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Foreword
Dr Margaret Chan, Director-General World Health Organization

The findings in the 2009 World Malaria Report are cause
for cautious optimism. While much remains to be done,
the data presented here clearly suggest that the
tremendous increase in funding for malaria control is
resulting in the rapid scale up of today’s control tools.
This, in turn, is having a profound effect on health –
especially the health of children in sub-Saharan Africa.
In a nutshell, development aid for health is working.
The global momentum that has been built to tackle
malaria is extraordinary. It has brought together
the governments of malaria endemic countries,
foundations, bilateral donors, multilateral organizations,
private companies, nongovernmental and faith-based
organizations, and civil society. In the process, it has
sparked the creation of public-private partnerships that
are speeding up the development of new tools to fight
this terrible scourge.
This report demonstrates that funding has resulted
in steady increases in the coverage with malaria control
interventions, especially insecticide-treated mosquito nets.
It also shows that where these interventions have been fully
scaled up, the malaria burden falls dramatically. On recent
visits to African countries, I have witnessed the empty beds
in the malaria wards and heard what this means for doctors,
nurses, and families. This is the human side of the statistics
set out in the report. Although still limited, early data
suggest that the impacts being observed in health facilities
are being mirrored by population level declines in all-cause
child mortality. This is the sort of good news we all need.
Yet there are potential threats to our fragile success.
The most serious of these is the further spread of resistance
to artemisinins, which has been identified in malaria
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parasites in Asia. Although the extent of the spread of this
resistance is still being determined, we need to act quickly
to mitigate the threat. The World Health Organization,
with support from a variety of donors and partners, has
taken a leading role in efforts to characterize and contain
artemisinin resistance in South-East Asia. We know, right
now, three of the things that we urgently need to do:
1) halt the manufacture, marketing and use of oral
artemisinin monotherapies; 2) provide universal access to
diagnostic testing for malaria; and 3) strengthen routine
surveillance for malaria and regular monitoring of
antimalarial drug efficacy.
We can save millions of lives over the coming years by
scaling up the malaria control tools that we already have
available. However, we know that the malaria parasite is
a formidable opponent, and that if we are to ultimately
eradicate malaria, we need new tools. The unprecedented
recent spending on the research and development of
these tools, including a vaccine against malaria, is a critical
component of the long-term strategy against malaria.
At the same time, we need to support operational research
as an integral part of malaria programming so that we can
learn as we implement and continuously refine our delivery
strategies.
Ultimately, the power of malaria control interventions
must be matched by the capacity to deliver those
interventions to all who need them. If we fail to use these
unprecedented global health resources to strengthen
health systems, then we will have squandered a tremendous
opportunity.
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Summary
The 2009 World Malaria Report summarizes information received
from 108 malaria endemic countries and other sources and updates
the analysis presented in the 2008 Report. It highlights progress made
in meeting the World Health Assembly (WHA) targets for malaria to
be achieved by 2010 and 2015, and new goals on malaria elimination
contained in the Global Malaria Action Plan (2008):
t *OUFSOBUJPOBM GVOEJOH DPNNJUNFOUT GPS NBMBSJB DPOUSPM IBWF
increased from around US$ 0.3 billion in 2003 to US$ 1.7 billion in
2009 due largely to the emergence of the Global Fund and greater
commitments by the US President’s Malaria Initiative, the World
Bank and other agencies. This increase in funding is resulting
in dramatic scale-up of malaria control interventions in many
settings and measurable reductions in malaria burden.
t "O JODSFBTFE QFSDFOUBHF PG "GSJDBO IPVTFIPMET   BSF
estimated to own at least one insecticide-treated net (ITN) in 2008
DPNQBSFEUP  BOENPSFDIJMESFOVOEFSZFBSTPGBHF
VTFEBO*5/JO  DPNQBSFEUPQSFWJPVTZFBST CVUUIF
percentage of children using a net is still below the WHA target of
5IFTFXFJHIUFEBWFSBHFTBSFBòFDUFECZMPX*5/PXOFSTIJQ
in several large African countries for which resources for scale-up
are only now being made available. Household ITN ownership
SFBDIFENPSFUIBOJOIJHICVSEFO"GSJDBODPVOUSJFT
t 6TF PG BSUFNJTJOJOCBTFE DPNCJOBUJPO UIFSBQJFT "$5T  IBT
increased compared to 2006 but remains very low in most African
countries; in 11 of 13 countries surveyed during 2007–2008, fewer
UIBOPGDIJMESFOVOEFSZFBSTPGBHFXJUIGFWFSIBESFDFJWFE
BO"$5 XFMMCFMPXUIF8)"UBSHFUPG
t .PSF UIBO POFUIJSE PG UIF  NBMBSJPVT DPVOUSJFT  "GSJDBO
countries and 29 outside of Africa) documented reductions in
NBMBSJBDBTFTPGJODPNQBSFEUP5IFOVNCFSPG
cases fell least in countries with the highest incidence rates.
t 5FO DPVOUSJFT BSF JNQMFNFOUJOH OBUJPOXJEF FMJNJOBUJPO QSP
grammes of which six entered the elimination phase in 2009.
Eight countries are in the pre-elimination stage and a further nine
countries have interrupted transmission and are in the phase of
preventing reintroduction of malaria.
In countries that have achieved high coverage of their populations
with bed nets and treatment programmes, recorded cases and deaths
EVFUPNBMBSJBIBWFGBMMFOCZTVHHFTUJOHUIBU.JMMFOOJVN%FWFM-
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PQNFOU (PBMT .%(  UBSHFUT DBO CF BDIJFWFE JG UIFSF JT BEFRVBUF
coverage of key interventions. While these results were observed in
some island settings (Sao Tome and Principe and Zanzibar, United
Republic of Tanzania), they were also seen in countries on the African
mainland, including Eritrea, Rwanda, and Zambia.
There is evidence from Sao Tome and Principe, Zanzibar and
Zambia that large decreases in malaria cases and deaths have been
mirrored by steep declines in all-cause deaths among children less
UIBO  ZFBST PG BHF  TVHHFTUJOH UIBU JOUFOTJWF FòPSUT BU NBMBSJB
control could help many African countries to reach, by 2015, a twoUIJSETSFEVDUJPOJODIJMENPSUBMJUZBTTFUGPSUIJOUIF.%(T
1BSBTJUFSFTJTUBODFUPBOUJNBMBSJBMNFEJDJOFTBOENPTRVJUPSFTJTUance to insecticides are major threats to achieving global malaria
control. Well conducted surveillance of drug efficacy in endemic
countries with support from WHO has shown early evidence of resistance to artemisinins, and WHO is leading a major resistance containNFOU FòPSU $POUJOVFE VTF PG BSUFNJTJOJO NPOPUIFSBQZ JT B NBKPS
factor in parasite resistance; yet, despite WHO’s call for a halt to their
use, marketing of artemisinin monotherapies continues in many
countries.
International disbursements to malaria-endemic countries (US$ 0.65
billion in 2007, the latest year for which data are available), still fall
TIPSUPGUIF64CJMMJPOSFRVJSFEBOOVBMMZUPFOTVSFIJHIDPWFSBHF
BOE NBYJNBM JNQBDU XPSME XJEF "QQSPYJNBUFMZ  PG FYUFSOBM
funds were targeted to the WHO African Region. The South-East
Asia Region received the least money per person at risk for malaria
and saw the lowest increase in external financing between 2000 and
2007. High levels of external assistance are associated with increased
procurement of commodities and decreases in malaria incidence.
However, external funds for malaria control are disproportionately
concentrated on smaller countries with lower disease burdens. More
attention needs to be given to ensuring success in large countries that
account for most malaria cases and deaths, and protecting the gains
UIBUIBWFCFFONBEF5IJTXJMMSFRVJSFOPUPOMZBEFRVBUFöOBODJBM
resources but also the strengthening of health systems capable of
delivering vector control interventions, providing diagnostics for the
QBSBTJUPMPHJDDPOöSNBUJPOPGNBMBSJBBMPOHTJEFUSFBUNFOUXJUI"$5T 
and the development of routine surveillance systems for malaria as
XFMMBTGPSQBSBTJUFSFTJTUBODFUPBOUJNBMBSJBMNFEJDJOFTBOENPTRVJUP
resistance to insecticides.
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Key points
z
 Background and context
With the target year 2010 in sight, malaria-endemic countries and
the global community are attempting to achieve high coverage with
effective interventions to attain both coverage and impact targets.
1. On World Malaria Day 2008, the United Nations Secretary General
called for efforts to ensure universal coverage with malaria
prevention and treatment programmes by the end of 2010.
2. The goal established by the Member States at the World Health
Assembly and the Roll Back Malaria (RBM) Partnership is to reduce
the numbers of malaria cases and deaths recorded in 2000 by
50% or more by the end of 2010 and by 75% or more by 2015.
3. In September 2008, RBM launched the Global Malaria Action Plan
that defines the steps required to accelerate achievement of the
Partnership’s 2010 and 2015 targets for malaria control and elimination.

zPolicies and strategies for malaria control
To reach the 2010 and 2015 targets, countries must reach all
persons at risk for malaria with an insecticide-treated net (ITN)
or indoor residual spraying (IRS) and provide laboratory-based
diagnosis for all suspected cases of malaria and effective
treatment of all conﬁrmed cases.
Treatment
4. Prompt parasitological confirmation by microscopy or with a
rapid diagnostic test (RDT) is recommended for all patients with
suspected malaria, before treatment is started. Confirmed cases
of uncomplicated Plasmodium falciparum malaria should be
treated with an artemisinin-based combination therapy (ACT)
and P. vivax malaria with chloroquine where it is effective, or an
appropriate ACT in areas where P. vivax is resistant to chloroquine. Treatment of P. vivax should be combined with 14 days of
primaquine to prevent relapse.
5. Treatment solely on the basis of clinical suspicion should be
considered only when a parasitological diagnosis is not accessible. In 2008, 20 of 45 malaria-endemic countries in the WHO
African Region and 51 of 64 countries outside the African Region
reported having a policy of parasitological testing of suspected
malaria cases in persons of all ages, and 78 countries reported a
policy of treatment with ACT for P. falciparum malaria.
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6. WHO recommends that oral artemisinin-based monotherapies
be withdrawn from the market and replaced with ACTs. Thirtyseven countries still allow use of oral artemisinin-based monotherapies; most are located in the African Region, followed by the
Region of the Americas and the South-East Asia Region.
7. Parasite resistance has rendered previous antimalarial medicines
ineffective in most parts of the world, threatening malaria control.
The highly effective artemisinin derivatives and their partner
drugs are vulnerable to the same risk. Resistance of P. falciparum
to artemisinins has been observed at the Cambodia-Thailand
border.

Prevention
8. In 2008, 23 countries in the African Region and 35 outside that
Region had adopted the WHO recommendation to provide
bednets for all age groups at risk for malaria, not just women and
children; this represents an increase of 13 countries since 2007.
9. IRS with WHO-approved chemicals (including DDT) remains one
of the main interventions for reducing and interrupting malaria
transmission by vector control in all epidemiological settings. In
2008, 44 countries, including 19 in the African Region, reported
implementing IRS.
10. Intermittent preventive treatment (IPTp) is recommended for
pregnant women in areas of high transmission. Thirty-three
countries in the African Region, 3 in the Eastern Mediterranean
Region and 1 in Western Pacific Region had adopted an IPTp
policy by 2009.

zProgress in preventing malaria
Coverage with ITNs is increasing rapidly in some countries
of Africa, household ITN ownership having risen to 31%
in high-burden countries by the end of 2008.
11. Nearly 140 million long-lasting insecticidal nets (LLINs) were
delivered to high-burden countries in the African Region in
2006–2008.
12. A model-based estimate showed that 31% of African households
owned at least one ITN, and 24% of children under 5 years of
age had used an ITN in 2008. Household ITN ownership reached
≥ 50% in 13 (37%) of 35 high-burden countries in the African
Region by 2008. Surveys show that seven countries (Equatorial
Guinea, Ethiopia [population living at < 2000 m], Gabon, Mali,
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Sao Tome and Principe, Senegal and Zambia) had reached a
household ITN ownership rate of ≥ 60% by 2007 or 2008.
13. The percentage of children < 5 years who had used an ITN the
previous night, given household ownership of at least one ITN,
was 51% (median; range, 14–68%) in six countries for which data
were available in 2006–2007. As all six surveys were demographic and health surveys, which are usually conducted in the dry
season; use in the wet season might be higher.
14. In two of four countries in the African Region in which repeated
national surveys were carried out, household ITN ownership
decreased by 13% and 37% within 24–36 months of mass distribution, suggesting that strong programmes for routine distribution of ITNs are needed. Routine monitoring of the durability of
LLINs and of the longevity of the insecticide are needed in order
to calculate the requirements for ITN maintenance.

z
 Progress in the diagnosis
and treatment of malaria
ACT procurement is improving, and the percentage of children
with fever who are treated with an ACT is rising. Nevertheless,
countries received only about 50% of the ACTs needed to treat
malaria cases at health facilities in the public sector in 2008.
15. In 18 high-burden WHO African Region countries for which data
were available, 22% of the reported suspected malaria cases
were confirmed with a parasite-based test in 2008.
16. Access to treatment, especially ACTs, was generally poor in
African countries. Less than 15% of children under 5 years of age
received an ACT when they had fever in 11 of 13 African countries
for which survey data were available in 2007–2008.
17. Nine household surveys in 2007–2008 showed that 20% of
pregnant women received a second dose of ITP.

z
 Impact of malaria control
Dramatic reductions in the numbers of childhood deaths from
malaria and from all causes have been reported in some settings
where high coverage has been reached with effective interventions.
18. Reductions of more than 50% in the numbers of reported
malaria cases and deaths were observed in four high burden
African countries (Eritrea, Rwanda, Sao Tome and Principe and
Zambia) and one area (Zanzibar, United Republic of Tanzania).
Reductions of > 50% were also observed in five low transmission
African countries (Botswana, Cape Verde, Namibia, South Africa
and Swaziland). In Sao Tome and Principe and Zanzibar (United
Republic of Tanzania) reductions in the number of malaria cases
and deaths were found within 2–3 years of widespread use of
IRS, LLINs and ACTs. In Rwanda, a reduction was found with only
LLINs and ACTs.
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19. The numbers of inpatient deaths from all causes decreased by
53% in Sao Tome and Principe and 57% on the islands of Zanzibar
(United Republic of Tanzania) after aggressive malaria control.
In Zambia, child mortality rates from all causes fell by 35%, as
measured both by the number of deaths recorded in health facilities and by < 5 mortality rates derived from the Demographic
and Health Survey of 2007. These trends, if confirmed in nonisland countries, suggest that intensive malaria control could help
many African countries to reach, by 2015, a two-thirds reduction
in child mortality, as set forth in the Millennium Development
Goals.
20. In other WHO regions, the number of reported cases of confirmed
malaria decreased by more than 50% in 29 of the 56 malariaendemic countries between 2000 and 2008. The number of cases
fell least in countries with the highest incidence rates, indicating
that greater attention should be given to countries that account
for most malaria cases and deaths outside Africa.

z
 Eliminating malaria
In September 2008, the RBM Partnership set a target of eliminating
malaria in eight to ten countries by 2015 and afterwards in all
countries that were in the pre-elimination phase in 2008.
21. Eight countries are in the pre-elimination stage of malaria control
in 2009; 10 countries are implementing elimination programmes
nationwide (six having entered the elimination phase in 2009),
and a further nine countries (Armenia, Bahamas, Egypt, Jamaica,
Morocco, Oman, Russian Federation, Syrian Arab Republic and
Turkmenistan) have interrupted transmission and are in the
phase of preventing re-introduction of malaria.

z
 Financing malaria control
The funds committed to malaria control from international sources
have increased substantially, from approximately US$ 0.3 billion in
2003 to US$ 1.7 billion in 2009. The levels of domestic ﬁnancing
for malaria appear to have been maintained over this period.
22. Funds disbursed for malaria control increased from US$ 592
million in 2006 to US$ 652 million in 2007. Commitments for
malaria control exceeded US$ 1 billion in 2008 and US$ 1.7 billion
in 2009, suggesting that the funds continue to increase.
23. Of 108 malaria-endemic countries, 76 received external assistance for malaria control between 2000 and 2007. The highest per
capita expenditure was seen in countries with smaller populations at risk.
24. Countries that received more than US$ 7 in external assistance
per person at risk for malaria between 2000 and 2007 were more
likely to report a reduction in the number of malaria cases than
countries with a lower level of assistance.
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Chapter 1.

