarded debris, such as metal cans
and old tiresl{nited State€enters for Disease Control and Prevention [CDC], 2012; Okogun, et al., 2005;
BehrensNeave, & Jone2015).

Larvae:Larvae come to the water surface frequeniseathe and dive below the surface only when they
are disturbed. They feed on algae, bacteria, and other microorganisms.

Pupae Thepupalstage of the lifeycle lasts a few dédnefore the adult mosquito erges

Adult: Adult mosquitoes usually mate within a few days after emerging from the pupal stage. Males live for
about a weeland females live for one to tweeks oeven up to a month, depending on climatic
conditionsAfter obtaining a full blood metie female resa few day® digest the blood meahdthe

eggs develop. This process depends @mthientemperaturgoutit usually takes two threedays in

tropical conditionslhe femalénophelessquitcobtainghe Plasmodiyparasite from the blood cells of an
infected humaduring blood meal3hen the parasite reproduces inside the mosquito. When an infected
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mosquib bites another humaib pumpsthe parasite ia the human blogdeginning the transmission cycle
(CDC, 2018)

In humans, the parasites grow and muyltigdyin liver cells and then in rgldodcellsthroughasexual

multiplicationAs additionabroods of parasites grow inside the redaradidestroy them, daughter

parasiteare released andntinue theycle by invading other rbibodcells These blooestage parasites
causemalarisymptomsSomebload-stage parasites picked up by a fefmaiphelewsquito during a

blood meal start another, different cycle of growth in the mogdtétalOto 18 dayg, the parasites ane

the host mosquitods salivary whéndhe tasquitonakberanexte t r ans
blood mealthus starting another cycle of malaria infettronghsexual multiplicatiqg€DC, 2018)

Ecological Factors Affecting Malaria Transmission

A variety of ecological factors affect the malaria transmission cycle, including climate and population
migration.

The main climate factors that affect malaria transmissighmake Africa, especially SSA, thedoaatti
the highest malaria burden in the Wodde temperature, rainfall, and humidity.

Temperature

Temperature affects the evolution of the partiwte,r equency of a mosquitods bl
survival, and larval development. The parasite bmkesl@ days to complete its development in the gut of

the host mosquito, depending on the ambient temperature. The optimal temperature for parasite

development is between 20 and 30 degrees Celsius. The time needed for development decreases to less than
10days as the temperature increases. Higher temperatures also increase the number of blood meals the
mosquito takes and the number of eggs laid, increasing the number of mosquitoes in an area.

Through its effect on temperature, altitude influences tlileutiish and transmission of malaria indirectly.
As altitude increases, temperatures decrease; highlands are cooler and lawalaneis &igure 8 provides
models showing the relationship between temperature and the vector.
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Figure 8. Models showing the relationship between temperature and vector
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Rainfall

Anophelemsquitoes breed in water, but different  Figure 9. Example of the relationship
species prefer different types of water bodies or between rainfall data and clinical malaria in
water collectionénophelesosquitoes that transmit Burkina Faso

malaria do not breed in fearhelling, polluted water ;o

Freshwater rain collections are an inapbttireeding 907

880t

ground, whether they are clear or muddy. S 70t

g 601

Places with lower rainfall, and even drought area £ 501

canalso foster mosquito breedsitpsand “g 407

consequenhalaria transmission becaisayed 5 207

. . . . 201

rainfall or naaincreatepooling. Malaria vectors ;g |
breal mainly in stagnant water collections, rarely
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rivers and streams. )
Source: Yé, et al., 2007

Relative Humidity
The amount of moisture in the alisoaffects the activity and survival of malaria pacasiieng
mosquit@s. Adult Anophele®squitoes neadore than 60 percent humidity to survive and liwasit least

8 to 10 days to be able to transmit malBnierefore,glative humidity plag significant role in the
mosquitdife span angopulatiorsize
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Combined Effec ts of Climatic Factors

As temperatures go up and rainfall creates standing water sources, mosquito breeding conditions improve and
the rate of malaria transmission incre@ieegperatures betweenth@0degrees Celsiugth arelative

humidityof 60 per@antor more provide an ideal climate for mosquito sumesxalarvae development, and

the evolution of the parasite inside the mosduitealth information syste(id1S)that includes systematic

monitoring of temperature and rainfall with monthly malaria cases provides the information needed by

malaria programs to take action and improve malaria control efforts.

Human Factors Affecting Malaria Transmission

In addition toclimate conditionseverahuman populatiodrivenfactors can affect the pattern of malaria
transmission and its severstych abiological differences in human hgstgulatiormigration, and
economic activities

Human Host Biological Differences

Differences in human hosts affect malaria transmission and the severity of the disease. People are either
immune omonmmune to malaria. People with immunity often have a better chance of tolerating the effects

of malaria and surviving the disease thare@ith no immunity. Immunity to malaria develops slowly after
several infections. In highly endemic areas, children under five are the most at risk because they have not yet
developed immunity to malaria infection. Pregnant women are also partindeahyle/th malaria during

pregnancy because malaria can cause anemia and negatively impact intrauterine growth.

In areas of constahigh transmissiénendemic are@Asmmunity develops rapidly, andnypeople
including childremrmay benfected with th@arasitevithout showing outwaymptomsThese
asymptomatic infections contribute to transmissidaffectthe overall health statusdontributing to
anemiar a weakeneability to fight off other infectionln epidemigorone areas, all age groaies
susceptible.

Some genetic red blood cell charactenstitsct againstometypes of malaridhe sickle cell trgirovides

some protectioagainsP. falciparumalariahistorically theeading cause ofalariadeath in AfricaAs a

result of thesickle cell traimuch of the populatidn Africa andvith African ancestriyas better immunity

to P. falciparumalariahanother population groupB.vivaxinfections are not found as much in SSA, due to
negative Duffy antigens, which are resistdhtuivaxpund in the majority of the African population.

Finally, individuals with a gluc@sghosphatelehydrogenase deficiehaye been found to be preotied

against malaria. Genetic factors continue to be studied, and research findings will likely play a larger role in
future malaria elimination efforts (CDC, 2012).

Population Migration

Seasonal migration of laborers fromiisk areas to malagademi@reas generally occurs during planting

and harvesting, when malaria transmission is at its peak. Seasonal migrantisk@rebsMack acquired

immunity against malaria and may have less knowledge of malaria transmission and where to seek effective
treatment. Risk of malaria may be exacerbated by poor living conditions and inadequate healthcare. Migrants
often live in temporary living conditions without adequate vector control and lack adequate healthcare,
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making it more difficult to get timely treaty Migrant workers who return to their-lisk or malaridree
villages often take the parasites with them, and, if conditions are right for vector breeding, local transmission
can be established.

Large population displacements resulting from war htichpanrest or natural causes, such as drought,
famine, flooding, and earthquakes, can result in similar changes in malaria transmission. A population
displaced from a lotransmission setting to a high one is at increased risk for infection. Cpaversely
displaced population from high malaria areas can carry the parasite into areas that have been low risk for
malaria, and sometimes even introduce new parasite species.

Travelers fs’m nonmalaria areas to malar@demic areas contribute to imported maatases upon return

from the malaria area. Contributing factors to imported malaria in travelers include inconsistent preventative
treatment guidelines from health professionatsmalaria areaspnadherence or improper use of
chemoprophylaxis, andsperceptions of immunity by travelers.

Economic Activities

Economic activitiesffect the pattern of malaria transmisaimmhits severity. Increasing areas in SSA are

being mined to extract raw materials, which changes the landscape and createsagewmsaguito

breeding areas. Nearby populations are then more vulnerable to malaria. Although some mining companies
have created smaflale programs to provide malaria interventions to their mining staff, their families, and

the local populations, illegahing activities leave individual sisdle miners unprotected and vulnerable

to malaria.

Agriculture practices can also change malaria transmission. Irrigation systems provide new mosquito breeding
areas. Pesticides oused for farming introduce nopstoes that are resistant to insecticides used in ITNs
and IRS, reducing the effectiveness of key malaria control interventions.

Finally, urbanization affects malaria transmission in a positive way, reporting decreased rates of malaria
transmission due tower vector densitiess SSA becomes more urban, with rti@ehalf of the

population living in urban settings today, decreases in malaria incidence are expected (Hay, et al., 2005; Snow,
2014).

2.3 The Malaria Burden in Africa

WHO and other large ddal organizations track and report on the global malariafbundepidity and

mortality, economic costs, and social impacts. The ability to measure the global malaria burden in
standardized specific metrics is limited by the number of nidt® izt proside data and the quality of the

data available. Morbidity and mortality statistics are further complicated by thenstendardized

indicators and the lack of national vital statistics registration systems. Even the ability to monitor outcomes in
naional health systems and evaluate the available data varies greatly by country.

Morbidity and Mortality

In 2018, the WHQWorld Malaria Repog t i mat ed t hat near | iy3.2bitidnf of t he
peoplé isat risk of being infected with malafibe largest malaria burden is in SSA. Of the estimated
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219million global malaria cases in 2017, 200 million (90%) occurredGo8fAes in SSwith the
highest malaria burden Brgrkina Faso, Camerodine Democratic Republic of the Con@RC) Ghana,
Mali, Mozambique, Niger, Nigeria, Ugandataidnited Republic of Tanzania (WHO, 2§18

Among the 435,000 global malaria deaths in 2017, 93 percent occurred in SSA. Although the malaria
mortality rateni SSA has decreased significantly, from more than 70 deaths per 100,000 population at risk in
2010 to 44.1 deaths per 100,000 population in 201
rate of 11.7 in 2017. More than half of all malaatasieome from six SSA countries (NigeRe,

Burkina Fasdhe United Republic of Tanzania, Sierra Leone, and Niger) and India. (WHfD, 2018

Socioeconomic Burden

Countries with the highest malaria rates araratsagthe pooresfThe Voices for a Mala-Free Future

organization estimates that the economic impact of malaria in Africa alone costs $12 billion every year. This
figure factors in costs béalthcareabsenteeisfrom the daily activities of productive living and income
generationdays losh education, decreased productiaitg loss of investment and tourisfalaria

restricts economic development, which is compounded overthiengoor get poorércompared to

countries that do not suffer suppressed development. Immediate costs abmaldram lost work time,
economic losses associated with infant and child masbidiityprtality, and the costs of treatment and
prevention, which are typically estimated to be h
(Voices for MalariaFree Future, n.dMalariaaffectshousehold povertyy causingbsenteeism from the

daily activities of productive living and income generation. Malaria alse mawenhildren from

attending scho@ind thusdiminislestheir capacity to rezdi their full potential.

2.4 Challengesin Measuring the M alaria Burden

Climate suitability, malaria transmission intensity, population density, exposure to interventions and treatment
practices, variable definitions of epidemic and endemic, and pimblefingng the magnitude of the effect

and the population at risk are all factors that make assessing théumadarin SSA complex.

Longefrange outcomes, such as impaired brain and neurological functions, malarial anemia, severe
respiratory complications that lower national productivity, lost education opportunities, and compounded
economic losses caused by poverty, make assessments of the malaria burden even more complex.

Government policies and resources determine the stafdheenationallS, and the quality of the data
collected and reported by the natiéfi§lvaries. The resulting analyses are only as good as the data
provided, and comparisons among SSA countries are valid only if they compare like indicators. Until
stardardization of nationBllS and the indicators used is possible and the institution of vital statistics
registration is universal, assessment results are no better than intuitive estimates. More information about
indicators and their appropriate data ssarecovered in Chapters 7 and 8. Chapter 11 disdass

quality.
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Snow(2014 wrote about the difficulty in accurately assessing the global malaria burden:

In the absence of reliable civil and health registration systems acromsce taig & pherahsiditibe there

are two things we can measure: whether someone has died (Millennium Development Goal 4) and whether
infected with the malaria parasite (not included in any development goals). The fornagragnabatipasses the co
risks posed by infection with malaria parasites; the latter is the etiological risk factor for premature mortality.
measurable with an acceptable degree of certainty. Yet it remains impossible to providg destigge figure of th
or clinical events resulting from P. falciparum infection; or more importantly, how many of these events have

since the launch of unprecedented overseas development assistance since 2000.
2.5 Summary

Many factors affect malaria mdiyi and outcomekocation and season, host immune status, age, and
pregnancy status. Variations in symptom severityndrs®vere malaria fevers to severe anemia, high fever,
and respiratory complications that require hospitalization, cahesfférareseeking behavior and thus

delay early treatment.

Understanding malaria epidemiology and how the malaria transmission cycle works in SSA is essential to
informing malaria control strategies to control and eliminate malaria. Malaria is Btasgaddy
parasitesspread to people through the bites of infected fémajehele®squites. Thetwo most
threateningpecieareP. falciparuandP. vivaxP. falciparisithe most prevalent in SSA and causes the most
deaths due to malaria.

Ecological fetors affect the malaria transmission cycle, including climate (temperature, rainfall, relative
humidity) and population migration. Biological factors can also affect malaria transmission and the severity of
the disease. In 2017, 90 percent (200 milfiomlaria cases and 93 percent (435,000) of malaria deaths
occurred in SSA. This burden severely effects country and individual economic costs and social impacts.

Measuring the malaria burden is complicated and challenging. The information systemus ithglace
to measure the malaria burden are essential to guide national malaria control and elimination strategies.
Robust systems that are well documented and regularly updated will be key to informing decision making.
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Chapter 3. Global Efforts to Control Malaria

This chapter summarizes the history of malaria control; presents global strategies, goals, and targets; describes
current malaria intervention strategies; and discusses changing contexts and flexible responses.

3.1 History of Malaria Control

Populations worldwide have created strategies to protect themselves from malaria for more than 4,000 years.
The origin of the word omalariadé is from the I1tal
thought thatmalaria was caused by polluted air. After the discoverpafabigand its link to mosquie

in the 188G, scientific studies of malaria became possible, which led to new discoveries in malaria control
(Cox, 2010).

The Early Efforts

Malaria eraditian has been a global interest since the 1950s and an international goal for the past 20 years.
In 1952, malaria was eliminated in the United States, largely through te insedaifcide calldithlore
diphenyitrichloroethane (DDT). Based on thecessful use tiiat chemical, WHO established the Global

Malaria Eradication Progrdm1955, relying solely on interrupting transmission through vector control to
eliminate malaria in targeted regions and countries. That program, howeverS&demiether highly

endemic countries, and it relied heavily on D2mner & de Savigr8008University of California San
Franciscp201). The WHO malaria elimination program cast aside other strategies, such as antimalarial drug
interventions, malaria rasgh, community participation, and surveillance. The program failed when vectors
developed DDT resistance and the epidemic resurged, and it was discontinued in 1969 as a result of
recognition of the cKagemaGomalbilsas dloneg201d)n ment al har m

No globalmalaria control programere undertaken in the 1970s and 1980s, although some countries
continued implementing their own malaria control stratdgiesa Gonzalesilva& Alonsqg 2011). The

need for research into effectivdaria control and treatment became increasingly critical as morbidity and
mortality increased. The filiste drug treatment, chloroquine, had been highly successful, but it also lost
effectiveness when the parasite developed resistance to it.

Global Coop eration Begins

In the 1990s, new antimalarial drug therapies and ITNs offered hope for global malaria control. The global
community reunified in 1998 with the establishment of the Roll Back Malaria Partnership (RBM), led by
WHO, UNICEF, the United Natiori3evelopment ProgramnlidNDP), and the World Bank, with an

ambitious goal to reduce malaria incidence and mortality by half by 2010. RBM was quickly followed by
several global actions, such ad/tiieed NationsUN) launch of the Miéinnium Development Gigaluring

the Abuja Declaration in 2000, which targeted a halt and reversal of malaria incidence by 2015. In 2002, the
establishment of the Global Fund to Fight AIDS, Tuberculosis and {&lzb& Fundprioritized funding

to reduce the global burdem foese three infectious diseases. These global bodies collectively united the
global community with shared goals and objectives and provided funding to be used toward their
achievement. The result has been the largest decrease in the global malaribistorglen decrease of 48
percent since 2000/HO, 2015k

Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs 17



New interventions and policies were developed and rolled out between 2000 and 2015. In 2001, ACT became
the recommended firBhe malaria treatment. In 2005, the World Health Assembly aaltqoiget of

80percent worldwide coverage of ITNs and ACTs by 2010. Additional funding came thyeagh 10
programs established in 2005, such as the U.S. Pr
Booster Program. In 2008, the first Gldalaria Action Plan (GMAP) 2@2815 outlined global and

regional strategies for shtmtm malaria reductions, with the eventual goal of eradicating malaria (RBM
Partnership, 2008niversity of California San Francisfil ).

In 2015, the UN launchedhaw strategy, the Sustainable Development Goals (SDGs), which established
17goals to end poverty, protect the planet, and ensure prosperity for all by 2030. Goal 3 addresses global
malaria burden reduction. Two global malaria initiatives were relaigedvith the SDGs 2038)30:

(1)the WHOGTSand (2) the RBM Partnership for Action and Investméfieat Malaria 2048030

(AIM).

The Results Today

Since 2000, there has been encouraging progress i
malaria elimination, but this seemed to have platea
in 2016, and the fragile gains made during the previ
two decades are now threatenedkbigtangehuman
migration, and global@®mmicsThe Anopheles gambi
mosquitoes that transmit malaria in Africa are beco
widely resistand the insecticide used bad nes.
Successful effortsay have a doubdeiged sword:ith
the lowered exposure to the malarial parasite, teens
adults may be losing the partial immunity previously
acquired from multiple occurrences of malaria
infection As control efforts result in significant case
reductions, funding partners are shifting priorities an
relying on country governments to susteretforts
made, yet globally funded programs are not sustain
without clear transition strategies. Compared to the
required yearly health expenditure needed to achieve

GTS goals of6.5 billion, total annual funding so far has simply not been enough.
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3.2 Current Global Strategies, Goals, and Targets

As the goals of control, elimination, and eradication have proven elusive, reality has shown that one solution
will not work alone; indeed, the incremental goals must incorporate various simultaneous multilateral
approaches. What has been proven is #e #fforts will continue to need massive funding and

cooperative strategies. The following subsections outline the current global strategies.

Sustainable Development Goals, 2016 62030

In 2016, the WHO GTS set new goals that recognize the need fortslitytaamal RBM AIM raised its
support to more than $2.7 billion per year, which still falls short of the estimated $6.5 billion required to
protect the 3.2 billion people living at risk of malaria in 91 countries.

With increased knowledge about changaigria epidemiology, improved diagnostics to detect emerging

hot spots, and more widespread efforts to control and treat infections also came the realization that
significantly more support is needed to provide new research and tools. Additionalaresalsceseded

to improve surveillance to detect developing insecticide resistance and emerging new species of vectors,
expand training for healthcare workers, conduct awareness campaigns, strengthen healthcare information
systems and monitoring, andugathe strategic distribution of commodities.

Also emerging from the SDGs is an acknowledgment of the need for flexibility to set realistic goals and
surveillance guidelines according to the malaria burden disirilomgoset of guidelines does notlfit a
countrief while also still setting policies for strict monitoring and repé&tirgmsive collaboration
continuesaamong scientists and global malaria stakeholders and across international borders.

In parallel to the revised global strategic plandseffdoeing madée establish nationlS and provide
training for healthcare workers &P staff in the collection and reporting of quality data. These advances
are needed to guide informed decisions on control efforts, focusethevheesl is mostitical
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WHO GTS

Adopted in May 2015 by the World Health Assembly, the WHO GTS is a
technical framework for malagiademic countries to guide and support
regional and national programs as they work toward malaria control and
eliminationThe four GTSdrgets aras follows{1)to reduce malaria case

{250 World Health
LY Organization

GLOBAL TECHNICAL

inci I i STRATEGY FOR
incidence by at least 90 percent by 2030,r&juce malaria mortality rates b A .

at least 90 percent by 2030tq&liminate malaria in at least 35 countries by
2030, and (4d prevent a resurgencenoélaria irall countries that are malarig
free.

The three main pillars for this stratéiijystratedn Figure 10areas follows:
(1) ensure universal access to malaria preveatidgnosis, and treatment;
(2)accelerate efforts toward elimination dansand attainment of malaria
free status; and (3) transform malaria surveillance into a core intervention. To do this, the strategy stresses
innovation and research on implementation methods for vector control, diagnostic testing and treatment,
malariavaccinesandsurveillancéor elimination. Strengthening the enabling envirorthvenigh political
commitment and sustained funding streéamlso essential to achieving the GTS targets. The strategy
suggests increased international and domestic funding, improved health systems for robust health sector
responses, strengthened capacity in the health workforce, ensured sustainabilityespoakes,

improved government stewardship and 4roster collaboration on malaria programs, strengthened
multisectoral collaboration, encouragement of private sector participation, and promotion of community and
nongovernmentarganizatiomngagement

Figure 10. Framework for the WHO GTS

Pillar 1 Pillar 2 Pillar 3
Ensure universal Acceleratfe efforfs  1rqnsform malaria
access to malaria  towards elimination srraillanee
_prever'_lflon, of malaria and into a core
diagnosis, and attainment of e el
treatment malaria-free status

Source: WHO, 2017 (p. 13)

20 Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs



Roll Back Malaria Partnership AIM
TheRBM PartnershigAIM is a guide that builds on the success of the GMA

ACTION AND
20082015 and links the malaria agenda to the global SDGs and the GTS Lluhé‘ﬁfEEETTm%ﬂgﬂ.
document summarizes achievements made between 2000 and 2015 and 2016-2030

For a Malaria-Free World

provides an outlook for progress from 2016 to 2030, emphdsézitegd for 8
continuingnvestments malaria control, mobilizing resources, strengthening
collaboration between sectors and countries, keeping people at the cente )
response, strengthening the enabling environment, promoting innovation,
ensuringrogress and accountability by monitoring results and seeking
partnerships.

The WHO GTS and the RBM AIM were developed to be complementary,
shared goals to reduce the global malaria burden, and to contribute to
achievement of the SDGs. They alscesh@ommon timeline, 2@2630 (RBM Partnership, 2015).

High Burden to High Impact: A Targeted Malaria R  esponse

In 2018 WHO and RBM released the High Burden to High Impact approach to accelerate slowed progress
in malaria control efforis 10 SSA countri¢Burkina Faso, Camero®RC, Ghana, Mali, Mozambique,

Niger, Nigeria, Ugandandthe United Republic of Tanzan&)d India. This countigd approach

comprise$our key elementpolitical will to reduce malaria deaths; strategimition to drive impact;

improved guidance, poligiard strategies; and a coordinated national malaria reSpoosssful

implementation of this approach is expected to achieve GTS(iafiger, 2018.

3.3 Current Malaria Intervention Strategies

The nost effective malaria strategies to date have encompassed three focal area interventions: (1) vector
control, (2) chemoprevention, and (3) case management. In 2015, the GTS added malaria surveillance as the
newest intervention.

Vector Control

Vector contrbis still thefirst line of malaria suppresgiopreventing mosquigs from acquiring parasites or
passing on an infecti®rand it remainsne of the most effective control methods worldwide. ITNs are the
most popular strategy in vector control becausarhéyghly effective ieducingnalaria morbidity and

mortality andreaffordable at the country level. ITNs began initially as commercial commaodities sold
individually, but countries soon adopted them and used antenéfdllCaxesits and routine héh

services for distribution to protect pregnant women and children. The development ofdtthbls

demand foastronger product that camaintain effective levels of insecticide for at least three years. LLINs
are relatively accessible and less @xpehan other control methods; however, they have a life expectancy

of three to five years, and funding must be planned for their replacement. WHO recommends full household
ITN coverage with one net for every two people in endemic areas. Many S&4 bauvatadopted free

mass ITN distribution campaigns as strategies to increase ITN access for all people, not just vulnerable
groups. In SSA, the proportion of households with at least one ITN has increased, from 47 percent in 2010
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to 72 percent in 2017gWwever, only 40 percent of households have sufficient ITNisHousehold
members (WHO, 2018d

Another effective vector control strategy is IRS, which involves spraying residential walls and roofs with
longacting insecticides. This older controtexsjsawas used during tAibal Malaria Eradication Program

in the 1950s and 1960s in Asia, Europe, the Americas, and Southern Africa, but not in the rest of Africa. This
intervention was controversial because it used DDT, which is harmful to humarngeaamdahe

environmentand has been banned in numerous regions. New insecticides have since been developed and
used for IRS, buRSis expensive, so it is used in targeted areas and alongside other control interventions.
New species of vectors argiseanto IRS insecticidesidnew insecticides are costly, which has ked to

decrease ithe proportion of the aisk population protected by IRS from 5 percent gfab&010 to 3

percent in 2017 arid.1 percent i8SA ir2010 tdb.4 percent i8017 (WHO, 2018 Innovative Vector

Control Consortium, n).

Chemoprevention

Chemoprevention uses drugs to suppress and prevent infections in humans and has been an effective
technique in malaria control. IPTp and seasonal malaria ahamtipn (SMC) are the most effective
chemoprevention strategies.

IPTp uses sulfadoxipgrimethamine (SP) to reduce maternal malaria infections, maternal and fetal anemia,
placental parasitemia, low birth weight, and neonatal mortality. IPTp pokdiesehadopted in 2érican

countries. Recommended in moderate to high malaria transmission areas, IPTp is adtiN§lgisits

during the second and third trimesters. Since 2012, WHO recommends that a woman receive at least three
doses during eaphegnancy; however, the number of doses is tied to how early a wonfedGdaks

2017, 22 percent of eligible pregnant women in 33 countries with sufficient data received three or more doses
of IPTp, up fom 6 percent in 2010 (VZH 2018l As more counigs promote early antenatal visits, the

number of women receiving three or more doses will increase.

SMC is a prophylaxis treatment, first recommended by WHO in 2012, to protect childdef agetss

from malaria during the rainy season in highlgredasalaria transmission settings, such as the Sahel
subregion. As of 2017, 12 African countries had adopted SMC policies: Burkina Faso, Cameroon, Chad,
Gambia, Ghana, Guinea, Guinea Bissau, Mali, Niger, Nigeria, Seh€ggh.a8P plus amodiaquime
administered to children monthly at the start of the transmission season up to a maximum of four doses
during the rainy season. SMC obijectives are to reduce the incidence of clinical malaria cases by 80 percent anc
avoid malariaaused childhood deaths.GSM a challenging intervention that requires mobilizing resources
monthly to remote areas during the rainy season. INARZ{reated an estimated 1&iflion children

eligible for SMC; however, an additional 13.6 million children could have &ied frenethe intervention

if more funding was available. To date, SMC has shown promise in specific countries, but estimates vary
significatly across countries (WHO, 201L8d

Case Management

Case management is being used effectively in healthcége &mdlitommunity health programs to decrease
transmission and improve health outcomes. The strategy implements protocols to assess, diagnose, and treat
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infections. WHO recommends testing protocols for suspected malarandabesgequire testing bafe
treatment for every suspected malaria case, using either microscopy or RDT. In SSA, malaria diagnostic
testing has increased, from 35 percent of suspected malaria cases te€t2dlia @070 percent of cases
tested in 2082017in the public sectdiWVHO, 2018y In the private sector, testing has also increased, from
41 percent in 2082012 to 6ercent in 2082017 (WHO, 2018dThe ease and accessibility of RDTS,
originally intended for use in remote areas where good quality microscopy tsalmitemtributed to
increased testing rates.

By 2014, 81 countries had adopted ACT as thinf@rsteatment recommended for diagnosed positive,
uncomplicate®. falciparumalaria. Confirmed cases in teamsmission areas can also add a singlesew d

of primaquine. Confirmed case®oVivaxalaria in areas without chloroguiggistanP. vivashould be
treated with ACT or chloroquine. Injectable artesunate is recommended for 24 hours in cases of severe
malaria, followed by ACT.

Malaria Survei llance

The most recent strategy in the suite of malaria interventions, released as Pillar 3 in the 2015 WHO GTS, is
malaria surveillance. The goal of this intervention is to detect all malaria infections, investigate each case of
infection, and ensure thesich detected case is treated promptly to prevent secondary infections (WHO,
2015a). In early 2018, WHO releasetMtiaria Surveillance, Monitoring, and Evaluation: A Reference Manual,
providing global guidance on strengthening malaria surveillare Bysbuntries. Countries are designing
manageable ways to put this strategy into operation, and implementation varies according to the transmission
zone. Malaria surveillance in high and moderate transmission areas is done at the populatiamdevel to ens
access to healthcare. Malaria surveillance in low transmission areas investigates individual cases to gain an
understanding of the risk factors and eliminate the foci of transmission. Chapter 9 goes into a deeper
discussion of malaria surveillance.

Interventions Under Development

Other interventionteategies are emerging, amue are under development or in the pilot stages in a few
countries. These strategies irclmdss drug administratiomas screening and treatmental screening

and teatmenttherapatic efficacy surveillan@ensitivpolymerase chain reacttesting, vaccindayvicide

at breeding sitesew insecticideandnew approaches to outdoor biting mosquitdass drug

administratiomnd other approaches, suchassscreening and treatmemidfocal screening and

treatmentare receiving increased interest among experts as ways to detect trends and take early preventive
action to halt transmission.

Several malaria vaccines are currently under development forpameadsist malaria. An effective vaccine
would be an additional tool to be added to the suite of existingr¥¢bi@mended preventative, diagnostic,

and treatment interventions. After showing partial protection agais$aktiparuparasite in childreand

infants in seven SSA countries during Phase 3 trials from 2009 to 2014, the RTS, S/AS01 (RTS,S) vaccine
was recommended by WHO for pilot introduction in Ghana, KangaJalawi in 2019 (WHO, 2018b
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3.4 Changing Contexts, Hexible Responses

Numeroudactors contribute to the spread, control, prevention, and treatment of malaria. With global
ecological shifts, population migration, and new technologies, malaria transmission and control contexts
continue to evolve. For example, as discussed in Chaershecies of host mosgestare

demonstrating insecticide resistance and environmental tolerance, but vectors and parasites are localized, so
one control strategy will not work in all locations

Effective monitoring on carefully defined indicatoriglding large quantities of information that can be
transmitted rapidly, thus increasing the scientific knowledge base of epidemiology. These increased
capabilities also mean that additional training is necessary to provide a workforce skilldectiatgta col
processing, evaluation, and storage.

The rapidly changing context of malaria requires flexible responses to effectively prevent, control, and
eliminate the disease. The global malaria control community offers the following elements as critical to efforts
to controllingmalaria.

Adapt to changng contexts. Increase¢he quality of data lealth management information system (HMIS)
andmake the HMI%vailake to a broader spectrum of usAdapt survey and research téaidetter data
collectionlmprove and intensify health facility surteygmther and relgéiynely informationDevelop
monitoring tools based on advanced diagnostic procezineekmalaridransmissiorimprove longterm

data to help define malaria transmission risk gelsnonitoring results activate rapicesponse to
reducdransmission riskincrease regional and local datanusentrol and elimination operatioRsfine
epidemic trendetectiorand plan rapid responses. Fanusapacity building and trainigguip national
malaria control stakeholdavith the tools, methods, and technical skills needed to assess Pregaess.
countries to report on their progress towar&e goals and targets

Increase global interventionsMeet funding challergesuch as meeting the required yearly health
expenditure needed to achieve GTS goalsTahdeplacements as they relifehexpectarnes. Recognize
the vulnerabilities elayednfections amterventionssuch aSMCfor children undefive, prevent
acquired immunity.

Balance a decrease in the matia burden with sustained global partner supporMaintain the decrease
in malaria burdemut alsonaintain funding from global dosamtil the last case of malaria is recorded.
Conduct malaria surveillance and plan responstisctmontrol effortshat recognize cost increaaes
prevalencedecreases

Push forward on malaria elimination by strengthening programs and seeking supporteEngage
private and public donorsdaontinuedunding effortso reach malaria eliminatidfove from
donorfundedsupport to countrpwned programs and responsibility. Vihatesitionroadmapso guide
shiftingadministration, resources, and responsitifitiEngterm sustainability

24 Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs



3.5 Summary

The history of malaria control has shaped todayds
malaria community has created the current strategies, goals, and targets to achieve malaria control and
elimination. Trusted interventions aradeised to implement malaria control strategies, such as vector

control, chemoprevention, case management, and malaria surveillance. New intenchraiwascines,

are under development and will likely be added to the suite of existing effeetimgdntein the near

future.

Substantiakductionsn the malaridburdenin SSAoverthe lastdecaddaveprovensuccessfuiindthey
mustbe sustaineavith carefullyorchestratedffortsto controlthe transmissiortyeatmentandpreventiorof
infecions.

Transmission:Insecticideandenvironmentaheasurewill continueto reducevectorreservoirsand
increasedcientificobservatiomndmonitoringwill be neededo detectnewvectorspecieandinsecticide
resistancd heuseof newtechnobgy,suchasusingmodelingof geographimformationsystem(GIS)data
andenvironmentathangeto predictlikelyareasvith epidemiconditionscanprovideinformationon
preventivestepdo takebeforeinfectionsspread.

Treatment: Healthsystenperformane will playa majorrolein maintainingprogresskffective timely
treatmentvith antimalariadrugscanhelppreventfurthertransmissioandlesserhefar-reaching
socioeconomieffectsof lostemploymenproductivityandeducationabpportunitiesHedth system
performancés hamperedbecausenany patients with malaria do not seek care, especially if they are
asymptomatic, and too often healthcare providers do not or cannot comply with treatment guidelines.
Patients do not necessarily receive thecttmeatment and prevention regimens. Even if the correct
regimen is administered, some patients do not adhere to instrartiaribers receive counterfeit or
substandard medications. Awareness campaigns and strict monitoring of resource disttieigion ca
alleviate these problems, but they are costly.

Prevention:Essential components in prevention programs are lgarsfuitoringfor emerging trends in

infections and evaluating the healthcare system basaddamdized case management indicators f

treatment seeking, provider compliapatentadherence, and quality of medicafidmnitoring can be

extended with malaria surveillance; however, developing surveillance guidelines for both high and low malaria
burden areas is costly and politichiéyged. Extensive collaboration and coopemtoeeded among

experts and stakeholders to develop and carry out these guidelines.
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Chapter 4. The Role of Data in Decision Making

Global strategies promote malagiearcthatproduces knowledge and evidence, but results must be
introduced and adapted in a format that is accessible and understandable to decision makers to bridge the
transfer of knowledge. Raw data are collected and transformed into useful information ecisifons d

This information provides valuable input that decision makers use to understand problems and determine
possible solutions. This chapter clarifies the differences between data and information, describes what
decision making is, explains the ingmae of including stakeholders, defines data demand and use in malaria
control, and shares different waysdPsuse decision making to improve health outcomes.

4.1 Data vs. Information

Data are like a raw material and can exist in any form. Tteeysaaed figur@spieces of information but

not information itself. Sometimes data can be usable in their raw form, but often they need to be processed
to be useful. Data must be properly compiled according to current methods and practices and must meet the
needs of users. Examples of data include number of health facilities, number of malaria cases, number of
mosquito nets available in a household, and number of pregnant women who received three doses of IPTp
during their last pregnancy.

When data are prased, interpreted, organized, structured, or presented in a certain way to be meaningful,
they become information. Information is valuable knowledge that is used to better understand problems.

Good information provides context for data and answersgeestsru ch as owho, 6 oOoOwhat , ¢
owheno (Bellinger, Castro, & Mills, 2004). I n the
form of indicators, which are then processed, organized, and interpreted as information, which is then used

by decision makers to make decisions and resolve problems. In the example shown in Figure 11, health data
are collected on annual deaths for children under five. The pieces of data are then compiled and interpreted

to provide information, such as the rality rate for children under five. By looking at this information over

a period of time, users can determine whether the mortality rate has changed. Is the mortality rate increasing,
remaining the same, or decreasing? Looking at how the informati@mged oler time can prompt

decision makers to find out what is happening and implement processes to improve the situation.

Figure 11. Health data become s information

¢ Number of all cause The mortality rate for Mortality rate in
deaths annually children under five: children under five
in children under five ¢ |ncreased has increased since
* Mid-year number * Remained the %Ol;gcquse....
of children under five i
e Decreased e as aresult of....
since 2010 * and does not
allow for....
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4.2 What Is Decision Making?

Evidencebased decision makingNMPsrelies on the availability of higiality, timely, and relevant data

that have been analyzed to generate capiesific information. StakeholderblMPshave specific data
needs, and malaria data that are callgutecessed, and analyzed should provide information to inform and
address those needs.

Decision making is the process of choosing among
various alternatives using information for a given
objective. It must involve all stakeholders affected
the decision and involved in implememtagiod must
be based on proven data or information from the d
The procesmvolves these stef§$) identifying and
involving appropriate stakeholders to ascertain their

information needs; (2) usstgndardized quality data collection, compilatiomnatygsis techniques; and (3)
knowing decisiortarnatives andnderstanding the
options All threeelements are equally imporiamhaking
evidencéased decisiorBy riangulating these three
elementsdecision makers are able to make decisions tl /
lead to better health outcomes (Figure 12).

Figure 12. Context of decision making

Data

For example, in 2006, WHO released the first guideline

the treatment of malaria, which recommended that
countries use ACTs instead of monotherapies forliinent
malaria treatment. Since then, two mormeslibf the
WHO guidelines (2010 and 2015) have been updated

new evidence generated from worldwide data collectio | S*“J‘:g‘:i';"ﬁ I Decisions
quality assessments of the evidence, and systematicre |~ makers

This evidence informed the updated guidelines and res \ \

in all countrige withP. falciparuapdating their malaria |
treatment policies from monotherapies to AGT2015 Decision taken

in ideal situation

(WHO, 2015).

Involving Stakeholders in Decision M aking

Stakeholders, or decision makers, have different information needs and should be involved in
decisiormaking processes to identify information needs and gaps. All stakeholders are interested in the
effectiveness of interventions and programs, but different kinds of stakeholders may focus on different
elements of those interventions and programn&xampleNMP program managers and implementing

partners are concerned with the efficacy, quality, and coverage of their interventions. Policymakers may have
a narrower focus on how the policy implications of an intervention or protocol can be adijustedet
effectiveness, quality, sustainability, and cost efficiency. By engaging all stakeholders, information can be
produced that meets their needs and informs action.

28 Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs



Stakeholders fdtMPsaredecision makewho areresponsible for acting at any llegirem global leaders to
parents of a sick childecision makers need answers to these questions:

Community membersask: Is thiNMP working for me and my family? What will this program do to help
my household?

Community leaders and local government offials ask: Does thiSMP deliver effective services? Does it
provide necessary services equally to the people in the community? Is it improving conditions?

Program managers, implementation partners, and partner agenciask: Is thidNMP effective? Is this
program providing quality activities that are improving conditions? Is this program cost efficient?

National and global policymakersa s k : Does this program foll ow the n
control? Is this program sustainable? Is this pregstrefficient and effective? Is this program improving
health outcomes in the population?

MostNMPshave a long list of stakeholders, as sio®igure 13. An early task in planning and
implementingn NMPis to identify the stakeholders and their néadphasiss often not placed on quality
datacollectionand reportingyut discovering who needs the information and why can guide the process and
yield higheqguality data.

Figure 13. Malaria program stakeholders and their information needs

Effectiveness of program or intervention, quality of
services provided

Beneficiaries

Community leaders, local Effectiveness of program or intervention; quality,

government officials equity, and coverage of services provided; who are
the clients

Program managers, Effectiveness of program or intervention; who are the

implementation partners clients; quality, equity, and coverage of services
provided

Policymakers Quality and equity of services, cost-efficiency and

effectiveness of program or intervention, information
relevant for correcting and improving policy

Partner agencies Effectiveness of program or intervention, policy
implications, sustainability of program,
cost-efficiency and effectiveness

Data producers All of the above
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4.3 Data Demand and Use in Malaria Control

Evidencebasediecision making is the outcome of data demand anguseesghat uses proven data in

the context of an objectit@reach decisionsiake changes, or take specific actions to improve outcomes

Data demandisthe value a decision maker places on data, regardless of whether the data are actually used to
make a choic@ata useiswhere and how stakeholders use the information generated from data to make
decisions.

Data demand.To identify the source of the demand

for data, all program stakeholders should be identifi

and consulted to discover their needsformation

and how they plan to use it. For example, the need

couldbeto informmanagerial or policy directives

increaser decreasmsource allocatisyor strengtherstaff capabilities

Data use.Data are numberand without context the
numbers are not useful in guiding acmalysis is a
calculation to organize the data to show results, an
evaluation puts the results into a meaningful context
with objectives. Ravath are not evidendaut they are
useful todata usereho determine the value of the
information and how they will useébta can be used
to inform decisions ian NMPthrough the following:

Strengtheningrograms and improving result
Informing policies and plans

Raising additional resources

Ensuring accountability and reporting
Improving the quality of services provided
Contributing to global lessons learned

= =4 =4 =4 4 4

Data demand and uisa cyclical processafkeholderaseednformation tohelp each decisionsyake

changes, or take other specific actions to improve out&wteslata collection and analysis fulfill this need

and deliver information to decisiprakers in the format and tifneme needed, and the value of the

information for decision making encourages further use to improve health systems. Figure 14 illustrates the
cycle from demand to use, with decision makibgdded throughout the cycle. The cycle requires

continued coordination, collaboration, and capacity building among stakeholders.
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Figure 14. Data demand and use process

Improved

Collection health
systems

Demand

C G
Paciry gunoW

Source: MEASURE Evaluation

4.4 Decision Making for NMPs

As NMPswork toward improvingealth outcomes and achieving their program targets, decision making
becomes important for strategic planning, policymaking, program management, and resource allocation.

Strategic Planning and Policymaking

Malaria SME systems yield large quantitiesaofAdtr analysis and evaluation, those data help guide
deliberate, thoughtfdecision®n when, where, and how to implement malaria control activities to achieve
NMP targets. Dateeflect program effectiveness prmfjress towaneheetingstrategic goalSME data can

also provide information about the adequamysolurceandsummarizéealthcare usage and treatment
statistics.

At the global level, SME data and national surveys quantify the global malaria burden, providing data on
nationalmortality rates, maternal mortality rates, and children under five mortadityoatesther data

These data are used at different levels. Governments andrigagyernmental organizatioase these

statistics to build strategic policies and dinadirfg. Governments use these statistics to Nikéfet

activities and budget resources. District and local area governments use data to plan activities and evaluate
their effectiveness. Funding partners use data to evaluate the effectiveness oftfesitsinWdsen

decision makers have access to quality data and have confidence in those data, they are more likely to use the
data to inform strategic planning and policymaking.

Program Management and Resource Allocation

Evidencebased decision making edso be used as @gram managemeobl, such as for scheduling staff
support supervision and monitoring. For example, a program manager uses data to determine how many
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health facilities need supervision, find out how many trained supervisors dee avdigadamine the results
from previous supervision visResource allocatidor NMPsdepends heavily on evidebesed decisions
for plannindor the use ofirugs and commodities, human resources, and infrastructure and equipment.