Introduction
The renewed effort to control malaria worldwide and move towards
elimination in some countries is founded on the latest generation of
effective tools and methods for prevention and treatment. Increasing
use of long-lasting insecticide nets (LLINs), artemisinin-based combination therapies (ACTs) and indoor residual spraying (IRS) of insecticide
provides an unprecedented opportunity to control and, in selected
countries, eliminate malaria.
To accelerate progress in malaria control, the 2005 World Health
Assembly advanced the Roll Back Malaria (RBM) targets defined in
 CZ "GSJDBO )FBET PG 4UBUF BOE TFU B DPWFSBHF UBSHFU PG 
or more for four key interventions: insecticide-treated nets (ITNs)
for people at risk, appropriate antimalarial drugs for patients with
probable or confirmed malaria, IRS for households at risk, and intermittent preventive treatment in pregnancy (in high-transmission
areas) (1). The Health Assembly specified that, as a result of these
interventions, the numbers of malaria cases and deaths per capita
TIPVMECFSFEVDFECZPSNPSFCFUXFFOBOE BOECZ
PSNPSFCFUXFFOBOE5IFTFHPBMTXFSFBóSNFEJO
the Global Malaria Action Plan (2).
Following a resolution of the Health Assembly to establish a
World Malaria Day (3) as a yearly advocacy forum, international
organizations, nongovernmental organizations, multilateral organizations and donors, private sector partners and research institutions
commemorated the first World Malaria Day in 2008. The commemorations culminated in a call by the United Nations Secretary General
for universal coverage with malaria control interventions.
Last year’s Report, on the basis of data for 2006, showed that the
increased political commitment from national governments and
partners earlier in the decade had led to more financing and effective
commodities to malaria-endemic countries. This was good news, as
there were an estimated 880 000 deaths from malaria and about 250
million cases in 2006. The 2008 Report also highlighted several success
stories outside Africa, although the overall decrease in the number of
confirmed cases was slow. In high-burden countries in Africa, relatively
few successes were recorded. While progress in malaria control has
been remarkable, a number of potential threats demand increased
attention, including: resistance to insecticides and antimalarial
medicines and lack of alternatives; insufficient funding to attain
universal coverage; weak global and international purchasing and
supply chains, which result in stock-outs of key commodities at national
and health facility levels; and lack of monitoring and management
information systems of effects in high-burden African countries.
Readers of this Report will want to know, in comparison to last
year: have finances continued to grow, to enable scale up throughout
Africa and globally? Have the commodities distributed by national
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governments ended up in households, benefitting children, women
and other adults? Is the financing and the coverage by interventions
having an effect?
This Report provides data for two additional years, 2007 and 2008.
It describes the status of malaria control both outside as well as
inside Africa. In addition, it describes the full chain, from financing
and policies to number of commodities distributed, intervention
coverage in households and, finally, impact. This third edition of the
World Malaria Report covers progress in malaria control in five areas.
t Chapter 2 addresses national policies and strategies on malaria
control, established to reduce the burden of disease. It covers the
adoption by countries of recommendations for malaria control,
treatment and prevention promoted by WHO, with adjustments
for their particular epidemiological settings.
t 1SPHSFTT JO JNQMFNFOUJOH USFBUNFOU BOE DPOUSPM NFBTVSFT JT
compared to international targets for malaria control in Chapter 3.
This chapter is based on data on the number of commodities
distributed by ministries of health and those delivered by manufacturers and on survey data. The data were analysed to determine
whether the commodities purchased, delivered and distributed
ended up in households and at health facilities. The most recent
surveys, 2006–2008, were analysed to see how successful national
malaria programmes have been in reaching their intended targets,
including universal coverage.
t Chapter 4 summarizes the global burden of malaria, and reviews
recent trends in the reported number of malaria cases and deaths.
It also assesses the evidence for malaria control activities having
an impact on malaria disease burden in each WHO Region.
t 5IF TUBUVT PG FMJNJOBUJPO PG NBMBSJB JT EFTDSJCFE JO Chapter 5,
which presents progress in those countries that are preparing to
enter the elimination phase (pre-elimination), those in the elimination phase and those that have eliminated malaria but are not
yet certified by WHO (phase of prevention of reintroduction).
t Chapter 6 summarizes trends in international and domestic
financing for malaria and their relation to estimated resource
requirements; how funds disbursed from external agencies
have been allocated to different geographical regions, countries
and programmes; and the relation between external financing,
programme implementation and disease trends.
Profiles of 31 countries are then presented. Two or three countries
with the highest malaria burdens were chosen from five of the six
WHO Regions. The other profiles are those of the 20 countries with
the highest burden in the African Region.
Following the profiles, annexes give data by country for malariarelated indicators.
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Chapter 2.

Policies, strategies and targets
for malaria control
This chapter summarizes the policies, strategies and targets
for malaria control recommended by WHO. It includes three
sections: 1) diagnosis and treatment of malaria; 2) malaria
prevention by mosquito control; and 3) goals, indicators and
targets.

2.1

Diagnosis and treatment of malaria,
including preventive treatment

The two main objectives of an antimalarial treatment policy are:
1. to reduce morbidity and mortality by i) ensuring rapid, complete
cure of the infection and thus preventing the progression of
uncomplicated malaria to severe, potentially fatal disease, ii)
malaria-related anaemia and, during pregnancy, iii) the negative
impact of malaria on the fetus; and
2. to curtail the transmission of malaria by reducing the parasite
reservoir of infection and infectivity.
Current WHO recommendations for diagnosis and treatment are
shown in Box 2.1. Since publication of the World Malaria Report 2008,
WHO has made several modifications to its malaria policy recommendations (1):
i) Prompt parasitological confirmation by microscopy or alternatively by rapid diagnostic tests (RDTs) is recommended for all patients
with suspected malaria before treatment is started. Treatment solely
on the basis of clinical suspicion should be considered only when a
parasitological diagnosis is not accessible.
ii) A fifth ACT, dihydroartemisinin-piperaquine, has been added to
the treatment options.
iii) A single dose of primaquine is recommended in addition to ACT
as an anti-gametocyte medicine in treatment of P. falciparum malaria,
particularly as a component of a pre-elimination or an elimination
programme, provided the risks for haemolysis in glucose-6-phosphate
dehydrogenase (G6PD)-deficient patients have been considered.
Furthermore, in light of evidence of resistance to artemisinins,
WHO urges more strongly the continued routine monitoring of therapeutic efficacy of antimalarial medicines and halting the use all monotherapies for the treatment of uncomplicated malaria (2).
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BOX 2.1

WHO recommendations for diagnosis and treatment
of malaria
UÊ *À«ÌÊ«>À>ÃÌ}VÊVwÀ>ÌÊLÞÊVÀÃV«ÞÊÀÊ>ÌiÀ>ÌÛiÞÊ
LÞÊÀ>«`Ê`>}ÃÌVÊÌiÃÌÃÊ, /Ã®ÊÃÊÀiVi`i`ÊÊ>Ê«>ÌiÌÃÊ
ÃÕÃ«iVÌi`ÊvÊ>>À>ÊLivÀiÊÌÀi>ÌiÌÊÃÊÃÌ>ÀÌi`°Ê/Ài>ÌiÌÊÃiÞÊÊ
ÊÌ iÊL>ÃÃÊvÊVV>ÊÃÕÃ«VÊÃ Õ`ÊÞÊLiÊVÃ`iÀi`ÊÜ iÊÊ
>Ê«>À>ÃÌ}V>Ê`>}ÃÃÊÃÊÌÊ>VViÃÃLi°Ê
UÊ 1V«V>Ìi`ÊPlasmodium falciparumÊ>>À>ÊÃ Õ`ÊLiÊÌÀi>Ìi`Ê
ÜÌ Ê>Ê>ÀÌiÃL>Ãi`ÊVL>ÌÊÌ iÀ>«ÞÊ /®ÆÊÛÛ>ÝÊ
>>À>ÊÃ Õ`ÊLiÊÌÀi>Ìi`ÊÜÌ ÊV ÀµÕiÊÜ iÀiÊÌÊÃÊivviVÌÛi]Ê
ÀÊ>Ê>««À«À>ÌiÊ /]ÊÊ>Ài>ÃÊÜ iÀiÊP. vivaxÊÀiÃÃÌ>ViÊÌÊ
V ÀµÕiÊ >ÃÊLiiÊ`VÕiÌi`°Ê Ì ÊV ÀµÕiÊ>`Ê
 /ÃÊÃ Õ`ÊLiÊVLi`ÊÜÌ Ê«À>µÕiÊvÀÊ£{Ê`>ÞÃÊÊÌ iÊ
ÌÀi>ÌiÌÊvÊP. vivax >>À>]ÊvÀÊÌ iÊ«ÀiÛiÌÊvÊÀi>«ÃiÃ]Ê
ÃÕLiVÌÊÌÊVÃ`iÀ}ÊÌ iÊÀÃÊvÊ >iÞÃÃÊÊ«>ÌiÌÃÊÜÌ Ê
È* `iwViVÞ°
UÊ ÛiÊ /ÃÊ>ÀiÊVÕÀÀiÌÞÊÀiVi`i`ÊvÀÊÕÃi\Ê>ÀÌiiÌ iÀ
Õiv>ÌÀi]Ê>ÀÌiÃÕ>Ìi>`>µÕi]Ê>ÀÌiÃÕ>ÌiiyµÕi]Ê
>ÀÌiÃÕ>ÌiÃÕv>`ÝiÊ«ÞÀiÌ >i]Ê>`Ê` Þ`À>ÀÌiÃ
««iÀ>µÕi°Ê/ iÊV ViÊvÊÌ iÊ /ÊÃ Õ`ÊLiÊL>Ãi`ÊÊÌ iÊ
ivwV>VÞÊvÊÌ iÊVL>ÌÊÊÌ iÊVÕÌÀÞÊÀÊ>Ài>ÊvÊÌi`i`Ê
ÕÃi°
UÊ ÀÌiÃÊ`iÀÛ>ÌÛiÃÊÃ Õ`ÊÌÊLiÊÕÃi`Ê>ÃÊÌ iÀ>«iÃÊ
vÀÊÌ iÊÌÀi>ÌiÌÊvÊÕV«V>Ìi`Ê>>À>Ê>ÃÊÌ ÃÊÜÊ«ÀÌiÊ
ÀiÃÃÌ>ViÊÌÊÌ ÃÊVÀÌV>ÞÊ«ÀÌ>ÌÊV>ÃÃÊvÊ>Ì>>À>Ã°Ê
UÊ ÊÃ}iÊ`ÃiÊvÊ«À>µÕiÊÌÊLiÊ>``i`Ê>ÃÊ>Ê>Ì}>iÌVÞÌiÊ
i`ViÊÌÊ /ÊÌÀi>ÌiÌÊvÊP. falciparumÊ>>À>]Ê«>ÀÌVÕ>ÀÞÊ
>ÃÊ>ÊV«iÌÊvÊ«Àii>ÌÊÀÊi>ÌÊ«À}À>i]ÊÃÊ
ÀiVi`i`Ê«ÀÛ`i`ÊÌ iÊÀÃÊvÊ >iÞÃÃÊÊÈ* `iwViÌÊ
«>ÌiÌÃÊÃÊVÃ`iÀi`°Ê
UÊ -iÛiÀiÊ>>À>ÊÃ Õ`ÊLiÊÌÀi>Ìi`ÊÜÌ Ê>Ê«>ÀiÌiÀ>Ê>ÀÌiÃÊ
`iÀÛ>ÌÛiÊÀÊµÕiÊÌÊLiÊvÜi`ÊLÞÊ>ÊV«iÌiÊVÕÀÃiÊvÊ>Ê
ivviVÌÛiÊ /Ê>ÃÊÃÊ>ÃÊÌ iÊ«>ÌiÌÊV>ÊÌ>iÊÀ>Êi`V>ÌÃ°Ê
7 iÊÌÀ>ÛiÕÃÊÀÊÌÀ>ÕÃVÕ>ÀÊÌÀi>ÌiÌÊÃÊÌÊvi>ÃLi]Êi°}°Ê
Ê«iÀ« iÀ>Ê i>Ì Ê«ÃÌÃ]Ê«>ÌiÌÃÊÃ Õ`ÊÀiViÛiÊ«ÀiÀiviÀÀ>Ê
ÌÀi>ÌiÌÊÜÌ Ê>Ê>ÀÌiÃÊÃÕ««ÃÌÀÞÊ>`ÊLiÊÌÀ>ÃviÀÀi`ÊÊ
ÌÊ>Ê i>Ì Êv>VÌÞÊV>«>LiÊvÊ«ÀÛ`}Ê`iwÌÛiÊÌÀi>ÌiÌÊÜÌ Ê
«>ÀiÌiÀ>Ê>Ì>>À>Êi`ViÃ°
UÊ ÊÃiÌÌ}ÃÊÜÌ ÊÌi`Ê i>Ì Êv>VÌÞÊ>VViÃÃ]Ê`>}ÃÃÊ>`Ê
ÌÀi>ÌiÌÊÃ Õ`ÊLiÊ«ÀÛ`i`Ê>ÌÊVÕÌÞÊiÛiÊÌ ÀÕ} Ê>Ê
«À}À>iÊvÊVÕÌÞÊV>ÃiÊ>>}iiÌÊ iL>Ãi`Ê
>>}iiÌ®ÊvÊ>>À>°
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2.2

Malaria prevention through
mosquito control

2.2.1 Aims
Malaria vector control is intended to protect individuals against
infective mosquito bites and, at the community level, to reduce the
intensity of local malaria transmission. The two most powerful and
most broadly applied interventions are insecticide-treated nets
(ITN) and indoor residual spraying (IRS). In some specific settings
and circumstances (if the breeding sites are few, fixed, and easy to
identify) these core interventions may be complemented by other
methods such as larval control or environmental management. WHO
recommendations for vector control are the following:
1. Because high coverage rates are needed to realize the full potential
of either ITNs or IRS, WHO GMP recommends “universal coverage”
of all people at risk in areas targeted for malaria prevention. In the
case of ITNs, this means that all people at risk in areas targeted for
malaria prevention should be covered with ITNs (3, 4).
2. ITNs should be either free of charge or highly subsidized. Cost
should not be a barrier to making them available to all people at
risk, especially young children and pregnant women (3).
3. Universal coverage with long-lasting insecticidal nets (LLINs) can
be achieved and maintained by combining distribution through
occasional campaigns with continuous distribution to pregnant
women and infants at routine antenatal and immunization
contacts (3).
4. Only LLINs recommended by the WHO Pesticide Evaluation Scheme
(WHOPES) should be procured by national malaria programmes
and partners for malaria control. These nets are designed to
maintain their biological efficacy against vector mosquitoes for
at least three years in the field under recommended conditions of
use, obviating the need for regular insecticide treatment (5, 6).
5. IRS consists of the application of insecticides to the inner surfaces
of dwellings, where endophilic anopheline mosquitoes often rest
after taking a blood meal (4). IRS is applicable in many epidemiological settings, as long as operational and resource feasibility is
considered in policy decisions. Twelve insecticides belonging to
four chemical classes are currently recommended by WHO for IRS.
An insecticide for IRS in a given area is selected on the basis of data
on resistance, the residual efficacy of the insecticide, cost, safety
and the type of surface to be sprayed. Special attention must be
given to preserving susceptibility to pyrethroids, because they are
the only class of insecticide currently used on ITNs.
6. Scientific evidence indicates that IRS is effective in controlling malaria transmission and thus reduces the related burden
of morbidity and mortality as long as most houses and animal
TIFMUFST FH    JO UBSHFUFE DPNNVOJUJFT BSF USFBUFE *34
is effective only if the operation is performed correctly, which
depends on the existence at national, provincial and district levels
of adequate infrastructure and programme capacity for implementation, monitoring and evaluation (4).
7. DDT has comparatively long residual efficacy (≥ 6 months) against
malaria vectors and plays an important role in the management
of vector resistance. Countries can use DDT for IRS for as long as
necessary and in the quantities needed, provided that the guide-

4

lines and recommendations of WHO and the Stockholm Convention are met and until locally appropriate, cost-effective alternatives are available for a sustainable transition from DDT (7).
8. Resistance to insecticides, especially pyrethroids, is an urgent and
growing threat to the sustainability of current methods of vector
control. Monitoring and managing resistance to the insecticides
used in both ITNs and IRS are vital (3, 4).
9. In most settings where IRS has been or is being deployed, ITNs
or LLINs are already in use. Neither LLINs nor IRS alone will be
sufficient to achieve and maintain interruption of transmission
in holoendemic areas of Africa or in hyperendemic areas in other
regions (3). Some observational evidence indicates that the combination of IRS and LLIN is more effective than either intervention
alone, especially if the combination helps to increase overall
coverage with vector control (8). More formal trials are being
planned. In using the combination of IRS and ITNs, it is preferable
to use a non-pyrethroid insecticide for IRS.

2.2.2 Resistance to antimalarial drugs
Antimalarial drug resistance is a major public health problem,
which hinders the control of malaria. The rapid spread of resistance
to these drugs over the past few decades has led to intensification
of the monitoring of their efficacy, to ensure proper management
of clinical cases and early detection of changing patterns of resistance in order to revise national malaria treatment policies. Surveillance of therapeutic efficacy over time is an essential component
of malaria control. The results of tests for therapeutic efficacy (in
vivo tests) provide the most important information for determining whether first- and second-line drugs are still effective and also
provide evidence for ministries of health to update their national
malaria treatment policies.
WHO’s role in the global management of drug resistance has
been twofold. Its normative and standard-setting role results in a
harmonized approach to this global concern. In order to interpret
and compare results within and between regions, and to follow
trends over time, tests must be conducted with similar standardized
procedures, and WHO has standarded the available methods. Since
1996, WHO has updated the protocol for assessing antimalarial drug
efficacy on the basis of expert consensus and feedback from the field
(9). WHO has also prepared a field manual on in vitro assays for the
sensitivity of malaria parasites to antimalarial drugs (10) and a guideline
on genotyping malaria parasites to distinguish between reinfection
and recrudescence during therapeutic efficacy tests. Genotyping is
now becoming mandatory with the longer follow-up of patients (11).
Apart from its normative role, WHO GMP is also providing technical
assistance to countries in both the surveillance of drug resistance and
guidance on treatment policies. Routine surveillance systems put in
place by countries and coordinated by WHO have shown that the
failure rate of currently used ACTs is increasing on both sides of the
Thai-Cambodian border, due mainly to local emergence of resistance
to artemisinin derivatives. WHO is investigating this problem and
implementing strategies to contain and prevent the dissemination
of resistance further.
In response to the challenge posed by the emergence of resistance
to antimalarial drugs, WHO has established a global database of information and the results of antimalarial drug efficacy tests at country
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level. The database is used by governments to review and update
their treatment policies. The continuously updated database can also
be made available to other stakeholders. The data will be analysed
for a report on global monitoring in 2009, focusing on the efficacy
of ACTs, which will describe WHO’s work in monitoring resistance to
antimalarial drugs, setting up the database, standardizing therapeutic efficacy tests, promoting more rational use of the available tests
for evaluating resistance and showing how the results of these tests
are used for updating national malaria treatment policies.

2.3

The indicators in Table 2.1 apply to countries with high, moderate
and low transmission that are in the control phase but not to those
in the pre-elimination or elimination phases. Indicators have not yet
been developed for the phases of pre-elimination, elimination and
prevention of reintroduction.

Goals, indicators and targets

The vision of the RBM Partnership is “a world free from the burden
of malaria” (12). As of 2007, the United Nations (through the MDGs),
the World Health Assembly and the RBM Partnership had consistent
goals for intervention coverage and impact for 2010 and 2015 (13–15).
$PWFSBHFJTNFBOUUPSFBDIŻCZXJUIGPVSLFZJOUFSWFOtions: ITNs for people at risk, appropriate antimalarial medicines for
patients with probable or confirmed malaria, IRS for targeted households at risk and intermittent preventive treatment in pregnancy (in
moderate-to-high transmission settings). The global impact targets
are a reduction in the number of malaria cases and deaths per
DBQJUBCZPSNPSFCFUXFFOBOE BOECZPSNPSF
between 2000 and 2015.
The RBM partnership added three additional targets as part of
the Global Malaria Action Plan in September 2008 (16). The first is to
reduce the global number of malaria deaths to near-zero preventable deaths by 2015. This target is more aggressive than the previous
UBSHFUPGBSFEVDUJPOJOUIFOVNCFSPGNBMBSJBEFBUITCZ 
although there is no global consensus on how to measure preventable deaths. The second is that malaria should be eliminated in 8–10
countries by 2015 and afterwards in all countries that are in the preelimination phase today (2008). The third goal is, “in the long term,
eradicate malaria worldwide by reducing the global incidence to
zero through progressive elimination in countries”.
The Inter-agency and Expert Group on MDG Indicators has established specific indicators for malaria (13):
6.6

Incidence and death rates associated with malaria.

6.7

Proportion of children under 5 years sleeping under
insecticide-treated bed nets.

6.8

Proportion of children under 5 years with fever who
are treated with appropriate antimalarial medicines.

Table 2.1 draws together the work of RBM since 1998, the Abuja
Declaration in 2000 (14), the resolution of the Health Assembly in 2005
(15), and various subsequent revisions of the MDGs for malaria and
the RBM Global Action Plan for Malaria. It shows practical indicators
recommended by WHO for use by national malaria programmes
to measure coverage with malaria control interventions and epidemiological impact. Core national operational logistics and reporting
indicators are also listed. The only substantial change from last year’s
indicator list is the addition of a new IRS indicator: percentage of
at-risk population targeted by IRS. This indicator has no target but is
intended to monitor the contribution of IRS to overall malaria control.
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Table 2.1 Malaria indicators, targets and sources of data (17–19)
A. TRENDS IN MALARIA CASES AND DEATHS
IMPACT MEASURE

INDICATOR

NUMERATOR

DENOMINATOR

DATA TYPE/SOURCE TARGET

1.1 Conﬁrmed malaria cases
(microscopy or RDT, per 1000
persons per year) a

Conﬁrmed malaria cases
per year (< 5 years or total)

Population
(< 5 years or total)

Routine surveillance

Reduction in cases per
capita:
t 50% by 2010, and
t 75% by 2015 in
comparison with 2000

1.2 Inpatient malaria cases
(per 1000 persons per year) b

No. of inpatient malaria cases
per year (< 5 years or total)

Population
(< 5 years or total)

Routine surveillance

Reduction in cases per
capita:
t 50% by 2010, and
t 75% by 2015 in
comparison with 2000

1.3 Malaria test positivity rate
(both microscopy and RDT)a

No. of laboratory-conﬁrmed
malaria cases

No. of suspected malaria
cases with parasitebased laboratory
examination

Routine surveillance

No target set, indicates
level of control c

1.4 Inpatient malaria deaths
(per 1000 persons per year)

No. of inpatient malaria
deaths per year
(< 5 years or total)

Population
(< 5 years or total)

Routine surveillance

1.5 Malaria-speciﬁc deaths
(per 1000 persons per year)

No. of malaria deaths per year
(< 5 years or total)

Population
(< 5 years or total)

Verbal autopsy
(surveys), complete
or sample vital
registration systems

Reduction in deaths per
capita:
50% by 2010 and t 75%
by 2015 in comparison
with 2000 d

For high-transmission countries
1.6 Deaths of children < 5
years old from all causes (per
1000 children < 5 years old
per year)

No. of deaths in children
< 5 years old from all causes

Population
(< 5 years)

Household surveys,
complete or sample
vital registration
systems

NUMERATOR

DENOMINATOR

DATA TYPE/SOURCE TARGET

No. of children < 5 years
receiving appropriate
antimalarial treatment
(according to national policy)
within 24 hours of onset of fever

No. of children < 5
Household surveys
years with fever in the
past 2 weeks in surveyed
householdse

t 80%

2.2 ITN use by all persons or
children < 5 years or pregnant
women (MDG indicator 6.7) h

No. of persons (all ages) or
children < 5 years or pregnant
women who reported sleeping
under an ITN during previous
night

No. of persons (all ages) Household surveys
or children < 5 years old
or pregnant women in
surveyed households

t 80%

2.3. “Administrative” ITN
coverage i

No. of persons with ITN from
numbers of ITN distributed i

No. of persons at risk for
malaria

Routine NMCP data

t 80%

2.4. Percentage of population at
risk that is targeted for indoorresidual spraying (IRS)

No. of persons that are targeted
for IRS

No. of persons at risk
for malaria

Routine NMCP data

No target set. Indicates
contribution of IRS to
overall malaria control

2.5. Households sprayed
with insecticide among those
targeted

No. of households sprayed at
least once in one year according
to national guidelines

No. of households
targeted according
to national guidelines

Routine NMCP data

100%

No. of pregnant women
who received two doses of
intermittent preventive therapy

No. of pregnant women
who made at least one
ANC visit in one year

Routine antenatal
clinic data

t 80%

Malaria cases

Malaria transmission

Malaria deaths

No target set

B. COVERAGE WITH INTERVENTIONS
CONTROL STRATEGY

INDICATOR

Prompt access to effective treatment
2.1 Appropriate antimalarial
treatment of children < 5 years
within 24 hours of onset of
fever e–g (MDG indicator 6.8)

Mosquito control with ITNs

Mosquito control by IRS

Prevention of malaria in pregnancy
For high-transmission countries
2.6. Pregnant women who
received two doses of
intermittent preventive therapy
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C. OPERATIONAL INDICATORS USED AT HEALTH FACILITY, DISTRICT AND NATIONAL LEVELS, MEASURED USING ROUTINE HEALTH INFORMATION SYSTEMS
MONITORING

INDICATOR

NUMERATOR

3.1. Percentage of outpatient
suspected malaria cases that
undergo laboratory diagnosis j

DENOMINATOR

DATA TYPE/SOURCE

TARGET

No. of outpatient suspected
No. of outpatient suspected
malaria cases that undergo
malaria cases that should be
laboratory diagnosis (by age group) examined (by age group)

Routine surveillance data

t 90%

No. of malaria cases receiving
appropriate antimalarial treatment
at health facility

No. of outpatient malaria
cases expected to be treated
at health-facility level with
appropriate antimalarial
medicine

Routine logistic data

100%

No. of ITNs distributed
to vulnerable groups k

No. of persons in vulnerable
groups targeted for receiving
ITNs

Routine logistic data

t 80%

No. of health facilities without
stock-outs of any ﬁrst-line
antimalarial medicines, ITNs
and RDTs, by month l

No. of health facilities

Routine logistic data

100%

No. of health facility reports
received each month, on logistics
or surveillance

No. of health facility reports
expected each month

Routine surveillance
and logistic data

> 90%

Diagnosis

Appropriate treatment at health facilities
3.2. Percentage of outpatient
cases that received appropriate
antimalarial treatment according
to national policy

Routine distribution of mosquito nets
3.3. ITN distribution to vulnerable
sub-groups

Antimalarial drug supplies
3.4. Health facilities without
stock-outs of ﬁrst-line
antimalarial medicines, mosquito
nets and diagnostics, by month

Reports for programme management
3.5. Completeness of monthly
health facility reports on logistics
or surveillance m

From references 17–19
RDT: rapid diagnostic test; MDG: Millennium Development Goal; ITN: insecticide-treated net; IRS: indoor residual spraying
a.

Use only if > 90% of suspected cases have examination for parasites (microscopy or RDT).

b.

Marker for severe malaria.

c.

Malaria test positivity rate < 5% during the malaria season marks the readiness for transition from control stage to pre-elimination stage.

d.

A new RBM target was introduced in the 2008 Global Malaria Action Plan: “near zero preventable malaria deaths” by 2015. This target is more ambitious than the target of 75% reduction in malaria deaths by 2015.
There is no global consensus on how to measure preventable malaria deaths.

e.

As malaria incidence is reduced, a smaller percentage of fevers will be due to malaria. With improved diagnosis, treatment can be targeted at conﬁrmed cases. This indicator is currently under review.

f.

In areas where P. vivax is dominant and in areas of low transmission, this indicator may be less useful.

g.

The intention is to treat all persons with an appropriate antimalarial medicine; however, children are at greatest risk, especially in areas of high transmission.

h.

Indicator should be calculated separately for all persons, children and pregnant women.

i.

“Administrative” or operational ITN coverage is measured from the number of LLINs or ITNs distributed by ministries of health and partners. LLINs are the preferred type of ITN;
they are assumed to protect for 3 years and conventional ITN for 1 year. One LLIN is assumed to protect two persons. This indicator mainly measures distribution and not hanging or use.

j.

Laboratory diagnosis includes microscopy and RDT; this is also an indicator of the quality of surveillance.

k.

e.g. pregnant women attending antenatal clinics, children attending in the context of the expanded programme on immunization.

l.

This indicator has three subindicators: one each for antimalarial medicines, ITNs and RDTs.

m.

This indicator can have one to three subindicators, depending on the data collection forms and reporting channels. For example, the inpatient data channel may be separate from the outpatient data channel,
or logistics and disease surveillance data channels may be separate.
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Chapter 3.

Interventions to control malaria
This chapter addresses the implementation of policies and
coverage with interventions. The first part contains a description of how national programmes have adopted and implemented policies and strategies as compared with those
recommended by WHO. Second, information is provided on
global ACT supplies, the artemisinin market situation and oral
artemisinin-based monotherapy medicines. The third section
describes intervention coverage in high-burden countries in
the WHO African Region. The fourth section gives the numbers
of ITNs, ACTs and RDTs distributed, by WHO Region.

3.1

Adoption of policies and strategies
for malaria control

Adoption of policies and strategies is reported to WHO by
countries (see Annex 4.A). National adoption and implementation of
policies by WHO Region is shown in Table 3.1. In 2008, 23 countries
in the WHO African Region and 35 outside of the African Region had
adopted the WHO policy recommendation to provide bed nets to all
age groups at risk of malaria, an increase of 13 countries since 2007.
In 2008, 44 countries, including 19 in Africa, reported implementing
IRS. DDT use for IRS was reported by 12 countries: eight countries
in the African Region, three in the South-East Asia Region and one
in the Western Pacific Region. In 2008, 20 of 45 malaria endemic
countries in the WHO Africa Region and 51 of 64 endemic countries
in other regions reported having adopted a policy of providing parasitological diagnosis to all age groups. Twelve African countries are
using RDTs at community level. Details of country policies are given
in Annex 4.A. Thirty-three countries in the African Region, three in
the Eastern Mediterranean Region and one in Western Pacific Region
had adopted the policy by 2009.

Information on adoption of the WHO policy on ACTs and their
deployment:
t DPVOUSZBEPQUJPOPG"$5TUIF8)0(.1"OUJNBMBSJBM%SVH1PMJDJFT
Database (http://www.who.int/malaria/treatmentpolicies.html)
and
t DPVOUSZEFQMPZNFOUPG"$5TUPHFOFSBMIFBMUITFSWJDFTDPNQJMFE
by the GMP Supply Chain Management Unit on the basis of
reports from WHO regional and country offices.

Information on ACT sales for public sector use by manufacturers
eligible for procurement by WHO in 2008 was obtained from various
companies.
t "SUFNFUIFSMVNFGBOUSJOF"KBOUB $JQMB /PWBSUJT
t "SUFTVOBUF BNPEJBRVJOFöYFEEPTFDPNCJOBUJPO4BOPö"WFOUJT
t "SUFTVOBUF  BNPEJBRVJOF DPCMJTUFST $JQMB  (VJMJO  *QDB  4BOPö
Aventis, Strides Arcolab
t "SUFTVOBUF NFøPRVJOFEBUBPOOVNCFSPGUSFBUNFOUDPVSTFT
not available
t "SUFTVOBUF TVMGBEPYJOFQZSJNFUIBNJOF$JQMB (VJMJO

Information on the artemisinin market situation:
t 1SJDFøVDUVBUJPOTPGBSUFNJTJOJOSBXNBUFSJBMGSPNUIF*OUFSOBUJPOal Conference on Artemisinin Production and Marketing Needs:
Meeting Global Demand, Bangkok, 25–26 June 2007, Medicines
for Malaria Venture, WHO (http://www.mmv.org/article.php3?id_
article=374) and the Artemisinin Forum 2008: Joint Meeting on
Ensuring Sustainable Artemisinin Production: Meeting Global
Demand, 24–26 November 2008 (http://www.mmv.org/article.
php3?id_article=562).

Information on oral artemisinin-based monotherapy medicines:

3.2

Information on global ACT supplies
and the artemisinin market situation

The sources of information on global adoption of the WHO policy
on ACTs and their deployment, on artemether-lumefantrine supplies,
on overall ACT sales, on the artemisinin market situation and on oral
artemisinin-based monotherapy medicines are given below.
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t 5IF QPTJUJPO PG QIBSNBDFVUJDBM DPNQBOJFT JO SFMBUJPO UP 8)0
recommendations on oral artemisinin-based monotherapy
medicines: the WHO/GMP database at www.who.int/malaria/
pages/performance/marketingmonotherapies.html.
t $PVOUSJFTBOENBSLFUJOHBVUIPSJ[BUJPOPGPSBMBSUFNJTJOJOCBTFE
monotherapy medicines: the WHO/GMP database at www.who.
int/malaria/pages/performance/monotherapycountries.html.
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Table 3.1 Adoption and implementation of WHO-recommended policies and strategies for malaria control, by WHO Region, 2008
WHO REGION
INTERVENTION

AFR

AMR

EMR

EUR

Number of endemic countries a

SEAR

WPR

TOTAL

43

23

13

9

10

10

108

Number of P. falciparum endemic countries

42

11

9

1

9

9

81

14
33

12
5

7
10

3
4

8
9

8
7

52
68

15
8

11
0

4
0

8
0

5
3

2
1

45
12

ACT for treatment of P. falciparum

42

8

8

1

9

9

77

ACT is free of charge for children < 5 years
in the public sector

23

4

10

1

8

6

52

Oral artemisinin-based monotherapies banned

17

5

10

1

8

3

44

Parasitological conﬁrmation for all age groups

20

21

7

8

9

6

71

Diagnosis of malaria of inpatients based
on parasitological conﬁrmation

23

9

8

7

6

9

62

Pre-referral treatment at health facility level
with quinine or artemether intramuscularly
or artesunate suppositories

19

1

9

0

5

5

39

RDTs used at community level b

12

5

3

0

4

5

29

Oversight regulation of case management
in the private sectors

14

2

6

3

4

4

33

33

0

3

0

0

1

37

Insecticide-treated net (ITN)
Targeting population – All
Distribution – Free
Indoor residual spraying (IRS)
IRS is the primary vector control intervention
DDT is used for IRS (public health only)
Diagnosis and treatment

Intermittent preventive therapy (IPT)
Intermittent preventive therapy to prevent
malaria during pregnancy
ACT: artemisinin-based therapy; RDT: rapid diagnostic test
a Includes countries in prevention of re-introduction phase
b Recommended by WHO in high transmission areas where there is poor access to health services

3.2.1 ACT policy adoption and deployment
By 2009, 77 of 81 P. falciparum malaria-endemic countries and
territories had adopted ACTs for use in their national drug policy.
As of 2008, French Guiana, Guatemala and Haiti were the only
countries yet to adopt the policy of using ACT for treatment of
P. falciparum malaria. Sixty countries are deploying these medicines
in the general health services, with varying levels of coverage
(Fig. 3.1).