Malaria data cotleed through SME inform program management at variousReuélse malaria data can

be used tadentify hot spots or epidemics. Program managers can then redirect human resources, medicines,
and supplies to that region to reduce or stop malaria tsiosrimighat area. For this to work effectively,

the quality of the data must be g@ol program managers must have confidence in the data. Data quality

for NMPsisdiscussed in more detail in Chapter 11.

Role of SME Personnel

SMEpersonnelra responbie for providing qualiyata and information neededdecisions; however,
their jols do not stop ther&Vith targeted dissemination, SME personnekegh specific audiences with
key messages and recommenda&dB personnel can also help decisiakers understand whatdsrof
guestions they should ask, wiilhimprove the decisions being madetia@databeing requested

Although not all staff membersNiIMPssee the financial, policy, and operations denisiking process in

action, every member of the team is vital to the process of supplying information. The daily activities of SME
staff have a large financial impact, and each staff member is responsible for one or more parts of the multi
faceted process of collecting, disseminating, and using data and information. It is easy to lose sight of the data
users and the decisions thelten&ME staff should be sensitive to different information needs and be

responsive to data and reporting requests from various stakeholders.

45 Constraints to Data Use

Potential barriers to data use include internal constraints faced by SME stafinahtaariers influenced

by stakeholders. Constraints faced by SME staff may include insufficient funding for SME training and
support; inadequate physical infrastructure and limited technology that hamper comprehensive data
collection; delayed repogijmesulting in outdated informatiaw Istaff motivatiothat results in lowguality
data and poor analysis; unclegamizational structutieat delays the data floach of technical skills

among staff that results in errors; arglistainabland irmdequate ad haaining
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External constraints may include insufficient finaaraishuman resource allocation, competing priorities,
obscured morting schedules and data flstakeholders or a broader culture that does lnet datedriven
decision mking,and political pressure that affects the dissemination of information.

Any of these challenges can affeeteliabilityof dataand, consequently, their use. If decision makers
cannot trust the information, they soon avoid using it, and uncgiaorilindermines SME programs.

Ways to Improve the Use of Good -Quality Data

NMP SME units can increase data use by ensuring data quality, reliability, and timeliness and by delivering
data in a format that is appropriate for the data users. An effective way to increase data quality is through
training in data collection methods, dgiat, data assessment, and reporting procedures.

Data use has two criteria: (1) it must mtegttended purposand (2)imust meet the user ds
information generated from the data must provide what the user is seeking, not moreeodddiseryh

format must match the userudsse rghaup eploislei tayndt d ugrfddd s
needs determines whettierstakeholder will use the data for decision maksegavho are skeptical of

data quality likely have hageriences with unreliable data, and they are unlikely to use or seek further
information from that data source.

Data quality is only as good as the weakest link in the SME data process. Here are some examples of weak
links: if the collection forms are filed out correctly, every step in the process that follows is flawed; typing
mistakes during the transfer of information from collection forms to digital entry means the results are
invalid; and late reporting affects usefulness because the infosnoatidatedAddressing these kinds of

issues will improve data quality and ultimately data use.

4.6 Summary

NMPsamass large quantities of SME data to be generated into information that is used to inform decisions
about program activities, including alioa of resources and budget planning, and inform the development
of and updates to malaria control policies and regulations.

Evidencebased decisions rely on quality and timely data, and on experience. Countries use data to develop
strategic plans fdtMPs which in turn strengthens funding and targets intervention activities in areas that

need it most. Local program managers use evioesertdecision making asamagemertbol to direct

staff activities and allocate resources. For example, a pragagameeds data to determine the

distribution of staff supervisory visits to health facilities, based on the results from previous supervision visits.
NMP resource arealloca¢d based on previous needs, such as drugs and commaodities, human resources, an
infrastructure and equipment. Decision makers use data to add context when comparing alternatives. The use
of data in decision making has many applicatiarte@lso guide planningoliciesandprogramstrategy.

Manyfactors contribute to Vo data use. Unreliable data can be a result of insufficient funding for SME
training; insufficient staff capability to produce timely, reliable information; or a lack of quality in data
collection and assessment. Delayed data reporting could mean decizémes on outdated information.

If organization roles and responsibilities are not clearly defined, staff may suffer from a lack of supervision

Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs 33



and motivation. Physical barriers and limited technology may hamper comprehensive data collection and
timelyreporting. Political pressures can result in unclear reporting requirements and data flow.

SME units can increase data use by delivering reliable data in a timely manner and in a format that the data
user needs. The surest way to increase data quality is through staff training in data collection methods, data
input, data assessment, and regpptiincedures.
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Chapter 5. Designing an SME Plan for National Malaria

Programs

This chapter defines what an SME plan is, identifies the essential components, describes the development
and preparation process, and explains the role of thartiMEalso dives deeper into how to develop a

problem statement and objectives for an SME plan, which are essential. Finally, it shares country examples
and practical experices to provide insight. This chapter is not exhaustive and some concdatson ma
surveillance will be developed further in Chapter 9.

5.1 What Is a Malaria SMEPlan?

A malaria SME plan isamprehensive documéhat comprisesa@escriptionof he mal ari a progr
goals andbjectivesactivitieshe program needs to undertekachieve the objectivesid procedurdsr
implemeningthe planAn SME plan also specifies the key indicators and their tardists detd needed

anddata collean toolsand anabis methodst desctbeshow the information will be useddoament

program achievements dhd resources needed to disseminate the inforniiasimo. describdsow the

SME unitwill be accountable to all stakeholdectuding beneficiaries, implementers, potikgrsand

donows. An SME plan is not a staatbre document; it works in line with a national strategic plan.

SME Plan Rinctions

An SME plan has four function&)to gate how the
program wilmonitor indicator data tmeasure
achievement§?)to documenthe data collection and
reporting processes, roles, and responsibiBlits;
generate reliable, comparable, and standanddeice
that guidesmplementatiorand(4)to preserve
institutional memory by documenting each step in t
processData collection methods should be
comprehensive amdalisticand onducted in a legal
and ethical mannehowingespect for beneficias
and others from whom data are colledikd
information produced under the SME plan must be
accurateandtechnically sound.

An SME plan is a living document that is adjusted when a program is modified, interventions are added,
problems are encountered priorities are shiftedftén programs are modified based on lessons learned

funding availability, and the SME plan must adjust the data collection and processing to continue to meet
usersd needs and accurately capture program accom

Com ponents of an SME Ran

An SME planincludesightmain componentmtroduction prograndescriptionindicatorsdata sources
and reporting systems, strategies for demonstrating poafgcame andmpact, disseminatiggiansand
informationuse, analysi data quality constraints and potential solutiongnaintblementation plan.
AlthougheverySME plandoesnot conform to this outlinghese elements represent the essential
componentsAn overview of these plan elemédali®ws
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Introduction. The introduction to an SME plan provides background information, describes how the plan
was developed, identifies resources allocated, and reviews how the SME system works. Itlsgmmarizes
NMP 6 s psugyggsts wags to engage stakeholders in discussions with the SME unit to gain consensus,
andsetghe scopdor implementation. The introduction aldentifiedNMP partners, donors, and

stakeholderwith designatetbles and responsibilitiédpdates tolBE plans often share findings from

recent SI1E system reviews in the introduction. SME system reviews mayastiggths, weaknesses,
opportunities, and threats (SWQ@malysi$ a useful strategic planning tool tieps match goals,

programs, and capes to théN MP & s o eneirorenent n g

Program description.Thissectiondefines the nature of theMP goalslt definesa problem statemettitat
presentshe programationaleidentifies the program goals and objectives, and clearly links expaeted o
and outcomes

More details on developing a problemsiate are provided in Section. 3.8e program description
includes a conceptual framewwarkich is graphiaepresentatioof how program activities lead to
achieving prograobjectives. This section also incl&Mg& unit activities fdargeédpopulatiols and
activityduration An SME planusually includesl@gic model ological or results framewarkthis section
More details on framework design and uggNti?sare presented in Chapter 6.

Indicators. This section of the SME plan lists indicators used to monitor and evalNs® tfikese

indicators should reflect data needs of stakeholders, feed into thieareswitsrk, and align with global
standards for measurement and comparabititgatoranay begroupeddyinput, process, output,

outcomeand impact.ndicatorsaare summarized an indicator matraxnd are accompaniedibglicator

reference shedtsatpresent indicator definitions, guidance for data standardization, measurement criteria,
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including numerator and denominator specification, and levels of disaggregation. Chapter 7 provides more
information on indicators

Data sources and reporting systemdhis section afhe SME planoutlines the methodology data

collection, processing, analysis, and repdttiiststhe sources of data for each indicatata collection

tools and information sources, suclpatent records or registers, sumsyuments, commodity
management formand periodic surveys and evaluatidris section also describes how the various data
sources and reporting systems are managed and desigsates responsibilities SME staff. Chapter 8
presents detailedformation on data sources and reporting systems, and Chapter 11 covers data quality,
management, and analysis.

Strategies for demonstrating program outcome and impacthis section of the SME plan lays out the
methodology fomeasuring program outcomed immpact The strategy described in this section should

make the methodology and SME processes measurable and replicable to compare program achievements
over time and across prograRistocols for special studjesuch as migrm assessments and-efid

project evaluations to gauge outcome and impact, are discussed under this section. Chapter 10 presents a
comprehensive background on evaluation methods, with special focus on MiN&&RumIpGCt.

Plans for dissemination and information useThis sectiomiforms how, and with whom, program results

will be disseminated and used. Data collected, information generated, and results observed through SME
processes are used to gil#Ps The SME plan, thereforghould includa summary of how the

information wilbedisseminated to stakehold&tssincludes hovand where informationssored and the

formats used for dissemination. Depending on stakeholder needs, information can be shared through
in-person meetingeportspulletinsmedia coverage, conferences, and scientific publicatiapter 12

provides for a thorough review of datespntation, interpretation, and use.

Analysis of data quality constraints and potential solution®ata quality is a serious concern that must
be discusseshrlyduringSME planning anstakeholder engagemdrite SME plan should describe quality
contrd mechanisms arbw data quality will be assesEbd.plan should also include avenues for feedback
andsolutions tgossiblebstacles.

SME implementation plan. Thissection ofan $4E planis aroad maphat describdsey competencies
SME staff neeat] to implement the SME pland specifies the roles @rgonnel responsilitar carrying
out program actionagtivities taccomplish data collection and processirtg timeframe This section
also addressestimatednplementatiogostsand resowes required

Standards

Sandardsisedo govern the accuradgasibility, integrity, and utilifithe SME plan are set during plan
developmenfAccuracymeans that the data are trustworthy and of high quality, and that the data processing
yields an aacate representation of program accomplishntaasibilityneans that the SME plan is

realistidn its data sources and collection methods and that it is with@eatbudgetintegritymeans that

the SME program tonducted legalandethicallyand that the data are securely stored and used in a way

that ensures the privacy of participants. It also means that participants are treated with respect, and that their
privacy is protectedtility means that the resustsrvehe practicainformation needsf theintended users
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5.2 Developing and Preparing an SME Plan

Preparing, writing, and implementing an SME plan requires Ci Figure 15. Steps of an SME plan
assembly of a list of program goals and objectives, needs, an
resoures available. A good understandinghP guidelines and
policies is essential to SME plan development. Stakeholoter b
is equally important.

Preparingfor an SME plan involves collecting facts. The first < development
is canvassing stakeholders to determimartftemation needs.
Different stakeholders have widely divergent needs. Next is ,?o
assessing any existing plans, reviewing data sources, assess /@menme
capacity to carry out SME tasks, considering available techna. __,,
and reviewing infrastructure resosiiaed constraints. This groundwork provides the means to assemble the
plan document.

Writing an SME plan is a process of setting priorities, organizing the facts, consulting stakeholders for
additional information, and establishing a framework for imdjgajorting structure, and roles and

responsibilities. An SME plan should be developed in sections to address each facet of thewithrall plan,
someinterdependencies between sectiorsexample, indicators for measurement cannot be finalized

beforethe conceptual framework and logic model are developed. The final plan should be an approved
comprehensive document that describes the SME system, which includes the elements necessary to carry out
the plan activities.

Implementing the SMEplaninvolves assigning staff to roles and ensuring that all staff members have the
skills necessary to conduct their assigned responsibilities. The national SME unit is responsible for obtaining
consensus among stakeholders and coordinating data manageonimg, auditing, and disseminating

results. It is also responsible for ensuring that team membergheteiveng needed to fulfill their roles.

Assembling, writing, and implementing an SME plan regjginesteps, as described in the box below.
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Role of the SME Unit

An SME unitplaysmanyimportant roles inrelNMP, and the unit staff need to coordinate SME activities
with the overall program implementatkirst, the unit must build consensus among program stakeholders,
participants, program managers, policymakers, and paheensit is responsible foamaghg data entry,
analysisand interpretatioand for eporing progranresults to stakeholdersaruseffriendly easily

accessible form&mphasis should be placed on the importandatafqualityand the SME plan should
include a provision for a data quality aDdita processing and analysis require specific skills, anAfEME s
may need toeceive training touild their capacity these BIE tasks

Develop ing an SME Plan Problem Statement and Objectives

Developing a problem statement for an SME plan can cause conf *~i~~
and must be clearly established before subsequent steps are take
problem statement summarizes the problem, describes its
consequences, lists the probable causes, @tifteglthe people
affected. It concludes with a proposed solution.

The SME plaproblem statemenhswers the following questions:
What is theurrent situation? What is the problem? Is there a gap~
What are the causes of the gap?

One way to create a problem statement is t@dibkem tree
analysis. This analysis uses a tree, divided into three parts. The r
represent the causes, the branches represent the problem, and tt L

leaves represent the consequences. In this analogy of a tree, the %m
and growth of the tree dependsadrat happens over time. The roots ? \VARUSES
(causes) affect the problem, which would then affect how well the
grows (consequences). The amount of sunlight and water repres
causes, which affect tree growth and determine the health of the tree. Qutdighhbind water (causes)
affect the treeds growth (problem) and its abilit
in good soil, watered regularly, and exposed to sunlight (causes) grows strong and tall (problem), and bears

leaes and fruit (consequences). Linking this analogy to a problem statement means first describing the
situation as it is, and then identifying the causes that lead to the expected consequences or outcomes.

Source: Elizabeth Ivanovich, 2011
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A problem statement can also begin with the idegpected situation, and then describe the current
situation. The statement points out the differences or gap and describes possible improvements.
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Goals and Objectives

SME plans need stated goals and objecBeess describe the outcome a progvants to attain.
Objectives are the steps required to reach the goal for the desitednl@angcome. fe steps are a
roadmap to clearly defined objectives, which should be writteBMABRIN Specific Measurable,
AppropriateRealistic, andlimebased

5.3 Summary

A malaria SME plan ixamprehensive documensed alongside the natiagiedtegic plan, whickescribes
the goal and objectivesasf NMPand its SME activitid$ has four functionstaterow theSME program
will measure achievemeinttheNMP; documeng where and how data are collected, stteysathof data
throughprocessingand assigiresponsibility to the roles that generate the glatiesmplementation by
standardizing the process and coordinating across the peogtgeserveinstitutional memory by
documenting each step in the pracess

An SME planhaseidht maincomponentsntroduction program descriptiomdicatorsdata sources and

reporting systems, strategies for demonstrating progieeme andnpact, ¢sseminatioplansand

information use, analysis of data quality constraints and potetitaiss@nd an implementation plan.

Preparing, writing, and implementing an SME plan requires careful assembly of a list of program goals and
objectives, needs, and resources available.

Strong SME plans have a problem statement that summarizes the gesbhéras its consequences, lists
probable causes, identifies people affected, and concludes with a proposed solution. Goals describe the
program outcome, and objectives identify the steps required to 8ftiéiRT.objectivedor the SME plan
areSpecifi¢ toidentify concrete events or actions that will take ;Néeasurableo quantif/ the resources
andactivites needed to achieve the desired program outsppnepriateto logically relatS8ME unit

activitiego theNMP goals and objectivasreportoutcomesRealisticto providedata collection and
processingvithin the available resources; @mde-basedto speciy aschedule for delivering the

information to data users and stakeholders.
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Chapter 6. Frameworks

This chapter describes four different types of frameworks and focuses on how NMPs construct frameworks
and the components that go into them.

6.1 Understanding Frameworks

All NMPs are built on plans that have stated goals and objectives and follow standard practices with
established components. The progress of program implementation can be diagrammed as a framework that
shows how the components relate to each other aptesses used to accomplish goals and objectives.

The framework helps the program monitor progress, identify challenges, and address those challenges
accordingly to improve effectiveness.

Frameworks provide the theoretical basis for strategic plarBvg.iThey arstructuratiagrams that

show the components of a program and the relationships among them. They illustrate the process sequence
to accomplish program goals and objectives and act as a roadmap for activities and budgeting. Not all
programs se the same type of framework, but they all have core components infcampotsn

processes, outputsutcomesand impactFrameworks are based on program goals, according to individual
program characteristics and circumstances. Getleeglgre desigdto (1) clearlgtatea pr ogr a md s
objectives antheexpected resslt(2) autline the activitiaseededo reach those objectiyvaad (3) dfine

the relationshggamongnputs, processes, outpuistcomesandimpact Frameworks helpstablish and

implement a coherent SME plan.

6.2 Types of Frameworks

Frameworks can be divided into four niygies(1)conceptual2) results(3)logial, and (4pgicmodels
Program characteristics and circumstandds e choice of which of thHeur types to usé@he choice
considers strategic plan emphasis, the type of SME planned, and stakeholder regjhiedoiwing
paragraphs summarthe framework characteristics and their uses.

Conceptual Framework

A conceptual frameworkbuilttor e f | e c t theorgiicaleagproatiy hewing the relationship

among the components and salient factors that influence its operation and outcdmesirAdsa

theoretical or causal framewark concept ual fr ame wor hkveswihritfhipegocesses t he
and activitiestol ar i fy t he oOwhydéd ansdThis hamewdrk ardganizptiorodgperedsn o p e r
on underlyingprogramassumptionbuilt into theprogram goal arglidethe selection of appropriate

indicatordo measure achievements

The advantage of a conceptual framework is that it considerslathérs that affeaprogramand
demonstrates how the program fits into a wider environment. A conceptual frampsvoekedsd|
assumptions and identify indicators to measure results. It also shopwatbausse that can guide an
impact analysis at the end of the program.

Many different toolsan baused to develop a conceptual framework. Corntootsare the problemee
analysis, as described in Chapter 5, or the fishbone diagram. The fishbone dikgeawm, ad$e cause
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and effect or Ishikawa diagram, is a tool used during brainstorming to identify potential causes that contribute
to an effect. The fish head regents the effeendthe fish bones represent the causes that contribute to the
effect. They connect from the head and branch above and below thgghead&howsanexample of a

fishbone diagram used to describe the cause and effect of scalBiylGpeograno reduce malaria

incidence in children under filrethis example, the relationship between four key elénaettsss, health

system, knowledge, and reséaadntributes to SMC coveragdiich leads to a reduction in malaria

incidence in clidren under fiveBeneath each of these elements is a list of details that could affect the

success of SMC. For example, the knowiedige s hshowstlkeadproviding knowledge to a community

can lead to the correct doses given to eligible children hlereausamunity is informed and accepts the
intervention. Creating a list of the number of eligible children in a population can also inform the number of
doses needed for each month of SMC distribdtionc e s s, anot her ofi shuwlgned i n
cause logistical challenges in the supply of commaodities during the rainy season. It can also positively affect
SMC coverage when community leaders provide acceptability of SMC in a community and access to

administer SMC to eligible children.

Figure 16. Example of a fishbone diagram for scale  -up of SME

Knowledge

Information about SMC shared
with parents/caregivers/ —
health facility staff

Knowledge shared
with community

leaders \

Community

Poor roads

Rainy season during

Correct doses given SMC delivery

to eligible children acceptability

of SMC
List of number of eligible __\  |nforms mobilization
children in population of resources for Access fo
distribution genEier
Number of doses needed childreone lgile Reduce

malaria

for distribution per month
incidence

SMC coverage

in children
under
five

Procurement
of correct
number of doses

Studies on meteorological data
/and malaria transmission
Provides peak
fransmission season

\nforn45 Drug efficacy studies
best

Informs

communities

Trains health staff
in delivery and
management

Collects and

months Informs Tracks
for SMC policies resistance reports data
distribution Provides resources fo HMIS

Post-intervention

follow-up studies (money, gas,

vehicles, staff)

/
Monitors

adverse effects Research

Source: Ashley Garley, MEASURE Evaluation, 2019
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Figure 17llustrates how a conceptual framework diagrams the organization of an NMP with a goal to reduce
malaria morbidity and mortality. The program has two objectives: (1) to use vector control strategies for
prevention and (29 promote early diagnosis anekggrompt treatment. Some of the salient factors that

will affect the program attee epidemiology of malainethe areand theisks of acquiring infection due to
theenvronment, the population demographics and scmmmic statuand other malariamtrol

programs working in the area. The expected program outcome is based on the asadaptiateajlobal

and national suppofrogram activities include delivering LLINS, using indoor and outdoor spraying to
suppress the progressiomr@dlariacauing parasits, supplying clinics with rapid diagnostic testing

equipment and stocking an appropriate treatment drug, and canvassing the area to determine whether other
efforts are being made in the area to suppress and treat malaria.

Figure 17. Example of a conceptual framework for an NMP to reduce morbidity and mortality

Conceptual framework example: malaria burden

External factors:
* Environmental (ecological,

climate)
* Socioeconomic (economic Malaria
status, movement, occupation, infection

housing condition, warr,
population displacement, etfc.)
* Demographic (age, immunity,
gender)
Prevention: Malaria

Heqll'hcqr_e.s_ysiem: MRS . || [N, RS, IPT morbidity
* Accessibility « Environmental

Affordability management
Quality of care

Efficiency - Treqimgnf: : Malaria
Demand/utilization > Early diagnosis mortality
* and treatment

Program factors:
* Health policy

Malaria knowledge:

* Antimalarial drug * Cause
policy * Prevention methods
* Support/partnership * Early freatment
* National malaria * Cultural beliefs
program * Information
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Results Framework

A results framework)so known as a strategic framewidektifiedifferent stages afterventioractivities
needed to achiegtrategic objectiveShe stageseresultsintermediateesults, and subordinate
intermediate results. A results framewtsdillustrats the causal relationshipatlink incremental
achievement of results to progliampact. Results frameworks measure the effectiveness of piojges ac
at various steps as the project goes along and can be revisited and updated as interventions change.

Figure 1&hows a results framework for an NMP with a goal, or strategic objective (SO), to reduce the
malaridburderii the mortality,morbidity and economic los$e#n the countryTo accomplish that goal, the

NMP organizes activities under three themes, or intermediate results (IRs): (1) improved malaria prevention,
(2) improved malaria epidemic prevention and management, and $8piaceEss to early diagnosis and

prompt treatment. For example, four program activities that would improve malaria prevention are grouped
under IRf increase accesdTiNs, promotelPTp, expand IRS, and limit transmission through larvicides.

NMPs use thifFfamework as a guide for SME program activities to reduce the national malaria burden by
comparing program activity results at various stages and making adjustments.

Figure 18. Example of a results framework for an NMP

$O1: Reduced malaria burden

IR1: Improved malaria IR2: Improved malaria IR3: Increased access
prevention epidemic prevention to early diagnosis and

and management prompt teatment of
malaria

IR1.1: Access to and

coverage by ITNs IR2.1: Early detection . .
increased and appropriate :fgr';'ir?\uag‘%gf
response improved ek
IR1.2: Access to IPT
improved IR2.2: Epidemic
preparedness

improved

IR3.2: Efficiency in
service delivery
improved

IR1.3: IRS coverage
increased in epidemic-

prone areas IR3.3: Utilization of

IR2.3: Surveillance .
care improved

system improved

IR1.4: Use of source
reduction/larviciding
increased

IR3.4: Access to
services improved

IR2.4: Early warning
system strengthened

USAID usually uses @fformancenonitoringplanbased on a results framework to sbawsal
relationships that connect incremental achievetoghe comprehensive program impabis type of
strategic organizatioladfies program mechanics #merelatimshipof other factorso objectively measair
theresultdesireUSAID, 2010).
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Logical Famework

A logical frameworlalso known as agframe matrixuses éableformat to summariziae project and its
logic.It is designed to shawnderlying programssumptionand simmarizénow program intentiongill be
achieved and howtputs will be monitored and evaludtedntendecdutcomesnd impact_ogical
frameworkdelp set clear program objectives and define inditetovéll be reasured for achievements
They also outline critical assumptions, simitareults frameworkoweveralogical framework includes
additional informatioto account for the resources required to impletheptogramactivities to be
undertakerandthe meansecessary teerify project accomplishments.

Logical frameworks are similar to results framewloejgsare program management tools that manage by
resultsAlthoughUSAID introduced the use of logical frameworks to international developmetitavork
agencyiow usegperformance monitoring plans similaretsults framewoskLogical frameworlkare still
commonly used by projects funded by the United Natmaiother donor agenciesich agustralia Aid,

the United Kingdoi® Bepartment for Intanational DevelopmefDFID), andthe Canadiarinternational
DevelopmenfgencyLogical frameworks vary according to organizations and program intent; there is no
onerightway to create a logical framework

A logical framework contaialithe elementshat arémportant tothe progranii its goal, purposend
objectivestheoutputsasmeasurable results prodyaadithe activitiesand processeisat will be carried out
to achieve the outpussught Performancendicators are specifitat eat of these antdow they will be
measuredlhe last columim the logical framework ligissumptions made for each program element
(Australian Agency for International Development, 2005)

Tablel provides an example of a logical framework matrix for an N#Rirst column lists program
descriptions for the goal of reducing the malaria morbidity and mortality burden, the overall objective of
achieving universal coverage of malaria control interventions, and the component objective of achieving
universal oceerage and incréagtheuse ofi TN s.

The second column of the logical framework lists perforinaizaorshat will be used to measure the
initiativeds accompl i s h maamnia psevalehca and dhaiaseindesfivee , t he i
mortality rateThe third column lists the sources for the basefrenation which are larggcale

population surveysuch as thBemographic and Health Sun@id§), Multiple Indicator Cluster Survey

(MICS), andMalaria Indicator SurvayiS). Theright column lists thessumptionthat areaelevant to the

i ni t igaaliobjectiged, @and component objectives, sushvacmnmental and political stability.
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Table 1. Example of a logical framework for an NMP

Performance indicato rs

Means of verification

Project description

Goal: To reduce
malaria morbidity and

Malaria prevalence
All-cause under -five

w Annual reports
w Surveys

Assumptions

Political stability
Environmental

mortality by 50 percent mortality rate w Health and stability (no
by 2015 Demographic natural
Surveillance disasters)
System
w DHS
Overall objective: Percentage of w Annual reports Availability of

To achieve universal
coverage of malaria
control interventions

individuals with access
to an LLIN in their
household

w Surveys
w Record reviews

effective and
affordable LLINs

Component objective:

Percentage of

w Population -based

Strong political

To achieve universal individuals with access survey support
coverage and increase to an LLIN in their w Health facility Availability of
use of LLINs household surveys LLINs
Percentage of w Community
individuals who slept surveys
under an LLIN the
previous night
Outputs: Number of LLINs w Activity reports Funds available

LLINs distributed to
target population

LLIN usedemonstrated
to individuals in target
population

distributed to target
population

Number of individuals
who observed
demonstration of LLIN
use

w Program records

for distribution
and
communication
campaign
Community
support

Activities:

LLIN distribution
campaigns

LLIN use demonstrations

Number of LLIN
distribution campaigns
Number of LLIN use
demonstrations

w Activity reports
w Program records

Funds available
for distribution
and
communication
campaign
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Logic Model

A logic modeillustrates linear relationshggsongorograminputs, processes, outputgtcomesand
impact Inputsandresources affetite processeandactivitiesand the activitiggoduceoutputsor
intermediateesultsUItimatelythe intermediate resulésd to longetermoutcomesandbroaderend
results

A logic model pvides a streamlined interpretatiohafresourceare used to meet tdesiredesults and
clarify program assumptiams relevant factors (CDC, @dTable 2defines the linear componeints
logic modédi inputs, processes, outputs, outcomes, and impact.

Table 2. Linear components in a logic model

Component \ Description

Inputs Resources invested in an intervention:
technical assistance, financial resources, infrastructure, and equipment

Processes Activities carried out to achieve the inter
training and outreach
Outputs Immediate results achieved by activities:
providers trained and  bed net s distributed
Outcomes Results in the target population:
changes in peopleds knowledge, attitudes, o
Impact Long -term effects and end results:

changes in health status

Figurel9shows an example of a logic model for an NMP to distribute ITNs. Inputs are human and financial
resources, a supply of ITNs, and the materials to conduct a behaviacarhemgecation (BCC)

campaign. The processes used to deliver these inputs atdish elsstribution points and train the
communications staff on methods to condBBE&campaign. Outputs are the number of ITNs distributed

and an establishB€CCcampaign. The implementation outcome is increased ITN use. The impact is a
reduction in malaria prevalence.

Figure 19. Logic model for an NMP to distribute ITNs

Logic model: ITN distribution

Imput Process Output Outcome Impact
* Human and * Establish * [TNs * [TN use * Malaria

lilgle]gleife] distribution distributed prevalence
resources points for « BCC

* [TNs ITNs conducted

e« BCC * BCC staff
materials frained
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6.3 Summary of Fameworks

The four frameworkdiscussed in this chaitezonceptual, results, logical, and logic icatel used to

diagram SME plans to show the relationships among various plan components and set up indicator tracking.
Frameworks are essential in SME plans, and most plans inchedptabframework and one other

framework, such as results, logical, or logic model.

Conceptual frameworitseoreticdy connect program objectives with processes and activitesfyahe
owhyé and o0howod soResulgandogicaldamework ceittinattieiretationshipsf
programcomponent§ inputs, processes, outputs, and outcdmaeih consideration of factors that affect
outcomes. USAIBunded programs tend to use results frameyaihes programssuch aBFID and UN
programs, usedical frameworks. Logic models help show the Iliggzatonnectionamonghe inputs
processesand activitiet reachprogram objectivBsoutcomef andthegoaii impactNMPsshouldusea
frameworktypethat besticcomplishes the goals and objectiveght

Frameworks helgarify assumptions, goals, anthponeninterrelationship®r aproject or program

Some frameworks include factors that affect the o
Frameworks organized cxynponents show the relationstd@ipnong the goal amtbjectivestheactivities

and processes to accomplish the objectives, and the outputs and outcomes sought. Some frameworks list
indicators to measuperformancewhich become the basis for an NMP.
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Chapter 7. Indicators

This chapter describes how SME indicatofd¥tiPsare selected, where the data come from, and how the
resulting information is used. It also provides guidance on how to calculate and interpret coverage indicators
and offers&sources for estimating standard poputbdicet indicators.

7.1 Introductionto S ME Indicators for NMPs

Indicatos are variables thaeasureachaspecof aprogramto track progress ictivitiesandthe impact

on the target populatioimdicator reslts provide data that guide program strategies and direct resources to
ensure that program activities are effective. A baseline survey collects data on indicators as a reference point,
and then tracks program activities as services are deliverecarBesuitpared to the referepoat data

at intervals in the program, such as midline arltherfsh indicator focuses on a singkrrowly defined

aspect of a prografihat aspeanhay be an inpus, processn output, otheoutcomeor impaciof a

programandits related metrjevhichwill alsobeanarrowly definedesult A full set ofindicatoré key

indicator8 includeat least one indicator for each program activigive an overview of progress toward
programgoals and objectives.

7.2 Anatomy of an Indicator Metric

An indicator is a metric relationship expressediasaxatorandadenominatoror just a count numhber

The numerator representportion of thavholdi the number being countéithe denominator represents
thewholdi thetotal number of partd he followings an examplaf an indicator metric f@an NMPthat is
intended to calculate the proportion of households tartet population that have at least one ITN. In the
metric, thenumerator is:

Number of households surveyed with at least one ITN
The denominator is:
Total number of households surveyed
The indicator metric is calculated by dividing the numerator by the denominator:

Number of households surveyed witHEll least one
Total number of households surveyed

This common indicator mefiiidProportion of households in the target area with at least ofddTN
expressed as a percentage.

Indicators can be described using the following common metrics.

Ratios: Percentages, rater ratios that compare numbers, such as the nunhieattbtareroviders who
are trainedyith thetotalnumber of workers in the program target &ramples atbe undeffive
mortality ratethe case fatality rand the annual blood examinatade.
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Counts: A specific number that indicates how many or the frequency of a program activity. Examples are the
numberof households sprayed in a target géneanumber of children undiare who receive care for fever

at a health facilitgndthe number of women who receive intermittent malaria prevention and treatment
drugsduring antenatal care visits

Composite measures and indiceSum of the scores on quality indicators in the tangefagion. A

composite indeis an average aflarge number of factdratrepresent an overall sector. TheDPNIses

the Human Development I ndex to measure the oOavera
of human development: a long aedlthy life, access to knowledgd a decent standard of liding

(UNDP, n.d.)Indices are sequential lists of scores on a set of indicators, such as a wealth index, which
measures cumulative houselivldg standad The wealth indeis calculateftom dataabouta

househol dés owner ship of ,anddleeisionsedivelliagschaeatteristiosts uc h as
as flooringand roofingmateriad; source®f drinking water; and toilet and sanitation facilities.

Thresholds:A value set it triggers an action or a cutoff point, based on a presence, absence, or set level or
standard. Thresholds provide a reference point, such as malaria prevalence rates and transmission settings.
For example, WHO classifies malaria prevaleneeffdcipamon a continuunisee Figure 28%ing

thresholds to categorize malaria prevalence into four groups;, @§pgegtenor more (2) moderatel 0
35percent(3)low, between 1 and J&rcentand (4) very lovmore than 0 but less thapercent

Thresholdareused by NMPs to classifialaria epidemic prone araad provide appropriate action

according tehe thresholdevel.

7.3 Characteristics of Good Indicators

Indicators are choséno me a s u r goaksobjpctivesgctiviiemi@sources, arekpectedutcomes.

Strong indicators collect specific information to guide program decisions. Indicators that are too broad,
vague, or irrelevant cannot measure a programds s
activty needs specific indicators thave certain characteristics in comraoch as being valid, reliable,

precise, measurable, timely, and programmatically relevant.

Valid: The information is an accurate measure of a behavior, practiceAordbdkndcator measures

what it is supposed to measure. For example, parasite testing would be a valid measure for parasite prevalence
because it is measuring exactly what it says it is measuring. Fever would not be a valid measure of malaria
because fever candmused by other diseases.

Reliable: The information is measurable consistently, in the same way by different.observers

Precise:The information is defined in clear terms, so that even people who are not experts can understand
what is being measured.

Measurable:The information is quantifiable using available tools and métbodgample, anemia and
parasitemia are measured using diagnostic tests. Compliance with antimalarial treatment is only measurable if
observed.
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Timely: The information is avail@bbr can be gathered with enough time to act, and it provides a
measurement at time intervals relevant to program goals and dtisvitigsortant to note that reporting
schedules, recall perioaisgdsurvey schedules can affect the timelinessrafieator An example otkey
indicatoris thetimeliness of monthly malaria routine report submissimhegaythdistrictto thecentral
level.

Programmatically relevantThe information is linked to a public health impaathievingbjectives

toward a goakor example, a good indicator for a program increasing access to ACTs using

communitybased health workers would look at the number of com+hardy health worlseproviding

ACTs. It would not look at the number of ACT sales points because these might also include shops as well as
health workers, which are not relevant to the program goal. The program is trying to measure the added value
of using communitpased hath workers to increase ACT access, so the measurement must focus on
communitybased health workers.

Factors in Indicator Selection

Reports on indicator results can be tailored to réteretinformation users; not every decision maker will

be intereted in all key indicator results. The level of decision fmalistgal, national, subnational, and

district or facilitfi determines which results are us€fglufe 2] As the level of decision making gets

higher, fewer indicators are needed. For examliiear8grams can provide the following indicator results:

results on adequate supplies and drugs for decision makers in healthcare centers, results on facility usage rate:
and population served for district managers, results on the malaria bini#Psfand results on quality

of care and usage for partner organizations. International agencies can make global comparisons of programs
based on standard key indicators to better understand global health trends and resources to guide their
decisiormaking procss.

Figure 20. Indicator pyramid

Global Decreases
Compare countries
Overvigw wrorldwide Number of
situation indicators

National/Subnational | ...
Assess effectiveness of response

Reflect goals and objectives of
national/subnational responses

District or Facility
Identify progress, problems, and challenges
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Key program indicators are defined on indicator reference sheets that clearly state the numerator and
denominatorRigure 21 These precise definitions make it possible for anyone who uses the data to arrive at
the sara indicator values and allow data users to compare performance with other programs. The indicator
reference sheets should also specify the collection method and frequency and any data collection tools
needed. The indicator reference sheets also listsibgjpi@s for data collection, procedures for collection

and analysis, and reporting frequency.

Figure 21. Example of an indicator reference sheet

DESCRIPTION

Rationale

Definition of the indicator:
* Numerator:
* Denominator:

Measurement:
Frequency:
Interpretation:
Data sources:
Strengths:
Limitations:

This sheet last updated on:

Key ndicators shouldlsobe organized in an indicator matinit lists each indicator, where data are
collected, how frequently data are collected, who will be responsible, which collection tools will be used, and
when and how data will be reported through a chain of Kgel® 22

Figure 22. Example of an ind icator matrix

QOutput
Number of health Program Quarterly Facility District SME
personnel and records personnel

community healthcare
agents trained
in case management

Proportion of children Representative  Periodic National  Survey
under five years old household (every personnel
who slept under an survey (e.g., 1-5 years)

ITN the previous night  DHS, MICS, MIS)
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7.4 Linking Indicators to Frameworks

Good indicators link easily to frameworks, strengthen an SME plan, and measure specific objectives. For
example, indicators should be designed to measure the output, outcome, and impact compagients of a
model Figure 23hows examples of indicators at various levels of an ITN program.

Figure 23. Example of output, outcome, and impact indicators linked to a logic model

Logic model ——» Indicators

* Human s Establish ¢ [TNs sold ¢ Use of * Prevalence
and distribution and ITNs of malaria
financial points for distributed
resources ITNs

® |TNs

A A A
Indicator: { Indicator:
Number of ITNs L Prevalence of
sold and :Dndr:f:qtor]; malaria
distributed hg’us'gﬁof g parasite

infection

members who
slept under an ITN
the previous night

In a results framework, indicators are mapped to each result area. Asitbesiathk measured, programs
can identify which results are progressing well and which ones need to be improved. The results framework
in Figure 24hows four results areas in a malaria prevention program and their corresponding indicators.

Figure 24. Example of indicators linked  to intermediate results in a results framework

Results ramework ——— Indicators

LRSI BN . ;1\ cr of malaria cases
malaria prevention

A

IR-1.1: Access to and coverage |, RgelslelgilelgRelfgleliii=tololle Nglclaglols CRVigle)
by ITNs increased slept under an ITN the previous night

R - Proportion of women who recieved 3 or
L Ik-1.2. Improved coverage B more doses of IPT during antenatal care
of IPTs visits during their last pregnancy

- Proportion of households that recieved
L IR-1.3: IRS coverage increased |—>» KHelfe)VigleRialelile|ol M {al-N| - etelaglotellelg
within the last 12 months
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7.5 Common Challengesin| ndicator Selection

Selecting key indicators can be challenging. SME program goals and objectives should have reasonable,
feasible targets, and thdicators should be carefully defined according to the program objectives. Targets

that are too low will not reflect program accomplishments, and targets that are too high will indicate more
weaknesses than successes. Several sources can guiddcstimguigdts:gst trendsdientand donor
expectationsxpert opinios, esearch findingand accomplishments of similar programs. The indicators

must accurately measure a programds accomplishmen
challenges in selecting indicators.

Indicator not linked to program activities One of the common pitfalls in selecting indicators is to choose
an indicatothat program activities cannot affEcr.exampledecision makers foipaogranthatplanned

to trainhealthcareroviders irthe correct rapid treatmentdirrhea to reduce mortality reviewed some
WHO documents and selected indicators that seemed impadreaimtention wat® report the proportion

of healthcaréacilities with adequate condititmgrovide carélhe decision makers did not take into

account thatmanyfactorsaffectthat indicatorsuch asupervision, supplies, equipment availability, and
treatment protocols, whitle program did not intend to address diréittkyglobal indidar that was
selectedvas not related to thecalprogram activities. A better indicator wdalde beethe number of
clinicians trained or the number of facilities with a trained provider to address acute diarrhea in children.

Indicatorshouldprovidefeedback t@program so thatecision makers cahangexctivities to more
effectively reach program objectives. If an indicainaffectedy program activitiei js measuring
something irrelevant that cannot be&lusaneasurprogramperformanceFor examplea program witthe
expected intermediate result xpane access to malaria treatment services hagtwi tatrain

providers in current clinical protocds inappropriate indicatavo u |l d b e df facdittecvatimt a g e
adequate conditions to provide éareb e heohjectéve iviot to affect facility conditiomsit ratheto
improveprovider skillsBetter indicat@would be the numbef clinicians traineahdthe numbepf

facilities with a trained provider

Using outputs to measure outcomesA common mistake is using indicators that are outputs, rather than

the intended outcome3utputs which are narrower in scopes usually count$ activities performed.

Outcomeswhich have a broader scagreusually percémgesf change resulting from activitle®grams

often collect data from participating houselinltse implementation target area, sutheasumber of

people in a household who slept urderd nein the last 24 hours. That is an output indidatdhree

program activities measured in counts: (1) to increase the number of households that are aware of the need to
usebed net, (2) to increase the number of householdbedtimes available, and (3) to increase the
household use ded nes. These ut put s come under the framework out
bednet i n the target population,éd measured as a per.

One output indicator for this program is a count of the number of households thatihzegeavailable.
The metric to deulate the outcome uses one of the outputs as the nufnér@atomanyhouseholdbave
bed net availabfe and the denominatdrthe total number of householdghe target populatiomhe

outcome is the percentage of households thaedsees, the numerator divided by the denominator.
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Data needed for indicatorare uravailable:Another common mistake selecting indicatdigat rey on

routine data without verifyitigat thedataare availablas defined~or example, @ogranthat seeks to

increase the availabilitydofig suppésin healthcare facilities canselectithe number of daygithout

s t o ¢ kas antndioator unlgssalth facilies collect those data monthfigata on stockouts are collected
guarterly, rather than monthly, and the data are
the same as stockouts on oOnumber of days.dé A bett
drug sbckouts at some time during the last quarter. The indicator definition must match how the data are
recorded.

Indicator poorly defined: Another common mistake is to choaséndicatorthat is vaguét is difficult to

understandhe intent ofan indicatounless the terms of the numerator and denominator are clearly defined.