3.2.2 Artemether-lumefantrine supplies
WHO is monitoring the global supply of and demand for the artemether-lumefantrine fixed-dose combination as part of the requirements of the Memorandum of Understanding signed with the manufacturer, Novartis, in 2001, to make Coartem® available at cost price
for distribution in the public sector of malaria-endemic developing
countries. The total supplies of this combination increased substantially, from 11.2 million treatment courses in 2005 to 62 million in
2006 and 66.3 million in 2007, with procurement of more than 78
million treatment courses in 2008. In the period 2006–2008, most
artemether-lumefantrine was procured for young children weighing
< 15 kg, and the smallest proportion was supplied for patients with a
body weight of 25–34 kg (Fig. 3.2). Most countries that procure artemether-lumefantrine are located in the African Region (Fig.3.3).
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Besides UNICEF, other agencies (Crown Agents, IDA Solutions,
John Snow, Inc., Medical Export Group, Médecins Sans Frontières,
Missionpharma, UNDP, UNOPS) have established direct procurement agreements with Novartis to supply Coartem® at the same
prices negotiated by WHO. While overall artemether-lumefantrine
supplies have increased since 2007, procurement of this medicine
through WHO has proportionally decreased, while procurement
through other agencies has proportionally increased (Fig. 3.4).
Between December 2008 and May 2009, two additional preparations
of artemether-lumefantrine, manufactured by Ajanta and Cipla, were
prequalified by WHO.

3.2.3 Overall ACT sales
Public-sector sales of artemether-lumefantrine, artesunate +
amodiaquine, and artesunate + sulfadoxine-pyrimethamine, manufactured by seven companies eligible for WHO procurement, are
shown in Figure 3.5. During the period 2006–2008, procurement of
fixed-dose combination ACTs progressively increased, and sales of
co-blistered ACTs (Fig. 3.6), which represent a relatively small proportion of overall ACT sales to the public sector, showed a decreasing trend. Artemether-lumefantrine is the ACT that represents the
largest volume of sales to the public sector, followed by artesunate
+ amodiaquine.
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Figure 3.1 Adoption of policy and deployment of artemisinin-based
therapy (ACT) by year, global data, 2001–2008
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Figure 3.5 WHO-recommended artemisinin-based therapy courses
procured for public sector use by year, global data
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Figure 3.2 Procurement of artemether-lumefantrine for public sector
use by weight-based dose package, global data, 2005–2008
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Figure 3.4 Number of artemether-lumefantrine treatment courses
procured for public-sector use by procurement agency
by year, global data, 2005–2008
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Figure 3.6 Co-blister packs and ﬁxed-dose combination (FDC)
artemisinin-based combination therapy procured for
public-sector use by year; global data, 2006–2008
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3.2.4 Artemisinin market situation
The major investments and the expansion in agricultural production of Artemisia annua and extraction of artemisinin in 2006–2007
were not matched by a similar increase in demand for artemisinin
by ACT manufactures and suppliers of artemisinin-based active
pharmaceutical ingredients. The resulting production surplus of
artemisinin has led to a reduction in the prices of artemisinin raw
material, even to below production costs, reaching as low as
US$ 200 per kg by the end of 2007 and 2008. The subsequent withdrawal of many artemisinin producers and extractors from the market
in 2008 is likely to create a shortage of artemisinin-based active pharmaceutical ingredients in 2010, when demand for ACTs will increase
because of greater mobilization of funds from international agencies,
including the Affordable Medicine Facility for malaria. To counteract
these market dynamics, a new UNITAID-funded Initiative, based on
credit-line facilities for artemisinin extractors, has been introduced.
Production of artemisinin-based antimalarial medicines will remain
dependent on agricultural production, as production of artemisinin
with biotechnology from yeast culture will not become available
until at least 2012.

3.2.5 Oral artemisinin-based monotherapy medicines
The presence of oral artemisinin-based monotherapies on the
market continues to represent a threat to the therapeutic life of these
medicines, by encouraging the development of resistance. To contain
this risk and to ensure high cure rates of P. falciparum malaria, WHO
recommends the withdrawal of oral artemisinin-based monotherapies from the market and use of ACTs instead. After publication of the
WHO Guidelines for the treatment of malaria in January 2006, pharmaceutical companies were asked to stop producing and marketing the
oral monotherapies. Major procurement and funding agencies as well
as international suppliers cooperated with WHO by agreeing not to
fund or procure these drugs. The recommendations were endorsed
by all WHO Member States and are included in resolution WHA60.18
adopted by the 60th World Health Assembly in May 2007.

World Health Assembly Resolution WHA60.18
In May 2007, the 60th World Health Assembly resolved to take strong
action against oral artemisinin-based monotherapies and approved
resolution WHA60.18, which:
UÊÕÀ}iÃÊiLiÀÊ-Ì>ÌiÃÊÌÊVi>ÃiÊ«À}ÀiÃÃÛiÞÊÌ iÊ«ÀÛÃÊÊLÌ ÊÌ iÊ
public and private sectors of oral artemisinin-based monotherapies,
to promote the use of artemisinin-combination therapies, and to
implement policies that prohibit the production, marketing, distribution
and the use of counterfeit antimalarial medicines;
UÊÀiµÕiÃÌÃÊÌiÀ>Ì>ÊÀ}>â>ÌÃÊ>`Êw>V}ÊL`iÃÊÌÊ>`ÕÃÌÊ
their policies so as progressively to cease to fund the provision
>`Ê `ÃÌÀLÕÌÊ vÊ À>Ê >ÀÌiÃÊ Ì iÀ>«iÃ]Ê >`Ê ÌÊ Ê Ê
campaigns to prohibit the production, marketing, distribution and use
of counterfeit antimalarial medicines.
The full text of the resolution can be found at the following link:
http://apps.who.int/gb/ebwha/pdf _ ﬁles/WHA60/A60 _ R18-en.pdf.
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Since 2006, WHO GMP has convened several meetings in various
countries to inform national drug regulatory authorities and representatives of the private sector about the WHO recommendations.
As a result, a number of countries have taken regulatory measures to
phase out the production and marketing of oral artemisinin-based
monotherapies, including Benin, China, India, Pakistan and Viet Nam.
The Indian experience is presented in Box 3.1.
To monitor implementation of the WHO recommendation to
remove oral artemisinin-based monotherapies progressively from
the market, WHO GMP is using a web-based system to compile data
on both manufacturers’ compliance and the regulatory steps taken
by malaria-endemic countries. Twenty-two of 68 pharmaceutical
companies identified by WHO by December 2008 had declared their
intention to comply with the recommendation to stop production
and marketing of the drugs, and another 12 have actually ceased
production and marketing. While 24 malaria-endemic countries
have either never registered or have taken regulatory measures
to withdraw marketing authorizations for these medicines, and
another 11 countries have declared their intention to comply with
the WHO recommendation, 41 countries still allowed marketing of
these products as of the end of 2008 (Fig. 3.7). Most of the countries
that still allow the production and marketing of monotherapies are
located in the African Region, followed by the regions of the Americas
and South-East Asia.

Web-based WHO monitoring system for the implementation
of WHA60.18
Information on manufacturing companies is available from:
http://apps.who.int/malaria/pages/performance/marketingmonotherapies.html.
Information on countries complying with the resolution is
available from:
http://apps.who.int/malaria/pages/performance/monotherapycountries.html

BOX 3.1

Country example: India
`>Ê« >À>ViÕÌV>ÊV«>iÃÊiÝ«ÀÌÊ>À}iÊµÕ>ÌÌiÃÊvÊ
>ÀÌiÃL>Ãi`Ê>Ì>>À>Êi`ViÃÊÌÊvÀV>ÊVÕÌÀiÃ]Ê
>`ÊÕ«ÊÌÊÇäÊV«>iÃÊ>ÀiÌ}ÊÌ iÃiÊi`ViÃÊ >ÛiÊLiiÊ
`iÌwi`°ÊÊ«ÀÊÓääÈÊ>`Ê"VÌLiÀÊÓään]ÊÌÜÊiiÌ}ÃÊÜiÀiÊ
VÛii`ÊÜÌ Ê`>Ê>Õv>VÌÕÀiÀÃÊÌÊvÀÊÌ iÊ>LÕÌÊÌ iÊÀÃÃÊ
vÀÊ>ÀÌiÃÊÀiÃÃÌ>ViÊ>`Ê>LÕÌÊÌ iÊ7"ÊÀiVi`>ÌÃÊÌÊ
« >ÃiÊÕÌÊÀ>Ê>ÀÌiÃL>Ãi`ÊÌ iÀ>«iÃÊvÀÊÌ iÊ>ÀiÌ°Ê
ÌÊÌ iÊiiÌ}ÊÊ"VÌLiÀÊÓään]ÊÜ V ÊÜ>ÃÊV >Ài`ÊLÞÊÌ iÊ ÀÕ}Ê
ÌÀiÀÊiiÀ>ÊvÊ`>]Êvi>ÃLiÊiV >ÃÃÊ>`ÊÌiiÃÊvÀÊ
Ì iÊ«À}ÀiÃÃÛiÊÜÌ `À>Ü>ÊvÊÀ>Ê>ÀÌiÃL>Ãi`ÊÌ iÀ>«iÃÊ
vÀÊÌ iÊ`>Ê>ÀiÌÊÜiÀiÊ`iÌwi`°ÊÊ iViLiÀÊÓään]ÊÌ iÊ
ÀÕ}Ê ÌÀiÀÊiiÀ>ÊvÊ`>ÊÀiµÕiÃÌi`ÊÌ iÊ-Ì>ÌiÊViÃ}Ê
ÕÌ ÀÌiÃÊÌÊÜÌ `À>ÜÊÌ iÊ«À`ÕVÌÊViÃiÃÊ>`Ê>ÀiÌ}Ê
>ÕÌ Àâ>ÌÊvÊÌ iÃiÊ«À`ÕVÌÃÊÛiÀÊ>ÊÈÌ Ê«iÀ`]Ê>vviVÌ}Ê
LÌ ÊÌ iÀÊ`iÃÌVÊ>`ÊiÝ«ÀÌÊ>ÀiÌÃ°
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Challenges to implementation of resolution WHA60.18 remain.
As the private-sector pharmaceutical markets in many malaria-endemic countries are unregulated, pharmaceutical companies tend to
ignore the WHO guidelines. Moreover, when responsible companies
comply with the recommendation by withdrawing their oral artemisinin-based monotherapies from the market, they leave “niche
markets”, which are exploited by opportunistic companies manufacturing substandard products. More collaboration and involvement
of national drug regulatory authorities is required to implement the
resolution and to ensure complete elimination of oral artemisininbased monotherapy medicines from all countries.
Compliance in some countries and positive responses from several
manufacturers show that it is possible to phase out artemisinin-based
monotherapies. The following timetable, based on the initial experience of countries that have succeeded, can be used as a guide.
ACTION

TASK

TIMELINE

STEP 1

Agreement on time frame of phasing out oral
artemisinin-based monotherapies and introduction/implementation of artemisinin-based
combination therapies

immediate

STEP 2

No more new marketing approvals for oral
artemisinin-based monotherapies

immediate

STEP 3

No grand import licence for artemisinin or its
derivatives to companies that are exclusively
marketing oral artemisinin-based monotherapies

STEP 4

Large scale deployment of artemisinin-based
combination therapies in the public sector

Time X

STEP 5

Promotion of widespread availability and
affordability of ACTs in the private sector and
communication campaigns to move prescribers
and consumers away from monotherapies

Time Z

STEP 6

Withdrawal of manufacturing licences for oral
artemisinin-based monotherapies as ﬁnished
pharmaceutical products (FPP)

6 months
after Time X

STEP 7

No export license for oral artemisinin-based
monotherapies as FPP

6 months
after Time X

STEP 8

Complete elimination of oral artemisinin-based
monotherapies as FPP from the market

3–4 months

10–12 months
after Time X

Figure 3.7 Countries’ regulatory position on oral artemisinin-based
monotherapy medicine by year and WHO Region, as of
December 2008
45
still allow marketing of monotherapies

40

announced intention to comply with WHO recommendations
35

regulatory measures taken to withdraw monotherapies
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3.3

Intervention coverage in high-burden
countries in the WHO African Region

This section describes coverage with interventions in 35 highCVSEFODPVOUSJFTUIBUDPNQSJTFEPGUIFQPQVMBUJPOPG"GSJDBO
3FHJPOJOBOEPGUIFQPQVMBUJPOBUSJTL8FIBWFFYDMVEFE
low-burden countries: Botswana, Cape Verde, Namibia, South Africa,
Swaziland and Zimbabwe.

3.3.1 Deﬁnitions
Three sources were used to estimate intervention coverage:
logistics data reported by national programmes, the number of
commodities delivered by manufacturers, and national surveys.
Estimates for six interventions (ITNs, ACTs, IRS, parasite-based testing,
RDTs and IPT for pregnant women) were derived from logistics or
administrative data reported by ministries of health; these estimates
are referred to as “operational” or “administrative” indicators and are
summarized in Box 3.2.
The numerator for operational percentage coverage with ITNs is
the number of persons covered by the ITNs distributed, assuming
that one ITN covers two persons (1). As LLINs are assumed to last 3
years, the numerator includes the number of nets distributed over
3 years. The denominator is the population at risk, i.e. persons in a
country who are at risk for malaria, as reported to WHO by national
programmes. The percentage of the national population at risk was
GPSNPTUDPVOUSJFTJOUIF"GSJDBO3FHJPO FYDFQUGPSFH&UIJPQJB
and Kenya, where part of the country is considered by national
experts as being at no risk (mostly areas at higher elevation). Persons
living in areas of unstable transmission of malaria, where malaria is
absent during most of the year but can occur as outbreaks, are still
considered “at risk”.

BOX 3.2

Six practical indicators obtained from routine data
1. ITNs – "«iÀ>Ì>Ê/ ÊVÛiÀ>}i\ÊÕLiÀÊvÊ ÃÊ`ÃÌÀLÕÌi`Ê
Ê«ÀiÛÕÃÊÎÊÞi>ÀÃÊÕÌ«i`ÊLÞÊÓÊ>ÃÃÕ}ÊiÊ}>ÃÌ}Ê
ÃiVÌV`>ÊiÌÊVÛiÀÃÊÌÜÊ«iÀÃÃ®Ê`Û`i`ÊLÞÊ««Õ>ÌÊ>ÌÊ
ÀÃÊvÀÊ>>À>°
2. ACTs – *iÀViÌ>}iÊvÊÀi«ÀÌi`Ê>>À>ÊV>ÃiÃÊÜÌ Ê>VViÃÃÊÌÊ
 /Ã\ÊÕLiÀÊvÊ /ÊÌÀi>ÌiÌÊVÕÀÃiÃÊ`ÃÌÀLÕÌi`Ê`Û`i`ÊÊ
LÞÊÌ iÊÕLiÀÊvÊÀi«ÀÌi`Ê>>À>ÊV>ÃiÃ°
3. IRS – *iÀViÌ>}iÊvÊ««Õ>ÌÊ>ÌÊÀÃÊ«ÀÌiVÌi`ÊLÞÊ,-\Ê
ÕLiÀÊvÊ«iÀÃÃÊ«ÀÌiVÌi`ÊLÞÊ,-Ê`Û`i`ÊLÞÊ««Õ>ÌÊÊ
>ÌÊÀÃ°
4. Parasite-based testing for malaria – *iÀViÌ>}iÊvÊÃÕÃ«iVÌi`Ê
>>À>ÊV>ÃiÃÊÌiÃÌi`ÊLÞÊVÀÃV«ÞÊÀÊ, /°

25

5. RDTs – *iÀViÌ>}iÊvÊÀi«ÀÌi`ÊÃÕÃ«iVÌi`Ê>>À>ÊV>ÃiÃÊ
ÜÌ Ê>VViÃÃÊÌÊ, /Ã\ÊÕLiÀÊvÊ, /ÃÊ`ÃÌÀLÕÌi`Ê`Û`i`ÊLÞÊ
Ài«ÀÌi`ÊÃÕÃ«iVÌi`Ê>>À>ÊV>ÃiÃ°

20
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5
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EMR

EUR

SEAR

WPR

6. IPT for pregnant women – *iÀViÌ>}iÊvÊÜiÊ>ÌÌi`}Ê
>Ìi>Ì>ÊV>ÀiÊ>ÌÊi>ÃÌÊViÊÜ ÊÀiViÛi`ÊÃiV`Ê`ÃiÊvÊ*/\Ê
ÕLiÀÊvÊÜiÊÀiViÛ}ÊÃiV`Ê`ÃiÊvÊ*/Ê`Û`i`ÊLÞÊ
ÕLiÀÊÜ Ê>ÌÌi`i`Ê>Ìi>Ì>ÊV>ÀiÊ>ÌÊi>ÃÌÊVi°
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The numerators for ACT and RDT coverage are the numbers of
ACT treatment courses and RDTs distributed at national level. The
denominator for the ACT indicator was the number of reported
malaria cases, and that for the RDT indicator was the number of
reported suspected malaria cases.1 Most ACTs and RDTs reported as
distributed by ministries of health go to public-sector facilities. The
denominator for IPT of pregnant women is the number of women
making at least one antenatal care visit. The numerator is the number
of pregnant women receiving a second dose.

3.3.2 Long-lasting insecticidal nets
Logistics. The numbers of LLINs distributed in countries reported
from national programmes (public sector) and from manufacturers’
data on the numbers of nets delivered to high-burden countries are
compared in Table 3.2 and Figure 3.8. Except in Nigeria, manufacturers reported delivering 25% more nets than the number of
nets reported to have been distributed by national programmes
in 2008. The difference could be due to the lag between delivery
and distribution, inadequate record-keeping or other, unknown
factors. In countries with large private sectors, ministry of health data
might not include distribution by the private sector. For example, in
Nigeria, manufacturers reported delivering 15 million LLINs, and the
national programme reported distributing nearly 7 million. Some of
the difference might be accounted for by delivery of nets to privatesector enterprises. The number of nets needed to cover all persons at
risk in high-burden countries in 2008 was approximately 336 million
(one half of the 671 million persons at risk, assuming that one net
covers two persons). The cumulative number of LLINs delivered in
2006–2008 by manufacturers was 141 million, which represents 42%
of the 336 million needed in 2008 (assuming a lifespan of 3 years).
Data from ministries of health indicate that an estimated 35% of the
nets needed were distributed.
Figure 3.8 Reported numbers of long-lasting insecticidal nets (LLIN)
delivered by manufacturers (manufacturers’ data) and
number distributed by ministries of health (MOH data),
2004–2008, 35 high-burden WHO African Region countries
60

Manufacturers' data
Ministries of health data

50

LLIN (millions)

40
30
20
10
0
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1. In most countries in the African Region in which there is little parasitebased testing of suspected malaria cases, the number of reported malaria
cases and the number of reported suspected malaria cases are the same
or similar. As the fraction of suspected cases tested for parasites increases,
countries often start reporting confirmed cases alone or confirmed plus
probable (untested) malaria cases as the official total of malaria cases.
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Surveys. Table 3.3 shows data on ITNs from the national surveys
that were publicly available for 2006–2008 as of October 2009. Indicators from 2007–2008 surveys were available from reports to WHO
and from preliminary reports of demographic and health surveys and
malaria indicator surveys. Data were available (Table 3.3) for at least
one indicator from 13 countries (49% of the at-risk population in the
African Region) in 2008, from 9 countries (26% of the at-risk population) in 2007 and from 15 countries (27% of the at-risk population) in
2006. Table 3.3 shows both the weighted average and median for each
year. The weighted average depended heavily on whether survey
data were available for Nigeria (for 2008), the Democratic Republic of
the Congo (for 2007) or neither of those countries (for 2006), as the ITN
indicators for both countries are low, and their inclusion decreases the
weighted average. The weighted average of household ITN ownership
was 30%, and that of ITN use by children < 5 years was 24% in 2008.
Seven countries (Equatorial Guinea, Ethiopia [population living at
< 2000 m], Gabon, Mali, Sao Tome and Principe, Senegal and Zambia)
had reached ≥ 60% household ITN ownership by 2007 or 2008, as also
seen in Zanzibar, United Republic of Tanzania (Fig. 3.9).
The relation between ITN use by children < 5 years old and ITN
household ownership from 35 surveys conducted in 2006–2007
from which data on both ITN use and household ITN ownership were
available is shown in Figure 3.10. The figure also shows the relation
between ITN use by persons of all ages and ITN household ownership
in seven countries for which survey datasets were available to
calculate use by persons of all ages (three in 2007 and four in 2006).
The percentage of children < 5 years old who had used an ITN the
previous night, given household ownership of at least one ITN, was
51% (median; range, 14–68%) in six countries for which survey data
were available in 2006–2007. As all six surveys were demographic
and health surveys, which are usually conducted in the dry season,
use in the wet season might be higher.

Figure 3.9 Household insecticide-treated net (ITN) ownership as
measured by national surveys, 2007–2008, high-burden
WHO African Region countries
Mali, 2008
Gabon, 2008
Sao Tome and Principe, 2007
Zanzibar, UR Tanzania, 2008
Ethiopia <2000 m, 2007
Equatorial Guinea, 2008
Equatorial Guinea, 2007
Senegal, 2008
Zambia, 2008
Zambia, 2007
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Rwanda, 2008
Rwanda, 2007
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Sierra Leone, 2007
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Table 3.2

Number of long-lasting insecticidal nets (LLIN) reported to have been distributed by ministries of health, as reported to WHO,
and numbers reported to have been delivered to countries by manufacturers, 2006–2008, high-burden African countries.
These data, with survey data, were used to estimate ITN indicators (household ITN ownership and use) in a model

SUB-REGION /
COUNTRY

Central
Burundi
Central African Rep.
Cameroon
Chad
Congo

Population
at risk,
2008

Number of LLIN reported
delivered by manufacturers
Cumulative
2006–2008

Operational
ITN
coverage,
2008* (%)

Number of LLIN reported to have been distributed,
ministry of health data reported to WHO
Operational
Cumulative
ITN
2006
2007
2008
2006-2008 coverage,
2008* (%)

2006

2007

2008

6 907 854
18 920 235
4 424 294
10 958 573
3 847 188

1 037 300
147 500
38 605
129 400
121 800

584 135
365 000
146 225
244 500
100 000

1 514 765
891 536
1 187 372
98 348
226 519

3 136 200
1 404 036
1 372 202
472 248
448 319

91
15
62
9
23

586 588
121 828
16 800
267 000
Data not av.

1 203 763
498 050
0
83 000

895 355
846 966
802 105
126 000

2 685 706
1 466 844
818 905
476 000

78
16
37
9

64 703 615
519 697
1 350 153
10 008 624
157 848

1 750 841
28 330
290 236
2 061 537
84 548

3 317 755
166 000
125 360
748 116
28 114

8 506 216
105 150
12 700
43 346
24 000

13 574 812
299 480
428 296
2 852 999
136 662

42
115
63
57
173

2 981 026
216 523
1 957 720
Data not av.

2 385 684
152 992
352 994
1 162 275

5 788 513
65 913
10 640
17 926

11 155 223
218 905
580 157
3 137 921

34
84
86
63

DR Congo
Equatorial Guinea
Gabon
Rwanda
Sao Tome Principe
South-East
Angola
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mozambique
UR Tanzania
Uganda
Zambia
West
Benin
Burkina Faso
Côte d’lvoire
Gambia
Ghana
Guinea
Guinea Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Senegal
Sierra Leone
Togo

17 499 407
5 005 680
57 948 997
29 244 399
20 215 202
14 288 374
21 812 550
41 463 923
31 902 611
12 154 060

1 753 142
197 811
12 294 218
8 700 429
1 328 808
273 466
567 000
39 200
2 438 134
806 564

1 977 589
223 191
4 639 411
1 555 150
2 938 410
997 465
1 386 233
193 000
1 603 181
3 226 109

1 361 111
455 442
1 935 148
3 235 173
1 243 231
378 494
2 484 777
1 021 387
1 870 846
671 119

5 091 842
876 444
18 868 777
13 490 752
5 510 449
1 649 425
4 438 010
1 253 587
5 912 161
4 703 792

58
35
65
92
55
23
41
6
37
77

826 656
80 673
8 606 640
6 378 465
1 614 187
120 000
313 102
549 244
1 999 449
1 162 578

1 495 165
159 360
4 475 301
1 591 492
3 359 244
255 266
1 586 534
322 516
1 622 001
2 458 183

1 471 200 3 793 021
134 399
374 432
3 316 696 16 398 637
2 437 621 10 407 578
907 739 5 881 170
858 026 1 233 292
2 086 367 3 986 003
927 461 1 799 221
2 273 413 5 894 863
1 188 443 4 809 204

43
15
57
71
58
17
37
9
37
79

9 309 367
15 213 315
19 624 238
1 754 067
23 946 817
9 572 042
1 745 835
3 942 215
12 716 080
2 233 066
14 730 794
151 478 123
12 687 625
12 687 625
6 762 422

183 250
198 390
350 200
29 060
3 268 898
515 540
147 083
470 083
1 206 778
40 300
225 100
2 147 404
462 000
1 546 220
154 700

2 002 310
907 858
394 200
193 100
2 015 509
131 000
12 000
771 086
3 428 525
40 000
207 100
2 724 304
1 487 810
193 230
123 000

578 542
1 011 491
1 591 308
324 048
2 663 727
115 288
129 773
632 022
1 210 722
30 153
2 467 390
15 310 222
1 103 037
638 126
1 618 370

2 764 102
2 117 739
2 335 708
546 208
7 948 134
761 828
288 856
1 873 191
5 846 025
110 453
2 899 590
20 181 930
3 052 847
2 377 576
1 896 070

59
28
24
62
66
16
33
95
92
10
39
27
48
37
56

49 773
121 100
336 000
32 466
2 268 336
120 500
182 906
92 308
90 900
49 616
2 665 000
8 853 589
400 000
1 301 164
65 235

1 716 942
13 000
0
77 163
1 934 460
312 500
91 700
342 639
2 982 346
0
710 000
3 225 594
0
319 199
43 946

283 058
724 547
0
290 393
257 717
246 000
2 064
714 500
682 461
0
700 000
6 700 000
1 572 261
541 265
1 261 706

2 049 773
858 647
336 000
400 022
4 460 513
679 000
276 670
1 149 447
3 755 707
49 616
4 075 000
18 779 183
1 972 261
2 161 628
1 370 887

44
11
3
46
37
14
32
58
59
4
55
25
31
34
41

Total annual

671 736 915

45 033 875 39 195 976

56 690 899 140 920 750

42

44 427 372 34 933 309

38 130 755 117 491 436

35

42 886 471 36 471 672

41 380 677

35 573 783 31 707 715

31 430 755

Total annual without Nigeria
Total cumulative without Nigeria

120 738 820

98 712 253

*based on 1 ITN per 2 persons
Manufacturers’ data from John Milliner, USAID, as part of RBM Alliance for Malaria Prevention. National ministry of health data from that reported to WHO as part of the World Malaria Report 2009.
Operational coverage with ITNs was calculated from administrative data on number of LLIN delivered or distributed over 3 years times 2 (assuming one LLIN covers two persons) divided by the population at risk.
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Table 3.3

Information on ITN ownership and use, parasitaemia and haemoglobin levels from national surveys, 2006–2008, high-burden African
Region countries
ITNs

COUNTRY

2008
1 Angola
2 Equatorial Guinea
3 Ghana
4 Gabon

Population Month/year
(million)
of survey

17
0.5
24
1.4

5
6
7
8
9
10
11
12
13
14
15
16

Kenya
38
Madagascar
20
Mali
13
Mozambique
22
Nigeria
151
Rwanda
10
Sao Tome and Principe
0.16
Senegal
13
Sierra Leone
6
Togo
7
Zambia
12
UR Tanzania, Mainland
41
Zanzibar, UR Tanzania
Number of countries with data
Median
Weighted average
Population, countries
376
with surveys or data
2007
1 Kenya
38

05/08–05/09
09/08–11/08
11/08–02/09
04/08
04/08
06/08–10/08
12/07–04/08
10/08–12/08
04/08–06/08
12/07–02/08
04/08–05/08
10/07–03/08

Aggregate
data
available

Dataset
available for
detailed
analysis

ITN
household
ownership

MICS
National
DHS
National

No
Yes
Yes
Yes

No
No
No
No

No data av.
64
33
70

DHS
National
National
MICS
DHS
DHS
DHS
MIS
DHS
MOH-CDC
MIS
AIS/MIS
AIS/MIS

Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
Yes
No

48
59
82
No data av.
8
56
No data av.
63
37
55
62
38
72
13
56
30
337

Type of
survey

06/07–07/07

MIS

Yes

No

3
148
10
63
4
12
0.2
21

05/07–09/07
03/07–04/07
06/07–07/07
01/07–08/07
12/06–04/07
04/07–10/07
06/07–07/07

MICS
MICS
MIS
DHS
DHS
DHS
National
MIS

No
No
Yes
Yes
No
Yes
Yes
Yes

No
No
No
Yes
No
Yes
No
Yes

10 Angola
17
11 Sierra Leone
6
12 Ethiopia
83
< 2000 m
> 2000 m
13 Equatorial Guinea
0.5
Number of countries with data
Median
Weighted average
Population, countries
404
with surveys or data

11/06–04/07
10/07–11/07
10/07–12/07

MIS
MIS
MIS

Yes
Yes
Yes

Yes
No
No

Other

Yes

No

2
3
4
5
6
7
8
9

Mauritania
Nigeria
Rwanda
DR Congo
Liberia
Zambia
Sao Tome and Principe
Mozambique

Para- Haemogloblin
sitaemia
g/dl

ITN use, < 5 years
ITN
ITN
ITN ITN use, ITN
use, use
use, lowest use,
all
< 5 equity wealth rural
ages years ratio quintile

% <7 % <8

ND
28
55
39 1.4
60
79

35

48

47

5
55

1.0
3.1
1.1
4

39
22
67
4

42
32
72
5

10.2

39 1.5

29

39

7.6(BS) /
3.3 (RDT)

56
6 5.2

2

4

19

27

7

6

17

19

35

33

6
56 2.1
31
26
35
41
25
59
12
37
24
336

48
No data av.
No data av.
50
9
4
No data av.
53
22
78
16
28
59
53
66
28
26
9
49
36
249

%

12

3

28 1.7
54
7 0.9
17 0.8
56
33 1.0
42
14
42
9 5
36
25
249

2.6 (RDT)

2

8.3

2.7
1.0
2

4.4

3.4
ND
ND
38.5 (BS)/
51.5 (RDT)
19.5(RDT)
0.7
0.9
0.1

4.3
7.5
4.7
2

9.0
ND
ND
11.9

0.7

3.0
5.5
6.6
3.1

6

* highest/ lowest wealth quintile

16

W ORLD M AL AR IA R EPORT 2009

Table 3.3

Continued
ITNs

COUNTRY

Population Month/year
(million)
of survey

2006
1 Burkina Faso
14
2 Central African Rep.
4
3 Sao Tome and Principe
0.16
4 Zambia
12
5 Benin
9
6 Cameroon
18
7 Côte d’Ivoire
19
8 Ghana
23
9 Guinea-Bissau
2
10 Mali
12
11 Malawi
14
12 Niger
14
13 Senegal
12
14 Togo
6
15 Uganda
30
16 Gambia
1.7
Number of countries with data
Median
Weighted average
Population, countries
192
with surveys or with data

03/06–05/06
06/06–11/06
04/06–05/06
08/06–11/06
05/06–06/06
08/06–10/06
08/06–11/06
05/06–06/06
05/06–12/06
07/06–11/06
01/06–05/06
11/06–12/06
05/06–06/06
04/06–10/06
12/05–03/06

Type of
survey

MICS
MICS
MICS
MIS
DHS
MICS
MICS
MICS
MICS
DHS
MICS
DHS
MIS
MICS
DHS
MICS

Aggregate
data
available

Dataset
available for
detailed
analysis

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

ITN
household
ownership

23
25
No data av.
44
25
4
10
10
44
50
38
43
36
40
16
46
15
31
26
192

Para- Haemogloblin
sitaemia
g/dl

ITN use, < 5 years
ITN ITN
ITN
use, use
use,
all < 5 equity
ages years ratio
10 5.7
15

14

21
4
12
7
5
12

23
32
3
3
18
40
27
25
7
16
38
9
28
15
23
17
192

1.6
1.8
3.8
4.6
1.0
0.7
1.2
2.7
2.6
0.6
0.9
1.4
1.2
14
1.5

ITN use, ITN
lowest use,
wealth rural
quintile
5

6

19
22
1
1
21
41
26
16
5
20
41
10
21
14
19

21
30
2
2
21
44
26
23
6
17
40
8
28
14
21

%

%
<7

%
<8

6.7

13.8
13.8

8.7

19.3

6.1
ND

15.3
ND

5.8

12.0

22.1

MICS: multiple indicator cluster service; DHS: demographic health survey; MOH: ministry of health; CDC: Centers for Disease Control and Prevention (USA); MIS: malaria indicator survey; AIS: AIDS indicator survey;
RDT: rapid diagnostic test; BS: blood spot; N/A: not applicable; ND: no data
Surveys that were not DHS, MIS, or MICS, but were reported to cover the national at-risk population were included.