For example, continuing the example of the indica
abednei n t he | ast 24 hours, 6 a citchaageistheaburedinda i on i s I
program activity thabednsete d kns tcteo tiam gred a peo ptul ea t u soen .
i ncl totha@essadvar e ntieetageipopuulationis poorly defined and does not indicate how the

change is measuréar valid results, the outcome of an activity indicatob&ravior changeEmpaign

needs to define precisely how thateasellnowledge an b e me a stheprepdrtionsfthe h as 0
population thatlemonstrates knowledge thetl net help limithe tansmission ahalaria

Here is another example of a poorly defined indicator. An appropriate indicator for a program that intends to
provide access to effective treatment for children under five with confirmed malaria inffegtienric e nt ag e

of childrenunder fivavho were diagnosed with malaria in thetwasteeksandwho received ACTs0

l nappropri at e i nafchidetuoderdivendna receivieg ACHT cfar malasagirdediiono r

0 p er c & pebpegvbo receivédCTs for malaria infection who are childremd er f i ve. 6 These
inappropriate because they do not indicate an increase or a decrease in the percentage of children under five
who were diagnosed in the past two weeks and who received treatment, aed ttieereults do not

reflect the desired program outcome.

Too many indicators:A frequent questioabout indicator selectigghow many indicatoere neededhe
answer ithatit depends othe @mplexity othe prograngoalsthecost of data colition and analysiand
thebenefits andse ofthe SME resultdor alllevelsof stakeholder#\ general guide tis use one or two
indicatordor eachresult,depending on theetailof theresultsAt least one or two indicatane needefibr
eachsigrficant activityThe purposeof an SME prograris to monitor program performance and evaluate
outcomesompared t@bjectivesOn the other hand, too maimgicatorsdbecome a burden. Here are some
suggestions to use as a guide in selecting the numbderavdis.

1 Every activity does not need an indicator; only key activities need inditateutputs lead to
one outcomdt may be sufficient teport information olnlyone of those outputs.

i Each framework outcome should have at leashdicator.

1 If an indicator will not be uséalguidegprogram managemaeaecisionso improve performance,
effectiveness, or efficienttyere is little justification to spend program resources collecting the
information.

91 Data sources for indicators should vaityndicatorshould not relgn progranrecords or
stakeholdedatacollectionSecondary sources, such as surveys, and data collected by a program
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observer can provide a more objective overview of progresanéipected events can disrupt an
SME plan and a good strategy is to diversify data saaressuréhatsome indicators can be
tracked over the life of the project.

To summarize, indicator selection should inctudast one or two indicatdos eachkey activity or result
and the indicators should have differentstatecesCore SME program activities, suci Bisdistribution,

IRS, trainingand behavior change campaigns, should Haasteone indicatanda mix of data collection
strategieandsourcs. Each area of significant program focus should be limited to 8 to 10 indicators.

7.6 Sources of Indicator Data

Data for malaria indicators come from two sources: (1) routine data collected through disease surveillance
and monitoring at faciis and reported throughS and (2) populatichased surveys. Facility surveillance

and monitoringrack the incidence of diseases and symptoms, case diagnoses, and the treatmegits provided
regular time periasaither weekly, monthly or quarteRgr example, a healthcare center tracks the number

of children under five who seek care for fever or diarrhea, the number of RDTs administered to determine
positive cases of malaria, and the number of pregnant women who receive treatment to prevent malaria.
NMPsroutinely collect data on indicators, provide timely information, and detect and correct problems in
service delivery. Unfortunately, if the routine data are not trusted due to errors, poor data quality,
incompleteness, dual reporting systems, and lhei@xof private sector data, they are unlikely to be used

for evidencdoased decision making.

Survey data yield natictealel and sometimes subnatidena¢| information on technical SME strategies,

such as the effectiveness of ITN distribution progaachshe knowledge people show about the causes of
malaria and ways to prevent it. Survey data are often trusted more than routine data because of rigorous
sampling methods that establish set denominators. Survey data also include-lpagedaitiéormain,

which cannot be captured through routine systems; however, surveys are expensive and occur every few
years, and the survey timing can affect coverage rates.

Predefined Indicators

The epidemiology of malaria, intervention strategies, and healttlesetbpment vary considerably among
countries and regions, but several organizations have developed standardized indicators to monitor and
evaluate malaria intervention outcomes and invaaictus institutional donors aR8M partners, such as

the U.S. GovernmertheWorld BanktheBill & Melinda Gates Foundation, ahdGlobal Fundare all
undertaking evaluations of their efforts in malaria cortey}.agree thétie need for rigorous analytic
methodss criticato evaliate the effects of expanded interventionscacwhsistenty usereliable measures

of impactin 2009, to providguidancéor all partners so that each can contribute consistently to the larger
effort, RBM developeGuidelines for Core Popoites@ihdicatqra general framework to account for the
variations in epidemiolo@ihe guidelines seek to ensure consistency in the types of data collection methods
usedand to outline a set of indicators that reflect variations in malaria epidemiologyreiptie
interventions.

In 2013, RBM released tHeusehold Survey Indicators for Malanehi@bnprolvides further guidance on
standardized indicators collected through household surveys and the various data collection methods used in
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countriesThese guidelines were further revised in 2018 to accommodate changes in the malaria landscape.
The guidelines are intendegbrovide country partners with technical guidance on the detailed specifications
of the core indicators that can be measured thieugehold surveys, the data required for their

construction, and the issues related to their interpretation. The guidelines also address the data collection
methods required for estimating these indicators through Riaeh&busehold surveys to maze

internal consistency of indicators and comparability across countries and over time.

Core indicators fdMEand entomological surveillance indicators are also availabightQtidalaria
Surveillance, Monitoring, and Evaluation: A Refévieneafdunaztionon this guides providedin
Chapte©: Malaria Surveillance.

Another resource for predefined indicators is the Global\fomitbring and Evaluation Tadiliih

provides monitoring tools for HIV, tuberculosis, malaria, and health system strengthening. As part of its
grant application proceds (Global Fund asks implementers to select their program indicators from a list of
core indicatorthat aredrawn fom the latest technical guidat@sed on commonly used measures to

promote a common understandingMEandto reduce the reporting burden for count@edected output

and outcome indicators are listed for prevention, case management, healtreagshbemisg, and impact

indicators for mortality and morbidity. These indicators are considered at the national, population, and facility
levels.

RBM also offers thdalarigSocial afkhavior Change Communication Indicator Refdriehqer Guirdts
guidance and best practices to programs for measuring the contritl@@@toofmalaria control and
elimination efforts.

One advantage of using these predefirtiichitors is that they make it easier to compare programs with
similar initiatives, and they establish a consistency across phases-andafdildties. Often these
predefined indicators have been tested for accuracy and ease of understandinigat®osnarend
considered norms for malaria initiatives.
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https://reliefweb.int/sites/reliefweb.int/files/resources/ME_MonitoringEvaluation_Toolkit_en.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/ME_Part2Malaria_Toolkit_en.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/AC719D00E5DE6F5D492575B3001BE5A3-RMB-guideline-20009.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/AC719D00E5DE6F5D492575B3001BE5A3-RMB-guideline-20009.pdf
https://data.unicef.org/wp-content/uploads/2015/12/HouseholdSurveyIndicatorsForMalariaControl_179.pdf
https://data.unicef.org/wp-content/uploads/2015/12/HouseholdSurveyIndicatorsForMalariaControl_179.pdf
http://www.malariasurveys.org/documents/Household%20Survey%20Indicators%20for%20Malaria%20Control_FINAL.pdf
http://www.malariasurveys.org/documents/Household%20Survey%20Indicators%20for%20Malaria%20Control_FINAL.pdf
https://www.pmi.gov/docs/default-source/default-document-library/tools-curricula/roll-back-malaria-malaria-social-and-behavior-change-communication-indicator-reference-guide.pdf
https://www.pmi.gov/docs/default-source/default-document-library/tools-curricula/roll-back-malaria-malaria-social-and-behavior-change-communication-indicator-reference-guide.pdf
https://www.who.int/malaria/publications/atoz/9789241565578/en/

7.7 Calculating and Interpreting Coverage Indicators for Malaria
Programs

Measuring coverage indicators allows us to track progress and achievaamig¢htBamd determine how
effective a program is. Coverage indicators can also identify underserved areas or regions and determine
whether one target group has been effectively reached compared to another.

To estimate a coverage indicator, the numerator réwoptspulation reached by an intervention or

population affected by a given health risk. Generally, the numerator is expressed as a number and is relatively
easy to measure or define. The denominator is also expressed as a number and represents the populati
exposed to an intervention or given health risk.

Estimating Coverage Indicators from Routine Data

Coverage indicators collected from routine data provide information on numerators and sometimes
denominators. Routine data provide information on & tirasis and show trends over time. The data can

be traced to the lowest level of the healthcare system and can be used to make actionable changes in service
deliveryRoutine data often have challenges with data quelitompletenedsoweverand may mvide

limited information on the target population. Obtaining data to define a clear denominator is difficult, and
private sector data are rarely included in routine data.

Examples of numerator data collected from routine data include number of hayseésviih IRS, number
of LLINs distributed througANC, and number of pregnant women receiving at least three doses of SP
during ANCuvisits

Denominators collected from routine data include the population targeted by a given intervention, such as a
regioral population, pregnant women visiting ANC, and children under five with fever.

Routine data are used to estimate population size and target population, and to define a population at risk.

Estimating Population Size

Population size estimates are calculated at the nati
and subnational levels using routine data collected
the national statistics offices. National estimates cal
be obtained from the UN and the World Bank.

Countries should use official estimates and make
projection®onlyif these estimates are not available.

Routine datareused to estimate the targetyagon in a community. For example, an SMC program needs
to define the target population of children under five to determine how many doses of prophylaxis are
needed during the upcoming high transmission season. Routisérdatas indicatieat the conmunity

includes 20,000 people and aroungkei@nbf the community are children under fiMgeseroutine data

can estimate the annual target population:

Annual target population=20,000x0.18=3,600 children
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This showshatan estimated 3,600 children lddae eligible for SMC in the community.
A monthly target population can also be estimated:
Monthly target population=3,600/12=300 children

This estimate is helpfok determininghe number of SMC doses needed per month during peak
transmission season.

Defining a Population at Risk

Routine data can be used to define a populationfaarggoup of people who shareharacteristic that
causes each member to be susceptible tocalpa eventThis can be calculated as thetemioh population
expressed at the middle of a year or by pgmenwhich is an estimate of the actual time at risk in years,
months, or days that all persons contributed to the period under an intervention. Teal@aated only

by following up on individuaKigure 25hows how mitierm population and perstime population
estimates are calculated.

Figure 25. Example of calculating mid  -year population and person -year estimates using routine
data

Person-time

Individual 5 —1 3/12=0.25

Individual 4 — — — 5/12=0.42

@®

Individual 3 i — 7/12=0.58

Individual 2 0] | 10/12=0.83
Individual 1 0 ] 12/12=1

Jan 01 Dec 31 Person-year:

Mid-year population: 0.25+0.43+0.58+
1+1+1=3 0.83+1=3.08

Estimating Co verage Indicators from Survey Data

Survey data provide information for numerators and denominators from various population data sources,
such as thBHS, MIS, MICS facility surveys, and campaigns. Survey data arelatenpommore than

routine datdecause of rigorous sampling methods that establish a set of denominators. Survey data also
include communitipased informatioisurveytiming may influence coverage rateseverFor example,
conducting an MIS during the rainy season is recommenédgptute the st representative malaria data,
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butlogistically, it may be difficult to get survey teams to the field and funding mobilized before the rainy
season begins. Chaptgr@videanore detaibn various data sourcesed byNMPs

Calculation

Total number of potential ITN users

Total number of de facto
household members

Household A 'y Household B

LITH S ITN S ITN
| . |

Another tool for calculating coverage da&a BTcompile developed bhe DHS ProgranThis online
database toalccesses malaria and population and hedittators published in DHS and MIS reports and
allows users to compare coverage data across humerous countries and hundreds @ TAdicatorsler
is availablat http://www.statcompiler.com

7.8 Summary

Progress iNMPsis usually monitored based on indicators that show quantitative changes in services offered
and used and the malaria burden. Healthcare indicators provide uniform measurements to assess the progress
of activities toward program goals apjeaiives. The data for the assessment come from SME of program
activities.

An indicator focuses on a singgegrowly definedspect of a prograifhat aspeanhay be an input, an

output, ortheoutcome of alwbjectiveandits related metric wadlsobeanarrowly definedesult Indicatos

are grouped byariables tshow that program activities are carried out as planned or that a program activity
hasresulted irm change or made a differeincthe target populatioA full, appropriate set dafidicatosi

key indicatofs includes at least one indicator for each program actdmbining key indicator results

gives a broad picture of a bjectiges,dangéislesioresaridor man c e
coverage, based on a programds framewor k.

A metricfor an SME prograns a calculated or composite medisarguantitative indicatdrbased on two
or more indicators or measures to put them in relationship with a program frafnevetrik. relationship
is expressed asiameratorandadenominator. The numerator represeatportion of thevholdi the
number being countetihe denominator represents Wieldi thetotal number of parts

Key progranindicatorsareprecisely definezh indicator reference she#tatclearly statthe numerator

and denominatoilhe values should be easy to interpret and eXgMinprogram indicators should be
comparable across relevant population groups, geografatiier program factar$he indicator reference
sheets should also spedifydollectionmethod and frequenaynd anylata collection tools nesd
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Responsibilitiefor data collection aessignegrocedures for collection and anabgsexplained, and
reporting frequency is established.

Key ndicatorsareorganized in an indicatmatrixthat lists where data are colledeav frequemy, whois
responsiblewhich collection tools are used, and when and how data are reported.

Data for malaria indicatarzancome fromseveral
source, the main ones:gfgroutine data collected
through disease surveillance and monitoring at faci
and reported throudHIS and (2) populatiehased
surveys. Facility surveillance systems track the inCiG&Re

of malaria cases, symptoms presented, case diagnosestra@atsrprovided. Survey data yield national

and subnation#dvel information on technical SME strategies, such as the effectiveness of ITN distribution
programs and the knowledge people show about the causes of malaria and ways to prevenitai®urvey da
often trusted more than routine data because of rigorous sampling methods that establish set denominators.
Survey data also include commthased information, which cannot be captured through routine systems;
however, surveys are expensive and egery few years, and the survey timing can affect coverage rates.

NMPs should ensure that their indicators are clearly defined and linked to program activities, and they may
want to take advantage of predefined indicd¢wedoped by RBM or the GloFaind.
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Chapter 8. Data Sources

This chapter describes the various data sources used to collect malaria indicators, including how each one is
used and the benefits and limitations of each source.

8.1 Introduction to Data Sources

NMPscollect data from numerous national and secondary sources poaguada management decisions
track activities, and show resiigyre 25

Figure 26. Potential data sources for malaria indicators

Data sources are classified as either routi@mutine.Routine dataare collected continuously in
healthcare facilities and from community workers.outine data are collected periodically through
censuses, direct observations, focus groups, key informant interviews, special program repstting syst
surveys, rapid assessments, and research and special studies.

Routine data are reported weekly or monthly, accor
to setguidelines, and are then aggregated monthly
reported quarterly through various levels of the hea
system, until the national level receives the data for

analysis. Examples of routine data collection sources are administrative systems, rooforenagialth i
systems (RHIS), sentinel surveillance, and vital registration systems.

Some data can be collected through routine and
norroutine processes, such as &i& remote sensing
and satellite imagery.

Routine andorroutine data can be either quantitative or qualitativeitative data measur@rogram

progresin numberdor statistical analysig.alitative dataaredescriptiv@bservations thaeveal

informationthat cannot be measuiachumbersQualitative datare collected through focus groups and key
informant interviews. Direct observations, program reporting systems, and research studies are sources of
both quantitative and qualitative data.
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Qualitdive data can reveal characteristics that cannot be accounted for in numbers and put the statistical
analysis into context with factors that affect the outcomes. For example, an NMP diettibegesuring

a universal coverage campaign and tteezksmber ofbed net distributedThese quantitative data

document a program indicator, the number of households thaelavwet available. A folleup survey

asks how many people in the household useeédhees in the previous two nights. These two indicators
alone, however, do not prabatthe campaign was successful. To do that, the NMP needs to ensure that
thebed net are being used. One way to do this is to conduct individual qualiggtileevgo find out

whether households have reasons for not usibgdhees. The quantitative numberbafd net distributed
provides routine data on program indicators that are available in an RHIS. The qualitative information is
collected through surveys that@esiticipants for their observations and thoughts on the household use of
bed net. The qualitative information adds depth to the numbers recorded in the RHIS. The NMP can use
the enhanced information to make evidéased decision on the success of taeca@ss campaign and

make improvements in future campaigns.

Combining quantitative and qualitative data adds context to program outaumesding data from

different source® helpestablish causali§aution is needed, however, when quantitativguatitative

data are linke@atashould not be linkedithout a plausible connection. For example, entomological data
on the number of mosquitoes mameaand contextual data on thember of motor vehicle accideimtshe
same area, both quantitatie¢a should not be linkedlthough qualitative data may indicater&ivafall
affectedoboth outcomes.

8.2 Health Management Information System

An HMIS is used to collect and store data collected during malaria control activities. Countries can use
multiple HMIS to capture data. Wiellown HMIS are RHIS, sentinel surveillance systems, and integrated
disease surveillance and response (IDSR) systems.

Routine Health Information System

Each country establishes its own RHIS to collect,
aggregateepot, and analyze data from the national
health system. A multilevel RHIS is integrated with
countryds heal t h s yobdate
and storage. An RHIS functions differently at each |
of the health system. Data collected at the lieaeility
or community level can be compiled and aggregated for transmission periodically to the district or provincial
level. At the national level, the RHIS analyzes data received and énahiatesakehemavailable for

decision making amg:neratéeedback to other levels of the system. After the data are processed, the
information derived provides health system stakeholders and users with a basis for making informed
evidencéased decisions; supports planning, managing, and evaluating produeaits apdvices; and
encourage®search into health trends.

ur ce

Many countries have adopted the egmmce softwar®istrict Health Information Software, version 2
(DHIS2), to host their RHIS to collect and manage data at various system lelelsptwiire offers
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limited analysis capability. RHIS tools, both paper and electronic, vary by countryTpesganis

include consultation and hospitalization registers, malaria case surveillarceidotpetient department
cards. Reporting tools inde aggregated monthly and quarterly report forms, forms to track notifiable
diseases and monthly communicable surveillance, and records on inventory of materials, resources, and
supplies. Staff records are atsoedin the RHIS.

Various factorscanaeftt a countryds RHIS performance. Solid
standardized indicators are essentiah Wwatlperforming RHIG&Iso requires trained, motivated staff at all

levels. Environmental factors, such as the health system structure and the management of roles and
responsibilitieslso affect RHIS performance.

RHIS data, usually available at the facility, districtatimwihlevels, are collected continuously and reported
frequently; however, data are limited to health facility reports on only the users who seek and receive care, not
the entire population that is at risk. The quality and completeness of the repi@siagd has the potential

for doublecounting encounters. RHIS datien onlycapture informationn government facilitieand thus

do notalwaysncludeinformation orprivate sectoservice delivery.

Sentinel Surveillance

Sentinel surveillance collects data at a limited num
of health facilit® communities, or sites to detect
trends and monitor the efficacy of antimalarial
medicines. Data are collected continuously for anal
and interpretation and reported rapiggntinel
surveillancerovides timely, ethe-spot information to track rally developing situations antcoms,
such as morbidity or mortalignd identify disease outbretks more likely to produce currdngh-quality
data thathe RHISbecauséd is easier to improve data collection and collatickewfacilitiesghan in an
entire system.

Sentinel surveillance is used less frequently because it is costly and requires frequent supervision, but it
delivers information fast when rapid response is needed. It also pinpoints program problems in a specific
area, allowinir rapid program adjustments. For example, malaria has many variations in parasite species
and seasonal coverage. Sentinel surveillance can provide entomological and parasitological data to guide
program responses, such as selecting effective antidralgsitd treat infections or adjusting IRS treatment
schedules. It also allows flexibility to add malaria indicators for more specific monitoring, such as pinpointing
causes of a facilityds increased mortality rate.

Sentinel surveillance sites do notesgt all health facilities, and the patients are not an accurate sampling of
the community. Data are not generalizable, and recordkeeping can be burdensome for facility staff. Changes
in health services at sentinel surveillance sites may also biasstrend d

A site location protocol for sentinel surveillance sites depends on the disease prevalence distribution, climate
variance, geographic accessibility and area of intervention, and health facility capacity to serve as a site. The
number of sites is det@ined by funding and population density and distribution.
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Integrated Disease Surveillance and Response System

An IDSR is used to detect and predict epidemics, serve as an early warning system, and provide monitoring
and objective assessment of interveptiograms. An IDSR is designed to improve epidemiological

surveillance and response for specific diseadeas arboviruses, measleg&e&ry country has an IDSR

with a list of priority diseases, conditions, and events that kick off specific, biiceiggith actions. This

list includes epiderirone diseases, diseases targeted for eradication and elimination, diseases of
international concern, and other major diseases of public health concern. As the malaria burden in a country
decreases, the ID&Rds malaria to the priority disease list for close monitoring.

An IDSR helps a country share resources among disease control programs, such as integrated laboratory
facilities and staff, to provide timely, complete;duglhty dataNMPscan benefit from an IDSR by using
surveillance activities from one disease to strengthen malaria control activities through networks and
common resources. This requires a strong network and efficient communication system that provides quick
feedback andapid response, usually beyond regular laboratory capacity.