Estimating household ITN ownership and ITN use by chidren
< 5 years old, by country and year, from both survey and
administrative data. Flaxman and colleagues at the Institute
for Health Metrics and Evaluation at the University of Washington
(USA), in collaboration with WHO and the United States Centers
for Disease Control and Prevention, have constructed a model to
combine data from surveys, manufacturers and ministries of health
to obtain annual estimates of ITN ownership and use (2). The method
for the model is shown in Box 3.3. The weighted average estimate of
household ITN ownership was 31%, and ITN use by children < 5 years
old was 24% in all 35 high-burden countries in 2008 (Table 3.4 and
Fig. 3.11). These estimates were partially driven by very low household
ITN ownership in the Democratic Republic of the Congo and Nigeria,
two populous countries. Table 3.4 shows household ITN ownership
by country in 2004–2008. As of 2008, 13 (37%) countries had reached
≥ 50% household ITN ownership, and 10 (29%) had reached ≥ 60%.
Because this model can provide an estimate of ITN coverage for each
country each year, it provides information that complements the
data gathered directly in surveys.

Coverage and effectiveness of LLINs over time after mass
distribution. Four countries have conducted surveys ≥ 12 months
after the month of mass ITN distribution to children and pregnant
women. In Sierra Leone, household ITN ownership declined 37%
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within 2–3 years after mass campaign. In Togo, ownership declined
13% and ITN use in children <5 years old declined 20% within three
years of the campaign (Table 3.5), although differences in survey
methods could have accounted for some of the difference. The
Ministry of Health in Togo in collaboration with the United States
Centers for Disease Control and Prevention retrieved LLINs 36 months
after their distribution during the mass campaign and found that
between 30% and 40% of the nets collected did not pass the WHO
bioassay for killing mosquitoes or had at least one hole that was
≥ 10 cm in diameter (3). Multi-country studies for the WHO Pesticide
Evaluation Scheme have identified surprisingly large country-tocountry variations in mean net life (4). Decreased ownership, use and
net durability (physical and insecticide) might be reducing the effectiveness of ITNs in field situations. These data suggest that routine
ITN systems after mass distribution may not have been adequate to
sustain the high, equitable coverage that was achieved during the
mass campaign. Waning ITN ownership and use, as well as limitations
of net durability (physical and insecticide) might reduce the public
health impact of this important malaria control tool.
In contrast, household ITN ownership coverage was maintained for
15 months in Rwanda (50% in the 2007 malaria indicator survey and
56% ,15 months after the campaign) and for 30 months in Kenya (51%
immediately after campaign and 48%, 30 months later) (Table 3.5).
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BOX 3.3

Summary of model for estimating coverage with ITNs
Background
Most of the information on the distribution and coverage of ITNs
consists of annual data on the numbers of long-lasting insecticidal
nets delivered to countries by manufacturers; annual data on the
distribution of both long-lasting insecticidal and non-long-lasting
insecticidal nets by national malaria control programmes to health
facilities and operational partners; and periodic data on household
net ownership and use by children under the age of 5. While data
from manufacturers and national malaria control programmes
provide important information on the supply and distribution of
ITNs, the only direct measurement of whether ITNs are reaching and
are being used by households is from surveys, which are, at best,
conducted only every 3–5 years. It is therefore not possible to track
properly the scale-up of control programmes to reduce the burden
of malaria. The challenge is to impute, in an objective and replicable
way, missing survey coverage from information from manufacturers
and national malaria control programmes. The method should
ideally resolve the issue that data from manufacturers, national
malaria control programmes and households capture the stock and
ﬂow of nets at different points of the supply and distribution chain.
For example, surveys measure the stock of nets in households at
a speciﬁc time, whereas manufacturer data represent ﬂows to a
country over 1 year.

Model
A Bayesian inference-based compartmental model was developed
to make annual estimates between 1999 and 2008 of ITN
coverage, deﬁned as the proportion of households owning at
least one ITN, and ITN use by children under 5, deﬁned as the
proportion of children under the age of 5 years sleeping under
an ITN during the wet season. Brieﬂy, the model is based on the
precise relations between net supply, distribution and ownership
over time; for example, for a net to be owned by a household, it
must have been distributed or purchased sometime in the past,
and before that it must have been manufactured and sent to the
organizations responsible for distribution or to the commercial
sector for household purchase.

m(t)

1–l1(t)

d(t)
H1(t)

S(t)

1–l2(t)

1

1–l3(t)
H4(t)
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H2(t)

H3(t)

The compartmental model, with parameters describing the supply,
distribution, ownership and discard of nets by households, is
shown below. In this model the “supply” compartment reﬂects both
public and commercial supply, and “distribution” includes public
distribution as well as the purchase of nets by households from
the commercial sector. The model includes a discrete 1-year step
and allows ﬂows into a compartment to be part of ﬂows out of the
compartment for the same year. This model ensures that estimates
of supply, distribution, ownership and discard of nets are consistent
over time. Compartmental model parameters are limited to longlasting insecticidal nets, as manufacturer delivery data is available
only for these nets and also because the stock of non-long-lasting
nets is essentially equivalent to the ﬂow of non-long-lasting ITNs
in this model, given that they must be re-treated yearly. On the
basis of previous studies the primary assumption is that a longlasting insecticidal net is no longer active after four years and is not
included in the household stock.
The compartmental model gives an estimate of the total number
of long-lasting insecticidal nets in households in each country
over time. We add to this a parameter that accounts for non-longlasting ITNs in households to determine the total number of ITNs
in households. We estimate the number ITNs per capita in each
country by dividing by the estimated total population. A negative
binomial distribution is used to estimate the distribution of ITNs
per household; that is, the fraction of households with zero, one,
two or three or more ITNs. The parameters of the model and the
steps used to determine ITN ownership coverage are estimated
by Bayesian inference; it provides a way of assessing uncertainty
about the inputs and outputs of the model. As the model is further
reﬁned it is possible that default values for parameters – or the way
they are handled – may change, which could inﬂuence the results.

ITN use by children under 5
An important factor that determines use of nets by children under
5 is the season in which surveys are conducted; people are more
likely to sleep under ITNs when the risk for mosquito bites is higher.
A regression model was used to estimate ITN use by children under
5 from ITN ownership coverage and the proportion of the total
population represented by children under 5, while controlling for
the season (wet or dry) in which the survey was conducted, from
all available survey data (47 surveys). The regression parameters
were then applied to the Bayesian inference-based compartmental
model estimates of ITN ownership coverage to predict ITN use by
children under 5 during the wet season.

Stocks
S(t) = ITNs in national supply for distribution at time t
H1(t) = 1 year old LLINs in households at time t
H2(t) = 2 year old LLINs in households at time t
H3(t) = 3 year old LLINs in households at time t
H4(t) = 4 year old LLINs in households at time t
Flows
m(t) = LLINs delivered to national supply by manufacturers during time period t
d(t) = LLINs distributed by agencies to households during time period t
l1(t) = number of 1 year old LLINs discarded by a household during time period t
l2(t) = number of 2 year old LLINs discarded during time period t
l3(t) = number of 3 year old LLINs discarded during time period t
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Figure 3.10 Correlation between household insecticide-treated
net (ITN) ownership and ITN use by children < 5 years
old (35 surveys) and persons of all ages (7 surveys);
2006–2008, high-burden WHO African Region countries

Table 3.4

a) ITN use by children < 5 years old vs. household ITN ownership

COUNTRY

Model-based estimates of percentage household
insecticide-treated net (ITN) ownership, by year,
high-burden African Region countries, 2004–2008;
ordered by estimate of ownership in 2008
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b) ITN use by persons of all ages vs. household ITN ownership
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Figure 3.11 Percentage household ownership of insecticide-treated
nets (ITNs) estimated from model, 2000–2008, 35 highburden WHO African Region countries
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* Revision of Gabon data was made too late to be fully incorporated in this Report. Estimated household
ITN ownership was 80% in 2008.
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3.3.4 Rapid diagnostic tests
In 2009, WHO recommended that persons of all ages with
TVTQFDUFE NBMBSJB VOEFSHP EJBHOPTUJD UFTUJOH *O    PG
suspected malaria cases were tested in 18 of 35 countries reporting.
Figure 3.13 shows the percentage tested by year. Nine countries
(Angola, Burundi, Equatorial Guinea, Gabon, Liberia, Madagascar,
/JHFS 3XBOEB 4FOFHBM SFQPSUFEUFTUJOHPGTVTQFDUFENBMBSJB
cases.

RDTs distributed. The number of RDTs delivered increased
rapidly in 2007 and 2008, from near zero in 2005 (Fig. 3.13). The total
number of RDTs distributed in 2008, however, corresponded to only
PGBMMNBMBSJBDBTFTSFQPSUFEJOUIFDPVOUSJFTSFQPSUJOH JOEJcating a continuing gap in malaria diagnostic capacity.

Number of persons protected by IRS (millions)

The number of persons protected by IRS more than doubled
between 2006 and 2008, from 15 to 59 million (Fig. 3.12). This repreTFOUFE  PG UIF BUSJTL QPQVMBUJPO JO UIF "GSJDBO 3FHJPO JO 
4FWFO DPVOUSJFT QSPUFDUFE   PG UIFJS BUSJTL QPQVMBUJPOT XJUI
*34JO#PUTXBOB  &RVBUPSJBM(VJOFB  &UIJPQJB  
.BEBHBTDBS  .P[BNCJRVF  /BNJCJB  BOE;BNCJB
 

Figure 3.12 Numbers of persons protected with at least one round of
indoor residual spraying (IRS), 2001–2008, WHO African
70
Region countries
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Data from surveys in 2006–2008 on access to ACT are shown in
Table 3.7. Preliminary reports from 10 countries were available in
2008, providing data primarily for two treatment indicators: percentage of children treated with any antimalarial medicine, and percentage of children treated with ACTs. The weighted average percentage of children with fever in the 2 weeks preceding the survey who
SFDFJWFE BOZ BOUJNBMBSJBM NFEJDJOF XBT  5IF QFSDFOUBHF PG
DIJMESFO XJUI GFWFS XIP SFDFJWFE BO "$5 XBT   CVU EBUB XFSF
available from only seven countries. Of 13 countries with surveybased data on ACT coverage in 2007 or 2008, the percentage of
DIJMESFOXJUIGFWFSSFDFJWJOH"$5FYDFFEFEJOPOMZUXP (BCPO 
XJUI BOEUIF6OJUFE3FQVCMJDPG5BO[BOJB XJUI 
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Figure 3.14 Numbers of ACT treatment courses distributed by
countries, high-burden WHO African Region, 2003–2008
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Access to ACTs in the public sector can be estimated from operational or administrative data. If it is assumed that all ACTs reported
by ministries of health were used for public sector facilities, enough
"$5TXFSFEJTUSJCVUFEUPUSFBUPGQFSTPOTXJUINBMBSJBBUUFOEJOH
those facilities. Figure 3.15 show the percentages of reported malaria
cases with access to ACTs (ratio of ACTs distributed to reported malaria
cases in 2008) by country. Fourteen of 35 countries reported distribVUJOHFOPVHI"$5TUPUSFBUBUMFBTUPGSFQPSUFENBMBSJBDBTFTJO
the public sector; five countries reported distributing enough ACTs
to treat all reported malaria cases in 2008 (Table 3.6).

2003

a) Number of rapid diagnostic tests (RDTs) distributed

3.3.5 Treatment
The number of ACTs distributed at country level increased
significantly between 2004 and 2006, while the rate of increase in
2006–2008 was lower (Fig. 3.14). This is due at least partly to the low
approval rate of grants for malaria activities in rounds 5 and 6 of the
(MPCBM 'VOE  XIJDI JOøVFODFE QSPDVSFNFOU PG "$5T JO  BOE
%BUBGSPNNBOVGBDUVSFSTTIPXFEBOJODSFBTFJO"$5TBMFT
to the public sector in 2008 as compared with 2007.
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Figure 3.13 High-burden WHO African Region countries, 2004–2008
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Table 3.5

Trends of household ownership and use of insecticide-treated nets (ITNs) by children < 5 years old in countries with at least two surveys
after mass distribution of nets; Togo, Sierra Leone, Rwanda, and Kenya, 2004–2008

TYPE OF SURVEY

Dates of survey

Duration after campaign

(%) Household
ownership any net

(%) Household ITN
ownership, at least 1

(%) ITN use in children
<5 years old

TOGO: mass distribution conducted in December 2004 to children 9–59 months and pregnant women
CDC
Jan.–Feb. 2005
+ 1 month (dry)
66
63
CDC
Sept. 2005
First rainy season
64
60
after campaign
MICS
May–Jun. 2006
+ 1.5 year (between dry/wet)
46
40
CDC
Dec. 2007–
+ 3.0 year (between wet/dry)
55
55
Feb. 2008
% decline, last survey compared with ﬁrst survey
17%
13%
SIERRA LEONE: mass distribution conducted in November 2006 to children 9–59 months and pregnant women
DataDyne
Jan. 2007
+ 1 month (dry)
CDC
Nov. 2007
+ 1 year
64
59
DHS
Apr.–Jun. 2008
+ 2.5 year (dry)
40
37
% decline, last survey compared with ﬁrst survey
38%
37%
RWANDA: mass distribution conducted in September 2006 to children 9–59 months and pregnant women
MIS 2007
Jun.–Jul. 2007
+ 9 months
–
50
DHS 2008
Dec. 2007–
+ 16–18 months
59
56
Feb. 2008
% decline, last survey compared with ﬁrst survey
– 12%
KENYA: mass distribution was conducted in two phases in July and September 2006 to children 9–59 months and pregnant women
MOH-CDC 2006
Oct.–Nov. 2006
+ 1–2 months
54
51
MIS 2007
Jun.–Jul. 2007
+ 1 year
63
48
DHS 2008
Nov. 2008–
+ 2 years
–
48
Feb. 2009
% decline, last survey compared with ﬁrst survey
6%

44
53
38
35
20%
51
53
26
49%
56
56
0%
52
39
39
25%

MOH = ministry of health; CDC = US Centers for Disease Control and Prevention; DHS= Demographic and Health Survey; MICS = Multiple Indicator Cluster Survey; MIS = Malaria Indicator Survey; DataDyne is a
technical non-govermental organization.

Intermittent preventive treatment of pregnant women. For
10 of the 35 high-burden countries (Burkina Faso, Central African
Republic, Equatorial Guinea, Gabon, Ghana, Niger, Nigeria, Senegal,
Togo and Uganda), consistent data were available on both the
second dose of IPT (numerator) and the number of women who had
attended antenatal care at least once (denominator) for 2007 and
2008. Data on IPT for pregnant women from surveys in 2007–2008
were available for nine countries with a total population of 217
million. In 2007–2008, the percentage of women who received two
doses of treatment during pregnancy ranged from 3% in Angola to
66% in Zambia; the weighted average was 20%.

Figure 3.15 Estimated percentage of reported malaria cases with
access to artemisinin-based combination therapy (ACT).
Ratio of number of ACTs distributed to number of reported
malaria cases, national data, 2008, high-burden WHO
African Region countries
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3.3.6 Quality of administrative data on LLINs, ACTs, RDTs
and diagnostic testing
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The quality of the management information available was poor in
many countries, especially for ACTs (see missing data in Table 3.7). For
example, some countries rounded the estimated numbers of LLINs
and ACTs distributed to the thousands, indicating incomplete data
recording systems. Inadequate management information systems
are likely to lead to inadequate monitoring of stock-outs of nets,
ACTs and RDTs in health facilities. Poor management information
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Table 3.6 Information on treatment from national surveys, 2006–2008, high-burden African Region countries
TREATMENT
COUNTRY
2008
Angola
Equatorial Guinea
Gabon
Ghana
Kenya
Madagascar
Mali
Mozambique
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Sierra Leone
Togo
Zambia
UR Tanzania, Mainland
Zanzibar, UR Tanzania
Number of countries with data
Median
Weighted average
Population, countries with
surveys or with data
2007
Kenya
Mauritania
Nigeria
Rwanda
Democratic Rep. Congo
Liberia
Zambia
Sao Tome and Principe
Mozambique
Angola
Sierra Leone
Ethiopia
< 2000 m
> 2000 m
Equatorial Guinea
Number of countries with data
Median
Weighted average
Population, countries with
surveys or with data
2006
Burkina Faso
Central African Rep.
Sao Tome and Principe
Zambia
Benin
Cameroon
Côte d'Ivoire
Ghana
Guinea-Bissau
Mali
Malawi
Mauritania
Senegal

22

POPULATION
(million)

% with any
antimalarial

17
0.5
0.0
24
38
20
13
22
151
10
0.16
13
6
7
12
41

No data available
16
48
24
24
No data available
No data available
No data available
33
6
No data available
ND
30
37
43
57
38
10
32
32
310

375

38
3
148
10
63
4
12
0.2
21
17
6
83

0.5

404

14
4
0.2
12
9
18
19
23
2
12
14
1.3
12

% with any antimalarial within
24 h

IPT in pregnancy (births in past 2 years)
% with
any ACT

2 (or more) doses of IPT
during pregnancy

2 (or more) doses of IPT
at least one of which was
during an ANC visit

3
25
12
ND
ND

15
0

ND
5

29
39
37
4

ND
ND
11
13
22
10
7
12
16
95

66
30
55
2

24
No data available
No data available

15

8

13

30
59
38
No data available
23
29
No data available
10
12
2
No data available
7
29
22
237

17
26
21
ND
18
13

1
9
11
ND
ND
3

4
5
1

4

7
17
12
237

6
6
4
216

41

0

1

32
42
39
26
48
27
22
21
10
9

10
0
2
3
4
2
ND
0
1
6

59
3
6
8
28
7
11
47

57

51

49

48
No data available
No data available
53
54
59
36
61
46
48
25
21
20

7

60
30
52
3

18
7
12
66

17
5
63

16
3

3

7

4

14
164

4
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Table 3.6 Continued

COUNTRY

POPULATION
(million)

% with any
antimalarial

6
30
1.7

48
61
63
15
48
47
187

2006 continued
Togo
Uganda
Gambia
Number of countries with data
Median
Weighted average
Population, countries with
surveys or with data

192

TREATMENT
% with any antimalarial within
24 h

IPT in pregnancy (births in past 2 years)
2 (or more) doses of IPT
2 (or more) doses of IPT
during pregnancy
at least one of which was
during an ANC visit

% with
any ACT

38
29
52
15
29
31
187

1
3
0
13
2
3

18
18
33
13
18
22
172

16
4

ND, no data; SP=sulfadoxine-pyramethamine; ANC=antenatal clinic; ACT=arteminsin-based combination therapy

Table 3.7

Outpatient malaria cases, number of suspected malaria cases tested, number ACT treatment courses received, number of RDT received,
along with three key indicators comparing those data elements, 2006-2008, high-burden WHO African Region countries.

SUB-REGION /
COUNTRY
Central
Burundi
Cameroon
Central African Republic
Chad
Congo
Democratic Rep. Congo
Equatorial Guinea
Gabon
Rwanda
South-East
Angola
Eritrea
Ethiopia
Kenya
Madagascar
Malawi
Mozambique
Uganda
UR Tanzania
Zambia
West
Benin
Burkina Faso
Côte d'Ivoire
Gambia
Ghana
Guinea
Guinea Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Sao Tome and Principe
Senegal
Sierra Leone
Togo
Total

% Outpatient
malaria cases
tested

2007
Ratio (%) RDT/
outpatient malaria
cases

47

Ratio (%) ACT
received/outpatient
malaria cases
75
184
510

13
0

68
100

NA

51
NA
88

16
NA
276

53

18

66

19

67
73
533

NA

77
NA
35

3
NA
164

211

57

65

360

255

80

16

4

25

234

2
6

0
9

22
51

51

44

2

2
17
96

5

45

9
0
NA

55
327
176

9

39

52
14

50

Ratio (%) ACT
received/outpatient
malaria cases

30
72
70
100

3

NA
19

2008
Ratio (%) RDT/
outpatient malaria
cases

13

17

21
0

% Outpatient
malaria cases
tested

3

43

22

74

29
122

52
59

3
70
72

1
72
NA
71
20
22
22

26
5
NA
69

65
423
181
23

65
13

65
48

NA = not applicable. The RDT indicator does not work well when a high percentage of reported malaria cases are conﬁrmed. The indicator for percentage of outpatient malaria cases tested does not work well if the
number of suspected malaria cases is not reported. Sao Tome and Principe and Eritrea reported conﬁrmed malaria cases only and not suspected malaria cases.
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systems may contribute to inadequate stock-out monitoring, low
ACT coverage, a low percentage of suspected malaria cases being
tested and inadequate routine distribution of LLINs. National malaria
control programmes should strengthen their management information systems and link them to supervision and quarterly performance
assessments to improve programme effectiveness.

3.3.7 Summary of coverage with all interventions
Table 3.8 shows summary coverage indicators for all key interventions and diagnostics in high-burden countries. The number of
commodities distributed and coverage with all interventions have
been increasing. By 2007–2008, 37% of 35 high-burden countries
had reached 50% household ITN ownership or more. In 2008, 24%
of children < 5 years old had used an ITN the previous night. IRS is
increasing but covers only 9% of the population at risk. IRS protects an
important percentage (> 10%) of the population in seven countries.
Less progress has been made on treatment, diagnostics and IPT
of pregnant women. The percentage of children with fever treated
with an ACT was ≥ 15% in only two (Gabon and the United Republic
of Tanzania) of 13 countries for which survey data were available for
2007–2008. Only 14 countries reported distributing enough ACT
to treat at least 50% of reported malaria cases in the public sector,
and only five countries reported distributing enough ACT to treat all
reported malaria cases in 2008. Only 13% of the RDTs needed to test
all reported malaria cases was distributed in 2008. Based on limited
survey data, IPT coverage of pregnant women was 20%.

3.4

Intervention coverage in countries
outside the WHO African Region

In regions other than the African Region, effective coverage with
interventions is more difficult to measure, for several reasons. First,
the target population for each intervention (treatment, IRS, ITNs) may
be different within a country and is not standard for all countries. For
example, interventions such as IRS and ITN are often targeted to hardto-reach or mobile populations who are most at risk (e.g. migrants,
workers in mining and forest areas). Secondly, surveys are less useful
in areas with focalized malaria and are conducted less often.
Despite these limitations, operational coverage with interventions was estimated by using the population at high risk (> 1 malaria
case per 1000 population) as the denominator and the numbers of
ITNs and ACT doses distributed as the numerators. The reporting
systems of many national malaria programmes do not, however,
distinguish between procurement and delivery of ITNs, drugs and
other commodities.
Administrative or operational coverage with ITNs was low in all
regions, ranging from 1% to 5%. Analysis by country showed that
ITN coverage was relatively high (> 20%) in Suriname (58%), Malaysia
(54%), Sudan (55%), Vanuatu (41%), the Lao People’s Democratic
Republic (37%), Bangladesh (31%), Solomon Islands (25%), Bhutan
(23%), Cambodia (23%), China (23%) and Tajikistan (19%) The IRS
coverage of the high-risk population was more than 50% in Bhutan,
Malaysia and Tajikistan, whereas that in India, Pakistan, the Philippines, Solomon Islands and Sudan was 20–40%. Regional trends in
coverage with IRS are shown in Figure 3.16.

Table 3.8 Summary of intervention coverage, 2008, high-burden African countries
ITN COVERAGE

TREATMENT AND DIAGNOSTICS

All ages

Treatment

Operational ITN coverage with LLINs delivered by manufacturers

42

% fever cases in children < 5 years treated with any antimalarial, survey data

32

Operational ITN coverage with LLINs distributed, national
programme data

35

% fever cases in children < 5 years treated with ACT, survey data

16*

% ACT coverage in public sector (ACT distributed / reported malaria cases),
administrative and disease surveillance data

48

Children < 5 years old

Intermittent preventive treatment of pregnant women

Weighted average of ITN use by children < 5 years from surveys
in 12 countries in 2008

24

Estimate of ITN use by children < 5 years old from model

24

Household ownership

% pregnant women receiving at least 2 doses during last pregnancy
(previous 2 years), survey data

20**

Diagnostics

Weighted average of household ITN ownership from surveys
in 13 countries in 2008

30

% reported malaria cases tested, disease surveillance data

22

Estimate of household ITN ownership from model (all countries)

31

% RDT delivered / reported malaria cases, administrative and disease
surveillance data

13

* Data from only 7 countries representing 95 million persons.
** Data from only 9 countries in 2007-2008 representing 217 million persons.

24
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In most countries outside the African Region, access to first-line
treatment was adequate to treat all reported confirmed malaria
cases. All countries except some in the South-East Asia Region had
distributed more than two treatment courses per confirmed case.

Figure 3.16 Coverage with indoor residual spraying (IRS) of highrisk populations in WHO regions outside Africa, national
programme data, 2001–2008
Americas
Europe
Western Pacific
Eastern Mediterranean
South-East Asia

70
60
50
Percentage

Surveys showed that ITN ownership was low (< 20% of households) in Djibouti, Somalia and Sudan and also in Viet Nam (19%). In
the Cambodia Malaria Survey 2007, 96% of households owned a net
and 88% of children under 5 had slept under a net the previous night.
However, most were untreated nets: only 36% of households owned
an ITN and 28% of children slept under an ITN the previous night.

40
30
20

Table 3.9 shows the numbers of ITNs, ACT and RDTs distributed
globally by national programmes in 2004–2008 by WHO region.
The number of ITNs distributed in regions outside Africa increased
steadily, from 5 million in 2005 to 22 million in 2008. The number of
ACT treatment courses distributed increased to 10 million in 2008.
The number of RDTs distributed has increased progressively, to 12
million in 2008.

Table 3.9

10
0
2001

2002

2003

2004

2005

2006

2007

2008

Numbers of insecticide-treated nets (ITNs), artemisinin-based therapies (ACTs) and rapid diagnostic tests (RDT) reported by national
programmes to have been distributed, by year, by WHO region

WHO REGION

2004

2005

2006

2007

2008

Number of ITNs
Eastern Mediterranean

2 194 030

2 223 164

3 268 398

6 456 000

7 699 772

European

22 952

25 919

15 150

29 438

29 494

Americas

0

597 277

732 552

638 246

777 012

South-East Asia

1 939 995

3 578 065

7 127 021

7 803 354

10 587 135

Western Paciﬁc

905 126

2 809 881

2 882 557

3 243 781

3 843 482

Outside African

5 062 103

9 234 306

14 025 678

18 170 819

22 936 895

African

14 720 440

25 869 098

52 451 596

40 098 395

45 316 731

Total

19 782 543

35 103 404

66 477 274

58 269 214

68 253 626

0

0

5 667 856

5 354 398

6 289 371

Number of ACT treatment courses
Eastern Mediterranean
European

151

81

28

7

2

Americas

89 960

95 099

136 839

85 131

1 915 200

South-East Asia

4 528

78 900

604 241

959 118

1 308 199

Western Paciﬁc

646 025

635 805

776 033

494 431

600 175

Outside African

740 664

809 885

7 184 997

6 893 085

10 112 947

African

1 213 541

12 245 271

53 666 521

83 196 974

62 637 244

Total

1 954 205

13 055 156

60 851 518

90 090 059

72 750 191

226 200

153 700

714 600

81

28

7

2

1 200 000

2 862 000

9 452 500

10 068 000

Number of RDTs
Eastern Mediterranean
European

151

Americas
South-East Asia
Western Paciﬁc

32 150

318 000

368 425

683 300

1 556 168

Outside African

32 301

1 518 081

3 456 653

10 289 507

12 338 770

African

0

100 000

3 328 091

9 149 939

11 500 855

TOTAL

32 301

1 618 081

6 784 744

19 439 446

23 839 625
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Chapter 4.

Impact of malaria control
4.1.1 Cases

This chapter summarizes the global burden of malaria and
provides assessments of the evidence that malaria control
activities have had an impact on malaria disease burden in
each WHO Region.

4.1

In 2008, there were an estimated 243 million cases of malaria
(5th–95th centiles, 190–311 million) worldwide (Table 4.1). The vast
majority of cases (85%) were in the African Region, followed by the
South-East Asia (10%) and Eastern Mediterranean Regions (4%). The
totals are similar to those reported in the World Malaria Report 2008 (1)
(for the year 2006), except that the number of cases in the Region of the
Americas is lower because of updated information from household
surveys and other information on the number of cases detected by
surveillance systems. The number of cases in the South-East Asia
Region is higher, owing to updated household survey information
for Bangladesh and Indonesia on where patients seek treatment for
fever. The estimates also reflect progress in reducing the number of
cases in several countries, but because most reductions have been
seen in smaller countries, they do not yet have much influence on the
regional and global totals. The estimates are accompanied by large
uncertainty intervals, which overlap those of previous estimates.

Global estimates of malaria cases
and deaths in 2008

The global numbers of malaria cases and deaths in 2008 were
estimated by one of the two methods described in the World Malaria
Report 2008 (1) (Annex 1). In brief, the numbers of malaria cases were
estimated: i) by adjusting the number of malaria cases for completeness of reporting, the extent of health service use and the likelihood
that cases are parasite-positive; when the data permit, this is generally
the preferred method and was used for countries outside Africa
and for selected African countries; or ii) from an empirical relation
between measures of malaria transmission risk and case incidence;
this procedure was used for countries in Africa where a convincing
estimate could not be made from reports.

4.1.2. Deaths
Malaria accounted for an estimated 863 000 deaths (5th–95th
centiles, 708–1003 million) in 2008, of which 89% were in the African
Region, followed by the Eastern Mediterranean (6%) and the SouthEast Asia Regions (5%). The estimated numbers of deaths are similar
to those reported in the World Malaria Report 2008 (1) (for the year
2006), but the number of deaths in Africa is lower by 34 000, primarily
because of a reduction in the total number of deaths from all causes
among children under 5 years of age (2). The number of malaria
deaths is assumed to follow this trend, although evidence on trends
in malaria-specific mortality is not available for most of the countries
in which a reduction in under-5 mortality is documented.

The numbers of malaria deaths were estimated: i) by multiplying
the estimated number of P. falciparum malaria cases by a fixed case
fatality rate for each country, for countries where malaria accounts
for a relatively small proportion of all deaths and where reasonably
robust estimates of case incidence could be made, primarily outside
Africa; or ii) from an empirical relation between measures of malaria
transmission risk and malaria-specific mortality rates, primarily for
countries in Africa where estimates of case incidence could not be
made from routine reports.

Table 4.1 Estimated numbers of malaria cases (in millions) and deaths (in thousands) by WHO Region, 2008
WHO REGION

CASES
Point

P. falciparum (%)

Point

Lower

Upper

AFR

208

155

276

98

767

621

902

88

AMR

1

1

1

32

1

1

2

30

EMR

9

7

11

75

52

32

73

77

EUR

0

0

0

4

0

0

0

3

SEAR

24

20

29

56

40

27

55

34

WPR

2

1

2

79

3

2

5

41

Total

243

190

311

93

863

708

1003

85
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Lower

DEATHS
Upper

Under 5 (%)
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The number of deaths due to malaria is also higher in the Eastern
Mediterranean Region, owing to increases in envelops for mortality
from all causes in children under 5 in Somalia and Sudan (2), although
specific evidence of a rise in malaria mortality is lacking. The number
of deaths in the South-East Asia region is higher owing to the
increased estimate of the number of cases that was due to better
information on where fever cases seek treatment; there is no specific
evidence of an upward trend in the number of malaria deaths. The
estimates are accompanied by large uncertainty intervals, which
overlap those of previous estimates.

4.2

t

Monitoring the number of laboratory tests undertaken. It is
useful to measure the annual blood examination rate, which is
the number of laboratory tests undertaken per 100 people at
risk per year, to ensure that potential differences in diagnostic
effort or completeness of reporting are taken into account. The
annual blood examination rate should ideally remain constant or
be increased if attempting to discern decreases in malaria incidence.1 When reviewing the number of malaria admissions and
deaths, the health facility reporting rate should remain constant
BOETIPVMECFIJHI JF

t

Monitoring trends in the malaria (slide or RDT) positivity rate. This
rate should be less severely distorted by variations in the annual
blood examination rate than trends in the number of confirmed
cases. For high-burden African countries, when the number of
malaria inpatients is being reviewed, it is also informative to
examine the percentage of admissions or deaths due to malaria,
as this proportion is less sensitive to variation in reporting rates
than the number of malaria inpatients or deaths.

t

Monitoring the number of cases detected in the surveillance
system in relation to the total number of cases estimated to
occur in a country.2 Trends derived from countries with high case
EFUFDUJPO SBUFT BSF NPSF MJLFMZ UP SFøFDU USFOET JO UIF CSPBEFS
community. When examining trends in the number of deaths, it
is informative to compare the total number of deaths occurring
in health facilities with the total number of deaths estimated to
occur in a country.

t

Examining the consistency of trends. Unusual variation in the
number of cases or deaths that cannot be explained by climate
or other factors or inconsistency between trends in cases and in
deaths can suggest deficiencies in reporting systems.

t

Monitoring changes in the proportion of cases due to P. falciparum or the proportion of cases occurring in children < 5. While
decreases in the incidence of P. falciparum malaria may precede
decreases in P. vivax malaria, and there may be a gradual shift in
UIFQSPQPSUJPOPGDBTFTPDDVSSJOHJODIJMESFO VOVTVBMøVDUVBtions in these proportions may point to changes in health facilities
reporting or to errors in recording.