8.3 Surveys

Surveys are an importaatasource for informatiotihat is uavailable from other sourc€key yield an
unbiased representation of the population through probability safrtbiggsignificantldifferent from
datacollected imostRHIS,which collect data only framdividuals whaeek care in the national health
system.

There are two main types of surveys used to collect malaria daan@l)populatior-basedsurveys,
sud astheDHS, MICSand MIS and (2jealth facility surveys Both types can use quantitative and
gualitative data.

Quantitative @wveys collect the same information from every resparkrgport it in atandardizeday

to complement existing data freatondary sourc&3ualitative surveys capture opinions, beliefs, behaviors,
and sociodemographic, economic, and biologic information to rekealtlezige and attitudesa

population and put the quantitative data into perspective

National P opulation -Based Surveys

National populaticivased surveyseasure household characteristics and beladgisld national or
regional estimatesational populatichased surveys, suchtesDHS MICS and MISare usually
crosssectional andollect datérom a large sample of respondenta wide range of outcome indicators
They use welesteddata collectiomstrumentgor trend analysto comparehanges over timéhey are
less expensive than longitudinal stulkdggollowthe saméndividuals over time. Population surveys are
typically representative of the general population and, unlike facilitythepargsnot affected by selection
bias.They alsdaveestablishedystems for data quality control.

The data from most natiorlaVel surveys can be accessed online. For example, data from the
USAID-sponsored DHS are availabletais://www.dhsprogram.com/data from the UNICEF MICS are
available dtttp://mics.unicef.org/ and data from the MIS, under the sponsorship of the RBM Partnership,
are available attp://www.malariasurveys.orgAn online course on measuring malaria through household
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surveys is available through the Global Health Lg&aiter at
https://www.globalhealthlearning.org/course/meastmiadariethroughhouseholesurveys

Population surveysave some limitatioriBheyareexpensive and time consumanglthe information

collected is quickly outdaté@tieyare expensive to conduct and anélgzause of tHarge sample sizes

and it is difficult to detestnall or shosterm change$hey areepresentativef onlythelarge geographic
sample population becaitde impracticab draw representative samples at the district level. Sampling
errors which areised to construct confidence intervals to indicate a probability that the true estimate of
coverage is withthese intervaltend to be larger at the district level, making it difficult to compare different
districts or measure distdievel changes in coverage over fojeulation surveyaso are limited because

they argeriodic, conducted abaterythreeto five years. Populati@urveysare not suitable for some

types of informatigrsuch as retrospective attitudes and measurdraeatsescall bias is often a concern.

The DHS MICS and MiScollectmalariadatabasedn theRBM guidelines focore populationcoverage

indicators used in primanalaria control and prevention stratetylest national populatidmased surveys

use three questionnaires: the household questionn
guestionnaire. The household tjoasaire takes an inventory of all ITNs in a household, including the type,
treatment status of household members, and a listing of household members who used the nets the night
before the survey. The biomarker questionnaire asks questions on anemaaingrevalence among
children under five. The womand6s questionnaire co
received during a pregnancy in the past two years, and the number of live children under five. It also asks
about t he \gbistoayrovesthe ltast five yearsrand about the health of each of her children under
five.

Most NMPs appreciate the data genelstéde MIS because it is shorter than a DHS or MICS, which

allows for more frequent monitorifithe MIScollects data durthe height of malaria transmission season
atthe end of the rainy seagbroughfour to sixweeks after the rains emtlis peak transmissitime
frameislogistically challengintgut itfillsin gaps in malariaformationandcollectsonlythe data needed to
calculate theouseholdwurveyindicators fomalariacontrol. The MIS also allows for more country specific
guestions to be included such as questions regarding malaria social and behavior change communication.

The MIiScollects data aireemain malariaontrolinterventionsownership and use GiNs; IPTp

coverageand case management, includingsesakeing, diagnostiesd treatmerfor childrenlt also

measures parasite prevalence among children under five years of agewdiagrio3s and/or

microscopy and anemia prevalence among children under five. While this is most commonly collected in MIS
surveys, malaria parasitemia has also been added to some DHS and MICS surveys.

Health Facility Surveys

Facility surveys arearroutine data source that collect quantitative data from facilities such as clinics, health
centers, and hospitaltiey are oftencrosssectionaind use a simple random sample and standardized
questionnaires. Tharseyors are usually trained health wotkegdth facility surveys help clarify the links

between households and care providers, show patterns of use and barriseetoncgranalssess the

relationships between care providers and the government. They also identify gaps between community health
needs and available services. This type of survey
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approaches to the diagnosis and tieyattof patients with similar health problems, which has advantages
over medical record reviews, analysis of claims data, and standardized patient questionnaires.

Facility surveys have several advantages. They cover both public and private healtidfeciléssnore

detailed information than is typically available in the RHIS. They can be tailored to specific programs or
timed to coincide with program implementation. The data collected can be linked to household survey data to
demonstrate whether cigges in the service delivery environment are leading to improved health outcomes.
Facility surveys typically collect information on equipment, resources, and supplies, reflecting the quality of a
facility.

Facility surveys also have some limitations Lifveysampling design and analysis may be complex,

particularly to link the facility survey to behavioral data collected in a household survey. For example, a
facility survey within a household survey can show availability of facilities in a particulatycama the

quality of the care obtained. It is important to note, however, that linking a facility survey with household

data will not account for people who do not use the community health facilities where they live, particularly in
urban areas. Fatyilsurveys are expensive and time consuming, and they may not be sustainable because the
data are less connected to ongoing program decision making. Facility survey information is rapidly outdated,
and unless the survey is repeated, the data are abteaxeglularly. Clieptovider observations collected

during routine supervisory visits may be a better option. Facility surveys also have sample size constraints. If
the facility survey is representative at the national level, rather than at theatdéveliithe sampling

involves getting a representative sample of hospitals, health centers, and dispensaries. Some services, such as
IPTp, may have a small client volume, which means that the survey team may need to spend longer at each
health facilityo conduct a sufficient number of providiéent observations.

8.4 Vital and Civil Registration Systems

Vital registration systems provide information on live births, deaths, fetal deaths, marriage, divorce, adoption,
legitimization of birth, recognitiofi parenthood, annulment of marriage, or legal separation, as defined by

the UN (Yé, et al., 2012). Vital registration systems are an excellent source of information on mortality and
provide a resource to help calculate a population at risk or a tarfgiopo®n the other hand, vital

registration systems do not capture most births and deaths that occur due to coveraggpivailghlow

in most malari@ndemic countries in SSA.

Vital registration systems may include cause of death collectddhbspitgls for deaths that occurred in
these facilities or through the verbal autopsy (VA) method for deaths that occurred outside the healthcare
systemoftenatthe community leveMA is an indirect, communtgsed vital registration tool used to

estdlish cause of death through less fohmasehold surveys, national cersudsurveillancdn VA

interviews, respondents are asked about the circumstances and events leading to death, including signs,
symptoms, and duration. Trained physicians thémsiggformation to ascertain probable causes of death
(Herrera, et al., 2017; WHO, 2PThe cause of deadittribution is based on WHO ICD 10 codédse

methods can estimate malaria mortality with some degree of sensitivity and specificityy dh¥ Aalidit
methods to identify malaspecific mortality in children is influenced by malaria prevalence, which differs
from one area to another. VA tools for mortality need to be improved to provide optimum sensitivity and
specificity, especially becausalaria diagnosis can be confused with other infections.

70 Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs



Despite the concerns abdéuw sensitiity and specificity/A mayoffer an alternative option for assessing

malaria rartality deaths in most malagi@demic countries, where health facility Uee,iand most deaths

occur outside the health system. Validated VA procedures to assess the impact of the malaria disease burden
are emerging and proving to be valuable for monitoring and policymakirduahidiga of VA is that

individuals who collect the data can vary in their interpretation of the international physician codes that
categorize causes of death (Herrera, et al., 2017).

8.5 Health and Demographic Surveillance Systems

Health and demographic surveillance systdsy
collect information from a geographically defined
population over time. Unlike surveys, these system
collect information as frequently as every three mo
up to once a year in all or part of a distiibiSShelp
assess demograplkieents, such a@rths, deathgnd
migration; provideneasurements fask sets and
outcomsfor evaluating interventioriggckinformation
on cause of deatmaintairup-to-date sampling frame
for identifying target populations for appraisal,
interventionand monitorig; and monitoprojectcosts
for decision making (INDEPTH Network, 2012)

After an initial baseline or census is conducted on t
defined population, fieldworkers periodically visit all
compounds in the district and update information on key demogra&pits; swch as births, deaths,
marriages, migration, and pregnancies. In addition, HDSS can collect otirelatedliformation, such
as education and VA information.

HDSScomplemenbther welknownsources of informatigisuch asationakensussandthe DHS, which
coverlong intervalgenerally0 years foa nationatensus antthreeto five years fothe DHS. HDSSare

an ideal platform for evaluatitgmmunityevel health interventions &horterperiods betweethe larger
surveyslin addition, because the HDSS population is always upgataddésa sampling frame for other
studiessuch afiousehold panel surveys and cohort stuatidsstudies divelihoodandmorbidity HDSS
add significant value to an HMT®.illustratethe systems likeahippo wading in wat@rpart of it is visible
(the HMIS) and the other part is elvater (the HDSS) (see Figure P7e HMISshows only what occurs
in health facilitiesyhich isa small proportion of whathappening in the obsedvpopulation, and the
HDSS shows what is taking place within the community
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Figure 27. Added value of HDSS

Level Information

Death, birth, morbidity,

Health ;

-+ freatment, prevention, and
facility health service information
Community Death, birth, migration,

morbidity, freatment,
prevention, and
socioeconomic

Filling the information/data gaps between national surveys

Source: Yé, Wamukoya, Ezeh, Emina, & Sankoh, 2012

HDSS have many strengths. They monitor vital events in the stady hedmassess specific intervention
progress and impact. Unlike HMIS, H2&R&define the overall study population, éimereforeget an
accurate denominator for data analbyisiking the
HDSS and HMIS increases the understawodwat is
occurring irmcommunityas a wholandin specific
facilitiesIn addition, HDS$an serve as sentinel sites
operational research sifHsesesentinebites have
multidisciplinary tessandprovidean ideal
environment for training.

Running HDSS s#és not wihout challenge$hemaintenance coist high Anotherchallengés thatover
time,communities calose enthusiasfar beingstudiedWhen the population is studied so intensely, the
study itself can begin to act as an intervention and change betia@8edsohave limited coverage; they
study small areas, whichrawerepresentative of the national population.

Althoughit is possible to linKDSS datéo HMIS data this is rarely done in practice. The @iaaot easily
accessibJandthedatasetsare vast and difficuth manageand working with them requisgeecialized
training HDSSare set up to address specific research quastionscessarily fgeneraialariecEME

8.6 Data for Malaria Control Strategies

NMPsuse various malaria control strategies to measure progress in eliminating the disease. The data to track
control efforts on three key strategies come from various sbut@etew of them are presented below.

ITN data sources:ITN data sotces generally come from routine monitoring of the suppl¥i dihaim

the manufacturers to inventory received to the facilities that distribute and use thg msadehialsehold
guantitative and qualitative surveys. tsrgie population surveys givational overview of the ITN

strategy. Outcomes on ITN strategies include indicator results on household coverage of ITNs and ITN use.
These data generally come from iacgée population surveys and the more frequent routine data collection

on commoditiedistributed.
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IRS data sourcesThe effectiveness of an IRS program is measured with data on the coverage in a program
area to demonstrate progress on indicator objectives, assess program performance compared to objectives,
and support decision making. Tinast frequent sources for IRS daprogram datandactivity reports

IPTp data sources:IPTp can be measurading program and RHIS data wsitinveys that provide naticnal
level estimatemd coverag®RHIS datgrovide facility performance in praagl IPTp using ANC first
attendance asdenominatgrwhile surveys use women whodlack birth as the denominator

8.7 Operational Research

Operational research identifies sededtigery problems and tests new progrdims@utions to qovide
progam managers and policy decigiakers with the information they need to improve and expand
existing service@perational researchbased on five basieps (1) identify the problem and its diagnosis
(2) select @rategy (3) conducexperimergand evaluatresults, (4) disseminati®imation and
(5)encourage data use.

For example, PMI relies on operational research to addreseargmguestions and discuss unforeseen
obstacles. PMI operational research has investigated measurjpagthd imerventions, improving
intervention uptake and seafe preserving intervention effectiveness in the face of vector resistance, and
incorporating, withdrawing, or combining -@fictive interventions. PMI works with local institutions to
implanent and strengthen national programs to design and conduct operational research.

8.8 Summary

Data collection sources are either routimoaoutine. Routine data are reported weekly or monthly,
according to set guidelines, and then aggregated morgblyrted quarterly through various levels of the
health system, and the national level receives the data for analysis. Examples of routine data collection
sources are administrative systems, RHIS, sentinel surveillance, and vital registration sya@itines. Non
data are collected periodically, and examples include censuses, direct observations, focus groups, key
informant interviews, and surveys, such @Hlge MICSand MISSome sources such@s, remote
sensingand satellite imagery can be bothine andhorroutine. In addition, routine andrroutine data

can be either quantitative or qualita@entitative datmeasur@rogram progress numberdor statistical
analysiQualitative dataredescriptive@bservations thagveal informatiothat cannot be measuiead
numbers. Combining quantitative and qualitative data adds context to program outcomedtigdata

from different sourcde helpestablish causality.

Countries use multiple HMIS to capture data, such as IDSR, RHEhterad surveillance systems. An

IDSR is used to detect and predict epidemics, serve as an early warning system, and provide monitoring and
objective assessment of intervention programs. Every country has an IDSR with a list of priority diseases,
conditiors, and events that kick off specific, timely public health a&tidRElIS functions differently at

each level of the health system. Data collected at the health facility or community level can be compiled and
aggregated for transmission periodicallyetdistrict or provincial level. At the national lan&HIS

analyzes data received and evalhat®@so makehemavailable for decision making and geseadback

to other levels of the system. Many countries have adopted DHIS2 to host theirc@H& ind manage
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data Sentinel surveillance collects data from a limited number of communities, health facilities, or sites to
detect trends and monitor the efficacy of antimalarial medicines. Data are continuously collected for analysis
and interprettion for rapid reporting. Sentinel surveillance sites do not represent all health facilities, and the
patients are not an accurate sampling of the community.

Surveys are an importaatasource for informatiothnat is uavailable from other sourc€ley yield an
unbiased representation of the population through probability samipiatgis significanttiifferent from
datacollected imostRHIS. Surveys are generally categorizeasasectionalwhich are national
population surveys, suchtasDHS, MICSand MIS andiongitudinglwhich are HDS®attracka
geographically defined population dvee

Vital registration systems provide information on mortality and serve as a resource to help calculate a
population at risk or a target populatidrey do not capture most births and deaths that occur outside of
facilities inow-and middlencomecountries. VA can be used to establish cause of death through less formal
household surveys, national cessusnagurveillanceThe collection methodeeaudimentary, but they can

be repeated and are moderately reliable for estimating malaria mortality.

HDSS collect information from a geographically defined population over time. Unlike surveys, these systems
collect information as frequently as evegetmonths up to once a year in all or part of a didiGi&S

helpassess demographkigents, such a#ths, deathendmigration; provideneasurements fask sets and
outcomsfor evaluating interventiorisgckinformation on cause of deatmgintairup-to-date sampling

frames for identifying target populations for appraisal, interyantiomonitoringand monitoproject

costsfor decision makingiDSSarean ideal platform for evaluatc@mmunitylevel heléh interventions

for shortemperiods betweehe larger surveys

Operational research identifies sededigery problems and tests new progrdims@utions to these
problems to pvide program managers and policy decisaders with the informatidhey need to
improve and expand existing services.
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Chapter 9. Malaria Surveillance

This chaptebrieflydescribebasic malaria surveillance concépgrocess for conducting surveillance, and
specific surveillance needs based on malaria transmission settings. Note that this chapter is not intended to
duplicate the gui MaanacSarveflana WwWortaidg &iEvaluatbh OAdRefalémre Manu
further information, please refer to that documenitat://www.who.int/malaria/publications/atoz/
9789241565578/en/

9.1 Basic Concepts

Definition of Malaria Surveillance

As a key element in epidemiology, surveikgsteratically collecteelevantiata, consolidates the
information, and delivers it quickly to guide decigiaragd action to controbliminater prevent the
diseas&om reintroduction

Malria surveillangzovidestimely, malarigpecificdata ananformationatall levels in countriésr action.

The WHOmalaria SME manual describ@veillancas an intervention that encompasses tracking of
disease (malaria) throwgylstematic collectipanalysis, and interpretatiand programmatic responses and
taking action in response to data received. As recommended by the GTS, malaria surveillance should be
adapted to the transmission context because the data and action requirements doe difdrent
transmission settingigure 28 showke WHO malaria SME operational guidance by transmission setting.

Figure 28. WHO/GTS SME operational guidance for malaria surveillance by transmission setting
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Source: WHO, 2018 c, p. 13
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Objectives of Malaria Surveillance

Per the GTS recommendations, malaria surveillance is now incorporated inendogitroination
operations by usirmirrentinformationfor policy and programevidencédased decisianakingandto
inform program implementation. The objectives of malaria surveillance arefimultifold

Plan: To provide an evidentased framework that organizes actions and tracks progress

Contribute: To useearly detection and fast responsmprave healtbutcomes and allow the healthcare
community to move resources to places where they are needed most

Alert: To detectabnormal trends that can indiag@emis and use this evidence to take preventioa act

Describe: To describe the possible magnitude of increase in cases by amgigiziagd patterns in
diseaseand reporting the evidence to stakeholders who can use the information to take action

Evaluate: To measure theffectivenessf interventionsind pinpoint areas that need strengthening

Hypothesize: To analyze available information and interpret it to form a working higoibtiiesan be
tested through research and refined during actions

ResearchTo identifydisease elements that need answersgh scientific research

Case Definition

Malaria surveillance detection follows establisitberiia a standard case definitiorensure that every case
is diagnosed in the same way. Malariaefisitionsmay vay slightly by countries, but the definitions
recommended by the WHO/GMP Malaria Terminold¢g©, 2016 are afollows

1 Suspectdithess suspected by a health worker to be due to malaria, generally on the basis of the
presence of fever with or without etlsymptomsbut noconfirmationof diagnosis was made

1 Presumedsuspectedaseof malaria that is not confirmed by a diagnostic test. Refserved
uncommon situati@wherea diagnostitest cannot be performed immediately

1 ConfirmeA malaria case (orfection) in whichhte parasite has been detectedandtlagnostic test,
i.e. microscopy, a rapid diagnostic ¢est molecular diagnostic test

1 Severdcute malaria (parasite haststected with diagnostic test, i.e. microscopy, a rapid
diagnostic test or a molecular diagnostionghtyigns of severe illness and/or evidence of vital

organ dysfunction

1 Malaria death case of death confirmed by a positiveancopy or RDDr a molecularidgnostic
testdue to malaria
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Case D etection

Malaria surveillance can be passive or active. With passive surveillance, data are collected from existing
routine systems that haveplace systematic notifications. Malaria cases are captured wheagqeKieats

at their own discretion in health facilities or from a community worker. With active surraiitanecizta

are collected regularly from selected facilities or househloédsn response to one or more confirmed

cases or within higiskgroups as a precautiblew malaria cases are closely monitored and reported
through routine systems.

Case I nvestigation and C lassification

Case investigation is performed to determine the origin of the infection, local or imported, and document
related factors. Detailed information on the history of the index case is collected from the service delivery
point where it was reportedatthe householdo initiate the investigation. Case investigation is conducted
most often in very low transmissgmttings, as part of reactive case detgeati@sponse to one or more
confirmed casefformation collected will help classify the casepasted, introduced, indigenpus
inducedrecrudescent, or relapsiRgrther details are available in the WHDunal.

Response

Every epidemic investigation and case investigation must end with a response. Programs often set levels of
thresholds for actions. An alert threshold suggests the need for further investigation, and an epidemic
threshold triggers a specifisponse through lab confirmation or the implementation of an urgent

investigation. Thresholds are set according to transmission settings and the human and financial resources
available for respondéMPsset response activities, such as resource mobilization, maltisector
communications, and other interventions. Programs are also responsible for maintaining adequate stocks of
casenotification andnvestigatiofiorms, equipment, medicines, diafjnostitess.

9.2 Malaria Surveillance Priorities in High - and M oderate -Burden
Settings

High-burden settings are defined as havitigssmodium falcipparasite rate®PR) of more than

35percent or an annual parasitic incidence (API) of 450 per 1,00@t&batden settings are defined as

having @PR of 1@35 percent or an API of 2850 per 1,000. Iighandmoderatdéransmission settings

(Table 3), malaria surveillance focuses on reducing the malaria burden. The objective is to collect data on
malarigepidemiology to provide information fd&nning, implementinandmonitoring aneévaluating

malaria contrahterventionsSurveillance is mostly done throRghS, IDSR, program reporting, and
sentinelsurveillancesites. Data omdividual cases andalls are recorded on outpatient department and
inpatient registers, and the aggregated data are reported monthly and analyzed. In addition to routine data,
household surveys, such as the DHS, MICS, angidi&le data on theqvalence of parasiteraizd

intervention coverage the population level. Information on key indicators for high transmission settings are
available in the WHO malaria SME manual (WHO¢204Ble 14 and Annex 17).
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Table 3. Profile in a burden -reduction setting

Profile of mala ria control in a burden -reduction setting

Health systems Weak, poor accessibility of services
Low ratios of staff to patients

Frequent stockouts of supplies (RDT, microscopy)

Parasite prevalence/API A High: PfPR >=35%, API=450 per 1,000
A Moderate: PfPR 10835%, API=2505450 per 1,000
Incidence A Most cases occur in children  under five
A Limited temporal variation
A Limited geographical variation
Deaths A Most malaria deaths occur in children under five
Fevers A High proportion due to malaria
Health facility attendance A High proportion due to malaria
Parasite A Most cases due to P. falciparum
Vectors A Efficient and stable anopheline activities
A
A
A

Analyzing D ata

Program obijectives for malaria surveillance in high and moderate settingsrass¢ondalaria mortality

and reduce malaria cases. A strong malaria surveillance systemhigingualéy data (see Chaptérfor

further details on data qualaydinformation on malaria incidence and mortality to inform planning and
implementatio of control intervention®ata analysis in this setting requires observing trends in aggregated
data. Trends observed at the national level will require a closer look at the subnational level. Unpacking
aggregated data at different levels identifiesswbatly happening to confirm whether a trend is valid. It

also discloses issues that need to be addressed and inform action.
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9.3 Malaria Surveillance Priorities in Low -Burden Settings

Low-burden settings are defined as havitigR of D10 percent or an API of 18%50 per 1,000 able 4.

These settings are classified in two groups: (1) areas that are transitioning moderate transmission to low
transmission and (@)eas that show seas@mlironmental changes that cause vectors to be inefficient.
Surveillance objectives focus on collecting information to monitor for changes that might indicate an
abnormal increase in malaria caseprapdring andequate response. -bwrden settings aa¢so

potential candidates for elimination; therefore, the program goal is to reduce malaria incidence to very low.
Passive case detections areestdimmendebut with the potential for reactive case detection if needed.

Data collected at the health facility level identify trends, indicate population groups with the highest
incidence, and pinpoint the source of infection. Control activities center on those fddbiRsoasl

policies at the subnational level are glbgl&ME data on rates of incidence, mortality, and patient

attendance; diagnostic results; and the quality of health facility reporting. Key indicators for low transmission
settings are available in the WHO malaria SME manual (WHE,T20l& 14 and Annéx).

Table 4. Profile in a low -burden setting

Profile of malaria control in a low -burden setting

Usually stronger than high - and moderate -burden settings
Better availability of supplies (RDT, microscopy)

Health systems

Parasite p revalence/API A PfPR=1510% (children ages 289)
A API=1008250 per 1,000
Incidence A Usually uniform in age groups
A Most cases occur in  specific populations with higher exposure
A Significant proportion of imported cases
Case distribution A Seasonal malaria, high risk of epidemics
A More focal within districts
Deaths A Few (most cases in populations with higher ~ exposure)
Fevers A Small proportion due to malaria
Health facility attendance A Low proportion due to malaria
Parasite A Higher proportion of P. vivax
Vectors A Unstable seasonal anopheline activities
A
A

Analyzing D ata

Surveillance in lowsurden settings considers country heterogeneity, and analysis is disaggregated accordingly,
based on a clearly definlecesholdhat can trigger an alert for further investigadionzeillancdataare

comparedo the threshoklover time When the numb®f cases reaches the thresholds, further

investigation is conducted to confirm the epidemic and pasalequate response. WHO recommends

several approaches for calculatlag and epidemic threshgldsluding constant malaria case count,

percentiles over the median or third quartile, the mean number of malaria cases +2 standard deviations
(mean+2SD), the cumulative surdfSI@M), and the weekly slope or doubling of cases during three

consecutive week&9). Countries can decide on the approach based on the settings.
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Malaria Incidence rate Diagnostic effort

Proportional malaria incide nce Quality of diagnosis and reporting

General patient attendance Percentage of cases of P. falciparum, if multiple species are present

At the health facility level, the investigation focuses on monitoring trendsimlibe efcasesnd tracking
the rumber ofsuspected, tested, and treatesks. Facility informatiompistted weeklgnd reported to the
subnational level, bubwsual chagesareinvestigated immediateBistrictlevelstaff conduct a onthly
data revievandintensifytheanalysis
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9.4 Malaria Surveillance in Very Low -Burden Settings

Very lowburden settings are defined as havitfgrof more than 0 buess thaid percent or an API of
less than 100 peODP Table 5. In thissetting, the objective is to interrupt local transmission of malaria. A
aurveillanceystenin these areas is usedlétect all malaria infections, with or without symptoms, and to
ensure an immediate response and early cure to prevent secondEing gasedlance system must cover
anentire countryr region, anddalitional attentiocould beneeded in areas wéhongoing or recent
history of transmissio&very malaria case reported through a passive surveillands sygtermantnd
requires immediate actions to cover the folgpeonfirm all malaria casespublic and privatesector

health facilitiesnvestigatédividualcases to determimdnether the infection was acquicezilly or

imported andidentifythefoci, investigate tdocumenthe characteristics of transmitted cased intensify
response and surveillance activititeeifocus areaviore information on key indicators for very low
transmission settings is available in the WHO malaria SME manual (WElQab0484 and Annéx).

Table 5. Profile in a very low -burden setting

Profile of malaria control in a very low  -burden setting

Parasite prevalence/API A PfPR =>0 but <1%
A API=<100 per 1,000
Incidence A Cases sporadic
A Imported cases common
Case distribution A Focal distribution
A High risk of epidemics
Deaths A Very few (in populations with higher exposure)
Fevers A Small proportion due to malaria (except in specific
populations)
Health facility attendance A Very low proportion due to malaria
Parasite A Mostly P. vivax, but can be P. falciparum depending on the
settings (Africa or outside Africa )
Vectors A Vector activities controlled and inefficient (most cases are
imported)
Health systems A Strong

A Availability of supplies (RDT, microscopy) and resources to
investigate every case

Analyzing D ata

High-qualitydata are required olhiadividuals with auspected case of malar@nfirmed through
parasitological te€tverycase and fais areas investigatetllly, andresults aresporedimmediatly and
completéy. Recordsirekept for all tests and investigations to guide program implementation
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9.5 Achieving Elimination

Eliminationstatuds achievedvhen the incidence of locally acquired malaria in a geographic zone is zero as a
result of deliberate efforts to preventtedd@ishment of transmissidn elimination surveillance operation
diligently records data and assesses key indicators that are focused on impact and quantity and quality of
surveillance.

Surveillance is the key to success in achieving and maintaining elimination status. Tholigeghdated dil
collection and recording is essential to provide the information necessary for initiating a rapid response to
new cases of malaria. This intense, strict surveillance requires national support for legislation and resources
for additional staff,pito-date laboratories for diagnostics, and treatment centers. All staff need training on
recognition of malaria symptoms, diagnostic testing procedures, appropriate treatments, and accurate data
recording. Successful continued elimination also reqivis¢és pector involvement to ensure that all

facilities participate in the surveillance and continue funding support. More information on key indicators for
elimination settings is available in the WHO malaria SME manual (WHOT20i&814 and Annex 17).

9.6 Monitoring Key Risk Factors

Malaria is a multifaceted disease that thrives on environmental opportunities for vector breeding and parasite
transmission, such as temperature, rainfall, and vegetation coverage. These opportunities are compounded by
gapsgn the effectiveness of healthcgretera and initiatives, demographicditipal stabilityand

economics. Knowing how all these factors work together to influence conditions for vector and parasite
breeding and transmission can determine the suicestblishing comprehensivelarissurveillance

which should go beyomelcording the number of malaria cases and deaths. A strong malaria surveillance
system, regardless of the transmission setting, requires observing risk factors that affegtlivegtor bre
transmission risk, and effective diagnostics and treatment.
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Environmental Factors

Numerous environmental factors influence the vector life cycle; the possible variations of combining
temperature, rainfall, and wind are numerous, and the outauedsaia favorable for vector breeding
and transmission to almost zero.

Ambient temperaturéhe measure of heat in a volume ofsaiegistered at 2 p.m. foaximum

temperaturandat 6 a.mfor minimum temperatur&aximum and minimum temperaturdscfvector

survival in the larvae and adult stages, the parasite development in the vector, and the frequency of blood
meals. A high mean temperature between 20 and 30 Celsius improves vector breeding.

Rainfall creates vector breeding sites by increag@rgsurface, whether in large lakes or small puddles.

Relative humidityhe ratio ofair to water vapor, affects surface water dissipation and adult vectorAurvival.
relative humidity of Iercenis very low, and a relative humidity gb&@enis very highHigher humidity
increases mosquito survival, wind direction and speed distribute the vector, and vegetation coverage affects
the vector habitat.

Topographfi slopes, valleys, wetlands, and wdil@affect water source formation. Soil type alsotafthe
availability of surface water for mosquito breeding sites.

Anthropogenic F actors

Another factor in surveillance is anthropogenic, or influenced by human activity, which also affects vector

and parasite breeding. Land use, such as irrigatioesamémng, and farming, can create or increase

surface water for breeding sites. Water sources, such as wells and boreholes, can provide breeding sites, even
in the dry season. Urbanization affects vector survival by creating breeding sites inudaiésama p

pavement, but it also reduces transmission by making access to treatment easier. The tfipe of habitat

crowded housing or open villdgedso affects vector contact with humans.

9.7 Assessing Performance of a M alaria Surveillance System

A malariagrveillance system should be assessed periodically to ensure that the system is following NMP
priorities. An assessment can also be used to document system effectiveness as well as the linkage of the
surveillance system with other exigtit®) Outcomes frm the assessment can provide opportunities for
introducing new surveillance methods or techniques to strengthen the system. Four components of a system
are monitored and evaluated in an assessment: structure, core functions, support functions, and quality
outputs. More details on what should be assessed in each component are found in the WHO malaria SME
manualThere are several tools for assessing system perfosneineEASURE Eval uati onds
Performance of Routine Information Systéamagement Series (PRISM) tool
(https://www.measureevaluation.org/resources/tools/haaftiimationrsystems/prism

9.8 Summary

This chapter describleasic malaria surveillance concépgrocess for conducting surveillance through
case detection, investigation, and response; and various transmission settingsvéilidadésshe
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continuous and systematic collection, analysis, and interpretation of malaria data, and the use of those data in
planning interventions.

Malaria surveillance can be passive or active, usingedimezdl case definition and diagnostic approach.
Passive surilance collects data from existing routine systems that-ptaeeisystematic notifications.
Malaria cases are detected when patients seek care at their own discretion in fixed healtimdbddities
health services, or from a community woAgive surveillance collects data from selected facilities or
households and closely monitors new malarigluasesheither proactiver reactive data collection.

Malaria surveillaneetailored to respond to specific requirements for diftea@stnision settingi high
andmoderate, lowr very low. The transmission setting is determined through a profile that includes the
P.falciparuprevalence, API, and type of parasite and vectors.

Malaria srveillancdor high and moderate settings focusesducireg malaria burden. Information is
generated on malaria incidence and mortality using aggregated &éSr@BR, parallel malaria
reporting, andemtinelsurveillanceNational and subnatiorddtain burden reduction aream® summarized
monthlyto assess the efficacy of malaria contexventions and identify trerttiat require urgent
response.

Malaria surveillance in Kbpurden settings focuses on unusual increases in malaria cases to prepare a
response. These systems geniafatenation on malaria incidenin two different groupateas that are
transitioning from moderate transneissd low transmission, aateas that show seasonal environmental
changes that cause vectors to be inefficient. The focus is to reduceciddsuia to very low using passive
and reactive case detection.

The objective of surveillance systems in a vetydismission setting is to interrupt local transmission of

malaria by detecting all infections, with or without symptoms, and respomeidigtiety to quickly treat

cases and prevent secondary cases. Every malaria case is important in this setting and triggers case and foci
investigations.

Eliminationstatuds achieved when the incide€éocally acquired malaria in a geographicdza@m®as a

result of deliberate efforts to previtrtreestablishment of transmissibimorough and diligent data

collection and recording is essential to provide the information necessary for initiating a rapid response to
new malaria cases.

Surveillance ust take into consideration numerous factors. Environmental opportunities for vector breeding
and parasite transmission are temperature, rainfall, and vegetation coverage. These opportunities are
compounded by gaps in the effectiveness of heakiista and initiatives, demographicditipal

stability and economics. Human activity affects vector and parasite breeding. Land use, such as irrigation
schemes, mining, and farming, increase surface water for breeding sites. Water sources, such as wells and
boreholes, can provide breeding sites.

Assessing a malaria surveillance system ensures that the system is following NMP priorities; systems should
be assessed periodically. Components to assess include the structure, core functions, suppord functions, an
quality of the system.
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Chapter 10. Evaluation Methods for National Malaria

Programs

This chapter disclessthe basic concepts 8BMEof NMPs evaluation design, data souestablishment of

the causal link through analyigiplementation ahe evaluation, and challenges and considerations when
evaluating an NM additionthe chapteexplains the complex considerations in designing an evaluation,
defining the criteria used to infer editis distinguishing between internal and external validity, and selecting
the best evaluation method to deterrtiereeffectiveness ah intervention.

10.1 Background

The malaria community at global, national, and regionakliexetgsted in knowinhow well malaria
interventions have been implemented and how effective they were in reducing the malaria burden. NMP
proces®valuations provide crucial information for strategic planning andi@cibayn making. These
evaluations provide an underdiag of whether the program is accomplishing what it is intendéd it do

it working and how w@INMP impactevaluations establish the causal links between interventions and
changes in outcomesmd theyelpdetermine how tallocate and adapterventbnsto improve
performanceEvaluations can also h&lpPsidentifybest practices, test alternatives to existing programs,
and transfeknowledge to other contexts. Furthermore, evaluations deliver accountability by providing
evidence and results for palgl funded programBeforeconducting an NMBvaluatiornthe evaluation
guestionshould be clearly definedpmvide focus and guide the planning proedssh includes
determining the type of evaluation, design, and data needed to answer the question

10.2 Concepts

Monitoringis anongoing tracking of progreasd &aluation is the periodic assessment of objectives and
whether they have been achiekzedluation of NMPs is the process of objectively and systematically
assessirte quality of implementatior)evance, effectiveness, and intpatthe progranias had othe

c ount r y-@latedmartalyramdanorbidifihere are two main typesevialuations of NMPprocess
evaluations and impact evaluations (Figure 29).

Figure 29. Linkage between process evaluation and impact evaluation

Timing

Baseline Endpoint
Intervention >@

Process evaluation Impact evaluahon

Process Evaluation

Process or formative evaluations assess the degree to which tresiNidlRmenteds national malaria
strategic plamN(MSP and determine the reasons tigeyNMSPhas or has not been implemented. A
process evaluation examines the NMPOs inputs, pro
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finances, resources, governance, and leadership. Using thetieeiNpMBsprocesses include activities and
malata interventions deployed. The outputs of these processes may include treatment and interventions
delivereduseof services, and supervision.

A process evaluation can document the implementation process and assess how the program has operated
compared téhe operations design (e.g., has it met its targets). It also assesseal efferatipand

efficiencylt helpsto demonstrate how an outcome or impact was acHigsirg this informatiom process
evaluatiortan helglescribehe followingthe malaria interventioms placeavailabity, accessibility, and

adequacy of servicasd servicquality andise.

Impact E valuation

Impact or summative evaluations agbestegre¢o whichthe NMP has had an effect on malaria

trarsmission, malariae | at ed mortal i ty, and mal aria mandbi di ty.
outcomeswith intended impact. They also evaluate whether the NMP figohbjettives and achieviex!

goals. Impact evaluations assess the chiammesct indicators, which may be attributexdpaticular set

of interventions deployed by the NMP.

Evaluation Q uestions

Evaluatios of NMPs help answer specific questions abogrtvessnd impact of the program. Each type
of evaluation will haves own set of questions. These questions guide the evaluation design, methods,
indicators, and analysis (Table 6).

Table 6. Evaluation questions by type of evaluation

Evaluation type Evaluation questions _

Process 1 How was the NMSP developed? Was it based on evidence?
1 How was the targeting of malaria control interventions? Was it
appropriate? Equitable?
1  Were there any barriers to implementing the NMSP? Enough resources?
Enabling environment?
How was the program managed?
Was the NMP activity implemented as planned?
Was the quality of the impl ementa tion optim al?
Did the NMP achieve its expected outputs?
Did the NMP achieve the goals outlined in the NMSP?
Are the observed changes in impact indicators attributed to the NMP?

Impact

= =4 |4 —a —a —9

Evaluation F ramework

After defining the evaluation questifimgshe NMP, the next stejgto develop the evaluation framework or
theory of change and indicator list to be used in the evaluation. The theory oeslkabgée linkage
betweenaprogrdimss i nput s, | putcdrosgasdsitensendeddanopacp(e.geduced

malariarelated mortality). Figure 30 outlines a simple theory of change for an NMP impact evaluation.

At the inputstagethe evaluation will examine the fundii®, goveranceand policiesAt the process
stagethe evaluation will examimaw interventions are beidgliveedandhowcass are testeandtreated
At the outputstagethe evaluation will examine the number of interventions delisexddservicesand
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number of community health workers trained. The outstage=xamines the uptake of malaria control
interventions, diagnostic and treatment coverage. Each stigd ts leach other, and ultimately linked
with the impact, which includes any changes in ratabatable mortality, malaria case incidence, and
malaria transmission.

Figure 30. Theory of change

* Resources * Revising guidelines * Malaria services Coverage Malaria
(finance, * Training healthcare cnd_ commodities of key morbidity
human...) providers available malaria and

* Policy and \\* Implementing * Quality healthcare \\ interventions \\ mortality
strategy behavior change services for increased reduced
documents activities malaria provided

* Purchasing, * Staff trained
distributing/dispensing
commodities

* Training staff

Causality

The ideal watp evaluatéhe effect of an NMP is through the comparison of outcomes in a population with

and without the NMP. The outcome in the absence of the program is considered the counterfactual. The use
of a counterfactuédcilitats attribution of changes in outcome lsesthe only difference between

comparison groups would be the intervention or program being evaheise. of a counterfactual is not

always possible in a national program context, hoimeatesence of a clear counterfactual, to establish a
causalihk between interventions and health outcomeBraéaord Hill criterisecommends that a set of

criteria should be met (Hill, 1968)e Bradford Hiltriteria ar®@ne of the most used frameworks for

making causal inferences in epidemiologic sttidiessists of ninkeycriteria(strength of association

consistency, specificity, temporality, biological gradient, plausibility, carakgyandexperimentand

one additionadriterion(reversibility)To establish a causal effect, an impalctagiam must show a plausible
relationship. An association is plausible, and thus more likely to be causal, if it is consistent with other
knowledge and specific to a disease and area. A strong association between cause and effect is more likely to
estabbh a causal relationshipmpared to a weak association between cause and effect. Consistency can be
demonstrated by repeating the same results as several other studies. Table 7 provides additional details on
thesecriteria

Table 7. Bradford Hill criteria for causality

Strength of association A strong association between possible cause and effect, measured by the
size of relative risk, is more likely to be causal than a weak association. For
example, children who use LLINs ae three times less likely to get malaria
compared to children who do not use LLINs.
Consistency Reproducibility : study designs used in different settings give the same result,
which minimizes the likelihood that all studies are making the same mistake.
For example, the use of LLINshas been shown to reduce malaria incidence
consistently in different settings.
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Specifi city Causation is likely if there is a specific population at a specific site and
disease with no other likely explanation. The more specific an association
between a factor and an effect is, the bigger the probability of a causal

relationship. In the mala ria context, malaria prevalence can be reduce d
only if there is good coverage of malaria interventions.

Temporality There is a temporal relationship between the cause and effect. For
example, m alaria prevalence decreased after scale -up of LLINs in a
speci fic population.

Biological gradient Greater exposure should generally lead to a change in incidence (positive

or negative) of the effect. For example, increase in coverage of LLIN use
lead sto the reduction of malaria prevalence.

Plausibility An associat ion is plausible and more likely to be causal if it is consistent with
other knowledge, a plausible mechanism between cause and effect. For
example, the use of LLINs reduces vector -human contact, which can
reduce malaria incidence.

Coherence Coherence bet ween epidemiological and laboratory findings increases the
likelihood of an effect. For example, antimalarial resistance has been shown

to decrease treatment efficacy, similar to resistance found in other

treatments.

Analogy The use of analogies or similarities between the observed association and

any other associations. For example, = SMC has been shown to decrease
parasitemia , similar to the reduction in disease burden seen from other mass
drug administrations .

Experiment Occasionally it is possible to appeal to experimental evidence

Reversibility Removing the possible cause results in a reduced disease risk, which
strengthens the likelihood of the association being causal. In the case of
malaria, removing LLIN s used and other malaria interventions will result in an
increase of malaria incidence.

Validity

The estimation of a counterfactual and use of the Bradford Hill criteria strengthen the validity of the
evaluationThe evaluation may be internally or eatlyrmalid. Internal validity refers to the ability to

attribute the observed effects between intervention and appropriatécoamgesisongroups to an

intervention or program inclusive of confounding variables. With the use of an apgpaopletad

random assignment¢ontrofcomparisongroup, we are able to estimatedthesd impact of the program.

External validity refers to the ability to generalize study findings to other eligible populations or locations. For
example, the findings of an enédly valid study conducted on the effects of SMC on children under five in a
Sahel country should be seen among children under five in another Sahel country.

10.3 Evaluation D esigns

Evaluation design is the set of procedures used to select approppatscomroups to identify a valid
counterfactual and answer evaluation questions. Driven by the priority evaluation questitviB,ahtihne

design should also address selection bias, spillover effects between groups, contamination of one group by
anothe, heterogeneous impacts, and other factors.
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Types of Designs

The three main overarching evaluation designs are experimen&{pguiagntal, ambnexperimental
(Khandker, Koolwal, & Samad, 2009

Experimental

Experimental design consistsasfdom assignment afinit of observatiofindividuals or households) to a
treatmenfinterventiongroup or control group tmeasur¢he effects of an interventiorhe two groups are

assumed to be similarallways except that one recethesintervention and the other does hbe

random assignment helps achieve similarity between the two groups and is necessary to demonstrate
causality. For example, we want to assess the effectiveness of a specific malaria inteneguitied in

sanple of X number oindividuals. The individuals will be assigned randomly to intervention and control
groups through a draw. Each individual receives an identification code on a piece of paper, which we fold and
put in a basket. We draw from the baskdtrtendividual, who will be assigned to the intervention group,

and draw a second one, who will be assigned to the control group. We repeat this process until the basket is
empty. Because wseda ran@m process to assign individealgroups, there ino bias involveand the

two groups of individuals should be similar

Both groups will undergo a pretest prior to the intervention or program deployment and a posttest after the
deployment (Figure 31). The pretest can be dropped if we think yt ie hlffelct the posttest, such as a case

in which participants remember the questions and their responses from the pretest. The experimental design
is considered the gold standard for inferring causality; however, it can be challenging in the context of a
complex program evaluatiéigure 31llustrates the experimental design process.

Figure 3 1. lllustration of an experimental design with pretest and without pretest

Pretest-posttest :
Intervention
/ b @ A

Randomization \ Pretest has no influence on posttest
Control
Time >

Posttest only 3
Intervention
/ b oS

Randomization Pretest can influence the posttest

\ Control -
group »

Time I

Quasi - Experimental

Quasiexperimental design consista@mirandomized assignment okirention and control groups. These
designs take advantage of the natural differences in exposure to an intervention or program to estimate
effects. For example, some parts of a community may be exposed to an intervention before other parts of the
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communiy Figure 32 Quaskexperimental designs are not as good at demonstrating causalitymayt they

require less resources than an experimental design. They offeriatrhatween experimental and
norexperimental designs. Even though this design ewoinized and subject to confounded effect

estimates, rigorous analytical methods and careful design help alleviate these biases and account for internal
validity issues compared to observational studies.

The advantages of this design include more asstliahoutcomes are likely the result of the program and

better estimated effects of the progtiammnonexperimental desigmdisadvantages of this design include

the needo identifycomparable groups, more required resources, and a I@ngdeiss. An example of a
guasiexperimental design is the steppedge design. This design may be used in evaluating the impact of a
malaria control intervention rollout. Malaria control interventions may be rolled out sequentially across a
population (g., by clusters) over time, until eventually the entire population is covered by the intervention.

In other words, different areas receive the intervention at different times. This design is considered more
pragmatic and equitable because everyone rdueivgsrventiomluring the course of the evaluation study

period unl ess the intervention isnd6t proven effectiyv

Figure 32. lllustration of a quasi -experimental design

Intervention
Comparison Pretest . @
group

Time 2

Non experimental

Nonexperimental design does not have a group for compargaegg). In many instances, we want to
observe changes in coveragiepact but weare not necessarily interested in linking those changes to a
specific progam. An example is measuring changes in ITN use among chiddnefivein a country over a
period of five years. &§ing two rounds of nationally representative surveys such as thieeNlIBSwve can
estimate the change between baseline and endline to provide an overall picture of the achievement and
remaining gaps to orient program efforts.

Nonexpeimental design it suitable for determining the effeeness of interventions; however, it is
commonlyused for ppgram evaluatioft.is also known as outcome monitoringsome instances, ithe
only option availabte neededor evaluating cein types of programahich are at national scier
example, national mass media campaign to promote ITN useserayglio and televisipwhichhave
widespread reach. In such a casendtipossible to have a compargaup that has not been exposed to
the intervention.

When used for program evaluation, prgiesttesnonexperimental study desigmsy present some
limitatiors because there is only one measurement before and one measurement after the inteovention. Tw
measurements do not constitute a treladling multiple data points (at least two) before and after program
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scaleup can provide additional strength to the design, because tlesnaloelprenderstand the trends
before and after the program scgie

Figure 33. lllustration of a non experimental design

Pre-posft test

Intervention
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group rogram

Plausibility argument

Constructing a plausibility argument@oalmentingontextual factors may strengthen th

nonexperimentalesign. A plausibility argumirtonstructed by describing trendsitarivention coverage,
intermediary outcomes, impact outcomes, and contextual factors. These trends may then be linked using
tempord spatial, aggat t er n -r easnpdo nosdeods Aeplausilility argutneénbfransework illustate

the complex impacf malaria controFjgure 3%(Yé, et al., 2017). The middle horizontal bar represents the
causal pat hway, beginning with an outcodneTlhd t he
causal pathwayledd® t he o v er aletreagbalipaase thildgnortaliyThe fop barD

represents indicators that should be examineddorst ge . For e xecnegseédenorbidiyn d enre 0 D
indicators are parasitemia and anemia. The bottom row represents contextual factors that should be
accounted for in each stage when evaluating NMP impact. Duéndetieneasurement of

malarieessociated mortality at the national level, a proxy measure caause alhddive mortality.

Because atlause unddive mortality is affected by a variety of factors other than nitlangcessary to

document the trends obntextual factorsysh as climate, health interventions, and socioeconomic
characteristics. Each of the contextual factors listed may affect the overall impact.

A plausibility argument can accommodate a complex intervention and use data from different sources for a
nationalscale program evaluation. This design requires several data points for interventmmassd

The design often uses data from differamices, such as HMIS, surveys, sentinel surveillance, and climate
observations; however, data collection methods may not be consistent over time.
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Figure 34. Plausibility framework
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Source: Yé, et al., 2017
Summary of the Different Designs

To determine causal impact of an intervention, an experimental design is necessary. Experimental designs are
usually used to tesprogranfor unknown effectivenesBhey require a cwol group. Eperimentatlesign

can be expensive coaned tononexperimental design, whichhis most common type efaluatiomesign

for programsNon-experimental desigmay be used to determthe levels of outcome varial{esg, the

level of ITN use in a counjrgr to measure changes in levels of outcome variables over time. They are also
used to evaluate the effects of full coverage progvhitisare intended to reach everyone in tlgetar

audience. It is not possible to make causal attributions wigipehié study desighime seriedesigns can
strengthen the rigor abnexperimental or quasskperimental desigi@uasiexperimental designs are in

between the other two types ofiges in terms of their strength and associated Theisrigor can be
strengthened using time series designs, various analytic methods, or using mixed methods (see plausibility
discussion).

There are tradaffs between how strong a desigd samplingre and whether théindings can be
generalized to other situations. Because of the plannoanamoéled situatisthat are required to
implement an experimental design, it is difficult to generalize the finthiege elaluatiots other
situatons.
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10.4 Key Indicators for Malaria Program E  valuation

Indicators used fadMP evaluation will depend on the evaluation question, data sources, and data
availabilityExample of key indicators for process evaluations include the proportiopwétion at risk

with access to an ITN in their household, proportion of population at risk that slept under an ITN the
previous night, and proportion of pregnant women who received three or more doses of IPTp. Case
management indicators include proportif patients with suspected malaria that received a parasitological
test and proportion of confirmed malaria cases that received-thme fastimalarial treatment according to
national policy. Key impact indicators include malaria case incidebee &mgimate per 1,000 people),
malaria test positivity rate, proportion of admissions for malaria, malaria mortality (humber and rate per
100,000 people per year), proportion of inpatient deaths due to malarieaaasd atiddive mortality.

These impact indicators depend on the transmission setting, wilsel child mortality being the primary
impact indicator in higinansmission settings and confirmed malaria case incidence being the primary impact
indicator in moderatéo lowtransmission sitgs (Evaluation Task ForceRoB M Blanitoring and

Evaluation Reference Group, 2019).

10.5 Data Sources for Malaria Program E valuation

Datafor NMP evaluation can come from multiple sources, as described in more detail i8.lregster

data sources minclude national censuses, national populssad surveys (e.g., DHS, MIS, MICS),

routine health information, sentinel surveillanceN#2.specific data, special studies, and ntmealth

data that can provide information to better underdt@ncbntext. Regardless of the data source, the choice
to use a particular source should be informed by the evaluation questions, which will help determine the
relevance of the data source. Data sources should also undergo a quality review processthbefri®us

the evaluation. To reduce cost and time, it is advisable to capitalize on existing data; however, in some
instances, collecting additional data might be helpful and provide better insight for the evaluation. Both
guantitative and qualitativeta are useful fddMP evaluation.

Quantitative dataeasureharacteristics or values numericallabofor statistical analysis. Examples of
guantitative data include themer ofbed net distributed, the number of malaria cases, or the number of
antimalariadlistributed. Quantitative dat@the most commdpused for evaluation becausthefr

objectivity. Qualitative dateedescriptive or empirical afetuson aspects that cannot be measured
numerically and can help exptaimplex phenomerorwhy an event is occurring. Examples of qualitative
data include knowledge of pregnant women about the causes of malaria, observations of malaria treatment in
health facilities, community perspectivd®&nor complex contextual factors such as gendecial

norms Evaluations may employ mixeethod anduseboth types of dathearn more about qualitative
methods in evaluationtdtps://www.measureevaluation.org/resources/trairiagacitybuilding
resources/qualitativeethodsin-evaluatiorof-publichealthprogramsa-curriculumon-intermediate
conceptsaandpractices/qualitativenethodsin-evaluatiorof-publichealthprogramsa-curriculumon-
intermediateonceptsaindpractices
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10.6 Contextual Factors

Evaluating malaria programs is a complex process witfaotargio consider when interpreting the

results. Contextual factamsludet he countryod6s health system, sociocu
macro) factors, environntalfactors epidemiologic&hctors and climate. These factors may influence the
deployment of malaria control interventions, their uséheinidnplementation. Exampletcontextual

factors are describedTiable 8

Table 8. Contextual factors to  consider when evaluating NMPs

Contextual factor { Description and examples

Health system 1 Government expenditure on health
Health commodity quality
Population access to health facilities
Availability of commodities

Other non malaria interventions
Economic growth

Household income

Parental education

Migration

Conflicts

Non -health interventions

Gender and equity

Altitude

Vegetation

Other diseases

Highly endemic neighboring countries
Malnutrition

Insecticide resistance

Total and frequency of rainfall
Extreme weather events

Sociocultural and socioeconomic (micro/macro)

Environmental

Epidemiological

Climate

R I R B R R R R B B R B B R B

10.7 Establishing the Causal L ink

Testing the Hypothesis

When evaluatiran NMP, there must be a hypothesis about the effectsoiipam The hypothesis may

either be true or false. To test this hypotlesigssumption has to be made regarding a parameter, such as
theNMPJ impacton malaria mortality. In this case, the NMdPhaving an effect is considered the null
hypothesis, which is the default position, stating that there is no relationship between the two things being
measured. The alternative hypothesis states that the NMP does have an effect on malaria mmgy&adity. Du
evaluation of an NMP, the null hypothesis is tested throughstégfjoapproaciil) establishing the null and
alternative hypothes (2) choosing the contrast criteri(@),estimating the parameter of interest and
calculating the-palue, an@@) making a decision and reaching a conclusion.

After establishing the null and alternative hypesthibe significance level of the data analysis must be
identified. The significance level is represented by#haeepor probability value, which isghabability of
finding an impact estimate as extreme as found in the data, assuming that the null hypothesis is actually true.

94 Facilitating SME in Malaria -Endemic Countries: A Compendium for National Malaria Programs



The pvalue is typically 0.05 to determvhetheithe null hypothesis will be rejectegtaRies below 0.05
reject the null hyploesis of no effect.

Types of A nalysis

After the evaluation questions, type of evaluation, study design, indicators and data sources, and hypothesis
havebeen identifiedhe next step is to establigk causal link. These factors determine the typalydian

to be usedRigorous statistical methods used to anekperimental desigwith randomized assignment
methodand quasiexperimental desigimclude differenecim-difference (DD), regression discontinuity, and
propensity score matching. Fonexperimental studigs trends analysis may be used.

DID analysis compares changes before and after anghosiprogram for those in the program and

control groupgGertler, et al., 201For comparison, thelD analysis requires program and cogtalps

and at least two time points (baseline and fafwrhe DD analysis is often paired with the

steppedvedge desigwith the assumption that the two groups would experience the same outcome effects
without the program. This is called the Equal Trends or Parallel AssumptidiD &halisis and design
combinatiorare modestly robust but requirelerstanding and coresidtion of factors that affect the study
population, such as other concurrent programs being deptbgedisease epidemics, and other contextual
factors that may affect observed outcomes. The availability of baseline datzselingrdata help test
estimate program effects.

Regression discontinuity analysis addresses potential confounders by controlling for differences between
groups at baseli(@ertler, et al., 201T)his analysis is typically used as an impact evaluation method for
programs Wh a clearly defined eligibility threshold for certain programs or interventions. The analysis
measures the difference in gogtrvention outcomes between those near the threshold. For example,
malaria programs use a household wealth index threditetiekoine ITN distribution. Househsldith

income below a certain wealth index are eligible for freeaiitNthosevith incomeabove the threshold

are not. This threshold represents a discontinuity in the population and generates two separate and distin
groups. Households closer to the threshold are more similar to eaclomiered to households further

from the thresholRegression discontinuity analgsisseful when thresholds like this are employed and
provides an unbiased estimate of progrgact. Furthermore, there is no exclusion of households or
individuals from the intervention.

Propensity score matching analysis uses observational data between groups that received an intervention and
those that did not and are matched, to estimaitaplaet attributed to the interventigfé & Duah, 2019).

More specifically, the propensity score is generated through the probability of treatment assignment based on
the observed baseline characteristics or covariates. Propensity score matchingdsrcomdysttases.

The first phase generates the propensity score through a regression model that predicts the conditional
probability of receiving the intervention for each individual or household based on certain observed
characteristics. The propensifyrs is then used as the basis to match individhalgseholds that

received the intervention with those that did not, or vice assabn the common supporThe next

phase includes another regression to model the outcome based exclusivelgrearttieri, using only

those that were matched. Essentially, the analysis compares the average outcomes between a treatment groug
and a statistically matched group based on available observed characteristics. Propensity score matching is
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best applied whehere are large sample sizes, the intervention is common, but the outcome is uncommon,
and investigators can assume that no further unmeasured confounding variables exist that predict the
propensity of receiving the intervention or are strongly coreititékde outcome of interest.

10.8 Implementing the E valuation

Implementing an evaluation of malaria programs first requires engaging stakeholders. Stakeholders include
staff in the national and subnational program in government institutions, policfunakegspartners,

research organizations, academic institutes, advocacy groups, and others who may benefit from the program.
Engaging stakeholders should be prevalent and consistent throughout the evaluatiromprtwess

planning stages to the dms®tion of results. This engagement is crucial for developing community

ownership of the evaluation processfasigringuse of the results to further improve the program and

outcomes. It is important for the evaluation process that there is transgpate¢naystakeholders

understand all aspects of the evaluatimm as the purpose, objectives, design, methods, roles and
responsibilities, and results dissemination mé@deoshey, et al., 2017)

Conducting a stakeholder analysis will identify timegsato engage in the actual evaluaioseful

stakeholder engagement tool, developed by MEASURE Evaluation, can be found at
https://www.measureevaluation.org/resosfpgeblications/msl1-46-e. Key partners will include members

of the NMP Ministry of Healthand those involved with the NMSP development process. Other key

partners include those withth evaluation and malagigeriencevho may help advise the evahrati

process or benefit from it. Achieving agreement among key stakeholders for the evaluation and ensuring that
it fits the political and operational context are crucial for stakeholidefdsupe evaluation process.

Early engagement of stakeholders and transparency build the foundagaist@mination and use of

evaluation results. Stakeholders should be given the opportunity to review and discuss the findings with the
evaluation teamand it should be noted aon that the evaluation results will be disseminated regdrdless
whethetthe findingsarepositive omegative (e.g., results show poor implementation, lack of governance).

Evaluatiorresults may be used by the various stakeholders involved togrrevidience basis for the

development of the subsequent NMSP. The results should be leveraged to inform strategies for increasing the
programds effectiveness. This increased efficienc
issues identified the evaluation, informed selection of interventions, and identification of populations at

risk. The results may be disseminated through presentations at meetings or action planning workshops. They
may also be disseminated through the developmentygftpais, factsheets, bulletins, and publications in
peerreviewed journalblershey et al. (2017) provides an excellent overview of conducting an impact

evaluation divided into three phasistiation, execution, and finalizafiowith stakeholder engagam

throughout each phadédure 5).
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Figure 35. Framework for conducting malaria impact evaluations

¢ Identification of evaluation stakeholders (NMP, funding agencies,
research institutions, etc.)

* Formation of steering committee

* Review of previous (or current) evaluations in country

* Hiring in-country and external technical partners

\ 4 4
* Development of analysis plan/assessment of available data sources
¢ Hold initial stakeholders meeting
* Access data sets

i L

e Data analysis
* Writing: background sections, results

* Discussion of findings and interpretation of results with core
evaluation team and technical working groups

| |

* Interactive process of review and revision
» Stakeholder meeting to review findings

L L

* Final review of report by broad group of stakeholders
» Submission for approval by NMPs and evaluation funders
* Final revisions, editing, and formating

I L

¢ Dissemination of malaria impact evaluation

* Development of action plan to address further malaria control
infervention scale-up and gaps in data systems

Stakeholder engagement

Source: Hershey, et al., 2017

10.9 Challenges and C onsiderations in Evaluating Malaria P rograms

The evaluation ghalaria programs complex with many challenges. These challenges include evaluating
interventions at a national scale, different areas having different responses to the same interventions, limited
data for tracking morbidity and mortality at various scales, limitethadtivel data, and defining

intervention maturity to affect outcome.

With significant scale of interventions, evaluating these interventions at a national scale presents a
significant challengreattributing changes in malaria outcomes to theseentions. Frameworising

multiple data sources and attention to contextual factors, with subnational analysis, may help in plausible
attribution of implemented malaria control interven{iééset al., 2017)

In addition to evaluating at a nationalesdifferent regions of the country may respond differently to the
implemented interventions. For example, an effective ITN campaign in one region may not be as effective in
another region due to outdoor biting mosegsity changes in vector behavidris$houldbe considered

when conducting evaluations.
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Highlyendemic countries have made significant improvements kil &t the availability and quality of
dataarestill lacking. This poses a challenge to assessing the impact on morbiditalépd@oantries
often rely on populatiemased household surveys, but these surveys are coodygedodically, every
two to threeyears. Other sources of morbidity and mortality data include thd®RHHES, systemisually
captures casesthe pblic health systeonly.Individual patient data from clinics are aggregated at the
facility level and reportegward to the distridevel. Thesedata may be analyzed and further aggregated
with other facilifevel data aneported upward to the regiotealel.

The challenge of defining an interverdtigraturity is that it takes time for an intervention to affect
outcomes. For example, implementing intermittent preventative treatment in women will not immediately
impact miaria outcomes. Time will be needed for the intervention to be implemented and for the
community to be aware of the interventionuesed

10.10 Evaluation E xamples

Exampls of evaluatioconductedireavailablen thePMI websiteat https://www.pmi.gov/resource
library/pmipublications/evaluatioihis site includempactevaluations of malaria control intervention
scaleup on alcause child mortality in children underdeducted in several sBaharan countries.

10.11 Summary

NMP evaluations are invaluable for demonstrating how well malaria interventions are being implemented and
how effective they are in reducing malaria burden, and for providing useful infornsdteteda planning

and policydecision making his chapter describes key concepts in program evaluation and highlights

different types of designs uSeskperimental, quaskperimental, amtbnexperimentél and when to use

them. It also provides hetw gudance on choosing key indicators, using essential data sources, and
considering contextual factors when conduatingMPevaluation.

Steps to establish the causal link include testing the hypothesis and deciding which type of analysis to use.
Analyticamethods for NMP evaluations vdrgm rigorous statistical methddsnoderate trend analysis.
Commonanalysisnethods includeandomized assignme1 D, regression discontinuity, and propensity

score matching

This chapter also covers implementing aln&ion and includes a framew®&igyre 5) highlighting the
various stages of implementation. Finally, challenges, considerations, and examples are shared.
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Chapter 11. Data Quality, Data Management, and

Data Analysis

Earlier chapters have discussed various components of SMEsdrThis chapter discusses data quality in
a data management system, the effects of data quality on an NMP, and ways to ensure good data quality at all
system levels. It also summarizes keente of a data quality assessment (DQA).

11.1 Data Qu ality

Data quality can make or break a malaria SME sys
Like a lens through which to view the wadfrichn
providea clear picture of a program or a distorted vi
that shows inaccurate program performance.

Data quality affects every paranfNMP It influences
the effectiveness of the data management system an

the confidence that stakeholders have in the program. Poor data quality can lead decision makers to make
inaccurate program management choices, which later require additional resources igjuttgneents, or

missed opportunities to identify program strengths and weaknesses. Strategies to strengthen and improve data
quality are essential for a succesS$iR.

Ensuring good data quality includes taking the following seven dimensions intatmmmsidepleteness
confidentialityintegrity precisionreliability timelinessandvalidity (Figure&.

Figure 36. Elements of good data quality
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