Assessing the impact of malaria
interventions

4.2.1 Investigating trends in the incidence of malaria
The reported numbers of malaria cases and deaths are used
as core indicators for tracking the progress of malaria control
programmes. The main sources of information on these indicators
are the disease surveillance systems operated by ministries of health.
Data from such systems have two strengths. First, case reports are
SFDPSEFEDPOUJOVPVTMZPWFSUJNFBOEDBOUIVTSFøFDUDIBOHFTJOUIF
implementation of interventions or climate conditions. Secondly,
routine case and death reports are often available for all geographical units of a country. Changes in the numbers of cases and deaths
SFQPSUFECZDPVOUSJFTEPOPU IPXFWFS OFDFTTBSJMZSFøFDUDIBOHFTJO
the incidence of disease in the general population, because: i) not all
health facilities report each month, and so variations in case numbers
NBZSFøFDUøVDUVBUJPOTJOUIFOVNCFSPGIFBMUIGBDJMJUJFTSFQPSUJOH
rather than a change in underlying disease incidence; ii) routine
reporting systems often do not include patients attending private
clinics or morbidity treated at home, so disease trends in health faciliUJFTNBZOPUSFøFDUUSFOETJOUIFFOUJSFDPNNVOJUZBOEiii) not all
malaria cases reported are confirmed by slide examination or RDT, so
that cases reported as malaria may be other febrile illnesses (3). When
reviewing data supplied by ministries of health in malaria-endemic
DPVOUSJFT XFBUUFNQUFEUPNJOJNJ[FUIFJOøVFODFPGUIFTFTPVSDFT
of error and bias by pursuing the following strategy:

t

Focusing on confirmed cases (by microscopy or RDT) to ensure
that malaria and not other febrile illnesses are tracked. For highburden countries in the WHO African Region, where little case
confirmation is undertaken, the number of inpatient malaria cases
is reviewed because the predictive value of an inpatient diagnosis
is considered to be higher than outpatient diagnoses based only
on clinical signs and symptoms; in such cases, the analysis may be
IFBWJMZJOøVFODFECZUSFOETJOTFWFSFNBMBSJBSBUIFSUIBOUSFOET
in all cases.

The aim of these procedures is to rule out data-related factors,
such as incomplete reporting or changes in diagnostic practice,
as explanations for a change in the incidence of disease and to
FOTVSFUIBUUSFOETJOIFBMUIGBDJMJUZEBUBSFøFDUDIBOHFTJOUIFXJEFS
community. The conclusion that trends inferred from health facility
EBUB SFøFDU DIBOHFT JO UIF DPNNVOJUZ IBT NPSF XFJHIU JG i) the
changes in disease incidence are large, ii) coverage with public health
services is high and iii) interventions promoting change, such as use
of ITNs, are delivered throughout the community and not restricted
to health facilities.

 4PNF BVUIPSJUJFT SFDPNNFOE UIBU UIF BOOVBM CMPPE FYBNJOBUJPO SBUF TIPVME FYDFFE  UP FOTVSF UIBU BMM GFCSJMF DBTFT BSF FYBNJOFE IPXFWFS  UIF
PCTFSWFESBUFEFQFOETQBSUMZPOIPXUIFQPQVMBUJPOBUSJTLJTFTUJNBUFE BOEUSFOETNBZTUJMMCFWBMJEJGUIFSBUFJT4PNFBVUIPSJUJFTIBWFOPUFE
UIBUNBZOPUCFTVóDJFOUUPEFUFDUBMMGFCSJMFDBTFT*UJTOPUFXPSUIZUIBUUIFBOOVBMCMPPEFYBNJOBUJPOSBUFJOUIF4PMPNPO*TMBOET BIJHIMZFOEFNJD
DPVOUSZ FYDFFET XJUIBTMJEFQPTJUJWJUZSBUFPG TPMFMZCZQBTTJWFDBTFEFUFDUJPO
2. The World Malaria Report 2008 described methods for estimating the total number of malaria cases in a country based on the number of reported cases and
taking into account variations in health facility reporting rates, care-seeking behaviour for fever as recorded in household surveys and the extent to which
suspected cases are examined in laboratory tests.
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4.2.2 Assessing coverage with malaria interventions
Data on the number of ITNs distributed by malaria programmes
and populations covered by IRS are supplied annually by ministries of
health to WHO as part of reporting for the World Malaria Report. Such
information may contain inaccuracies or gaps, particularly for earlier
years. Hence, if data for earlier years are missing, it might be inferred
incorrectly that preventive activities have recently been intensified.
Nevertheless, for many countries, data from ministries of health are the
only source of information on preventive activities and are consistent
over the years. Data from nationally representative household surveys
are available for selected countries, but these surveys are usually not
undertaken frequently enough to allow assessment of trends in intervention coverage or to provide contemporary information. Information on access to treatment is less complete than data on ITNs and
IRS, as few countries supply information on the number of courses of
antimalarial medicines distributed in relation to the number of cases
treated in the public sector. Information on preventive activities or
treatment provided by the private sector is almost completely absent.
It is therefore not always possible to obtain a complete picture of the
extent of control activities in a country. Similarly, information on other
factors that can affect malaria incidence is often not available, such as
climate variations, deforestation or improved living conditions.

4.2.3 Establishing a link between malaria disease trends
and control activities
In establishing a causal link between malaria disease trends and
control activities, one should consider what the disease trends would
have been without application of the control activities and then
assess whether the decrease in malaria observed is greater than that
expected without control activities. A robust view of what would
have happened without control activities (i.e. counterfactual) cannot
be established from the data currently available; however, it can be
expected that, without a change in control activities, the malaria
JODJEFODFNJHIUøVDUVBUFJOSFTQPOTFUPTIPSUUFSNDMJNBUFWBSJBUJPOT
but would otherwise show little change, as improved living conditions, environmental degradation or long-term climate change have
only gradual effects (although there may be local exceptions). Thus,
a plausible link with control efforts can be established if the disease
incidence decreases at the same time as control activities increase, if
the magnitude of the decrease in malaria incidence is consistent with
UIFNBHOJUVEFPGUIFJODSFBTFJODPOUSPMBDUJWJUJFT BEFDSFBTF
in the number of cases is unlikely to occur if malaria control activiUJFTDPWFSPOMZPGUIFQPQVMBUJPOBUSJTL BOEJGUIFEFDSFBTFTJO
malaria incidence cannot readily be explained by other factors.
Countries for which there is evidence from good-quality surveilMBODFEBUBPGBMBSHF TVTUBJOFEEFDSFBTF PS JOUIFOVNCFS
of cases since 2000 are presented below by WHO region. Information on the scale of malaria control interventions is also summarized,
UPJEFOUJGZDPVOUSJFTXJUIQSFWFOUJWFQSPHSBNNFTUIBUDPWFS
of the population at high risk and countries that undertake extensive
case detection and treatment. Countries in which there is evidence of
both a sustained decrease in cases since 2000 and extensive control
activities are highlighted as providing evidence of an impact of malaria
control activities. Selected high-burden countries in the African Region
are discussed individually. For other regions, the results of the analysis
are shown in a standard set of graphs, as described in Box 4.1.3
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BOX 4.1

Explanation of graphs
Population at risk:ÊÌ iÊ««Õ>ÌÊ>ÌÊ } ÊÀÃÊvÀÊ>>À>ÊÃÊÌ >ÌÊ
Û}ÊÊ>Ài>ÃÊÜ iÀiÊÌ iÊV`iViÊÃÊ£ÊÀÊÀiÊ«iÀÊ£äääÊ«iÀÊÞi>ÀÊ
`iwi`Ê>ÌÊÌ iÊÃiV`ÊÀÊÜiÀÊ>`ÃÌÀ>ÌÛiÊiÛi®°Ê/ iÊ««Õ>ÌÊ
>ÌÊÜÊÀÃÊvÀÊ>>À>ÊÃÊÌ >ÌÊÛ}ÊÊ>Ài>ÃÊÜÌ ÊviÜiÀÊÌ >Ê£ÊV>ÃiÊ
vÊ>>À>Ê«iÀÊ£äääÊ«iÀÊÞi>ÀÊÃiiÊiÌ `ÃÊÊiÝÊ£®°
Percentage of cases due to P. falciparum: «iÀViÌ>}iÊvÊVwÀi`Ê
V>ÃiÃÊÊÜ V ÊP. falciparumÊÀÊ>ÊÝi`ÊviVÌÊÜ>ÃÊ`iÌiVÌi`
Annual blood examination rate: ÕLiÀÊvÊÃ`iÊiÝ>>ÌÃÊ
Õ`iÀÌ>iÊi>V ÊÞi>ÀÊÊÀi>ÌÊÌÊÌ iÊ««Õ>ÌÊ>ÌÊÀÃÊvÀÊ
>>À>]ÊiÝ«ÀiÃÃi`Ê>ÃÊ>Ê«iÀViÌ>}i°
Conﬁrmed cases reported as a percentage of total estimated:
ÌÌ>ÊÕLiÀÊvÊVwÀi`ÊV>ÃiÃÊÊÀi>ÌÊÌÊÌ iÊiÃÌ>Ìi`Ê
ÕLiÀÊvÊ>>À>ÊV>ÃiÃÊÊ>ÊVÕÌÀÞ°Ê/ iÊiÃÌ>Ìi`ÊÕLiÀÊvÊ
V>ÃiÃÊÃÊV>VÕ>Ìi`ÊLÞÊÌ>}ÊÌÊ>VVÕÌ\Êi)ÊÌ iÊV«iÌiiÃÃÊvÊ
Ài«ÀÌ}ÊvÀÊ i>Ì Êv>VÌiÃ]Êii)ÊÌ iÊiÝÌiÌÊÌÊÜ V Ê«i«iÊÜÌ Ê
viÛiÀÊÕÃiÊ«ÕLVÊ i>Ì Êv>VÌiÃÊvÀÊÌÀi>ÌiÌÊ>` iii)ÊÌ iÊiÝÌiÌÊ
ÌÊÜ V Ê«ÕLVÊ i>Ì Êv>VÌiÃÊÕ`iÀÌ>iÊV>ÃiÊVwÀ>ÌÊÃiiÊ
ÌiV V>ÊÌiÃ®°Ê/ iÊiÊÊÌ iÊViÌÀiÊvÊÌ iÊL>ÀÊÀi«ÀiÃiÌÃÊÌ iÊ
«ÌÊiÃÌ>ÌiÊvÊÌ iÊ«iÀViÌ>}iÊvÊiÃÌ>Ìi`ÊV>ÃiÃÊV>«ÌÕÀi`ÊLÞÊ
Ì iÊÃÕÀÛi>ViÊÃÞÃÌi°Ê/ iÊÜ`Ì ÊvÊÌ iÊL>ÀÃÊÀiyiVÌÃÊÕViÀÌ>ÌÞÊ
>ÀÕ`ÊÌ iÊiÃÌ>ÌiÊvÊÌ iÊÕLiÀÊvÊV>ÃiÃ°
Change in number of reported cases: Ì iÊÕLiÀÊvÊVwÀi`Ê
>>À>ÊV>ÃiÃÊÃÊÃ ÜÊÊÌ iÊÛiÀÌV>Ê>ÝÃ]ÊÜÌ Êi>V ÊVÕÌÀÞÊ
`iÝi`Ê>ÌÊ£ääÊÊÓäääÊÀÊ>Ê>ÌiÀÊÞi>ÀÊvÊ`>Ì>ÊÜiÀiÊÌÊ>Û>>LiÊ
vÀÊÓäää®ÆÊ°i°Ê>ÊÛ>ÕiÊvÊÓääÊÊÓääxÊ`V>ÌiÃÊÌ >ÌÊÌ iÊÕLiÀÊ
vÊV>ÃiÃÊÊÓääxÊÜ>ÃÊÌÜViÊÌ >ÌÊÀi«ÀÌi`ÊÊÓäääÊ>`ÊÀi«ÀiÃiÌÃÊ
>Ê£ää¯ÊVÀi>Ãi°Ê ÕÌÀiÃÊÜÌ ÊiÛ`iViÊvÊ>Ê`iVÀi>ÃiÊ>ÀiÊ
}iiÀ>ÞÊÌ ÃiÊÊÜ V ÊÌ iÀiÊ >ÃÊLiiÊ>ÊVÃÃÌiÌÊ`iVÀi>ÃiÊ
ÊÌ iÊÕLiÀÊvÊV>ÃiÃÊ>`ÊVÃÃÌiVÞÊÊÀi«ÀÌ}ÊvÊ>>À>Ê
V>ÃiÃÊi°}°ÊÃÌ>LiÊ>Õ>ÊL`ÊiÝ>>ÌÊÀ>Ìi®°Ê ÕÌÀiÃÊ
vÀÊÜ V ÊÌ iÀiÊÃÊÌÌiÊiÛ`iViÊvÊ>Ê`iVÀi>ÃiÊ>ÀiÊÌ ÃiÊÌ >ÌÊ
`ÊÌÊÃ ÜÊ>Ê`iVÀi>ÃiÊÊÌ iÊÕLiÀÊvÊV>ÃiÃÊÀÊÜ iÀiÊÌ iÀiÊ
>ÛiÊLiiÊÀÀi}Õ>ÀÊÛ>À>ÌÃÊÊÃÕÀÛi>ViÊ`>Ì>Êi°}°Ê>Õ>Ê
L`ÊiÝ>>ÌÊÀ>ÌiÊv>}]ÊÀÊÕiÝ«>i`ÊÛ>À>ÌÃÊÊÌ iÊ
«iÀViÌ>}iÊvÊV>ÃiÃÊ`ÕiÊÌÊP. falciparum®°
IRS and ITNs delivered. / iÊÛiÀÌV>ÊÃV>iÊÃ ÜÃÊÌ iÊ«iÀViÌ>}iÊ
vÊÌ iÊ««Õ>ÌÊ>ÌÊÀÃÊvÀÊ>>À>Ê«ÌiÌ>ÞÊVÛiÀi`ÊLÞÊ
«ÀiÛiÌÛiÊ«À}À>iÃÊÜÌ Ê,-Ê>`Ê/ Ã°ÊÌÊÃÊ>ÃÃÕi`ÊÌ >ÌÊi>V Ê
Li`ÊiÌÊ`iÛiÀi`ÊV>ÊVÛiÀÊÌÜÊ«i«i]ÊÌ >ÌÊVÛiÌ>ÊiÌÃÊÊ
>ÀiÊÀiÌÀi>Ìi`ÊÀi}Õ>ÀÞÊ>`ÊÌ >ÌÊi>V ÊiÌÊÃÊÌÊÀi«>Vi`ÊvÀÊÎÊÞi>ÀÃ°Ê
,-ÊÃÊ>ÃÃÕi`ÊÌÊÌ>À}iÌÊ>Ê`vviÀiÌÊ««Õ>ÌÊvÀÊÌ >ÌÊÀiViÛ}Ê
Li`ÊiÌÃ°Ê/ iÊ«iÀViÌ>}iÊvÊÌ iÊ««Õ>ÌÊ«ÌiÌ>ÞÊVÛiÀi`ÊÊ
ÃÊÌ iÀivÀiÊÌ iÊ>ÝÕÊ«ÃÃLiÊVÛiÀi`ÊLÞÊÌ iÊÌiÀÛiÌÃÊ
`iÛiÀi`°Ê/ iÊ`i>ÌÀÊÃÊÌ iÊ««Õ>ÌÊÛ}Ê>ÌÊ } ÊÀÃÊÊ
vÀÊ>>À>]Ê>ÃÊÌ iÊÕLiÀÊvÊ>>À>ÊV>ÃiÃÊÊ>Ài>ÃÊvÊÜÊÀÃÊÊ
ÃÊÃ>°Ê/ iÊÃV>iÊvÊ«ÀiÛiÌÛiÊivvÀÌÃÊÊ>ÞÊÞi>ÀÊÃÊV>VÕ>Ìi`Ê
>Ã\Ê£ääÊÝÊÕLiÀÊvÊ/ ÃÊ`iÛiÀi`ÊÊ«>ÃÌÊÎÊÞi>ÀÃÊ³ÊÕLiÀÊÊ
vÊ«i«iÊ«ÀÌiVÌi`ÊLÞÊ,-ÊÊVÕÀÀiÌÊÞi>À®É««Õ>ÌÊ>ÌÊ } ÊÀÃ°Ê
ÌiÊÌ >ÌÊÌ ÃÊ`V>ÌÀÊV>ÊiÝVii`Ê£ää¯ÊvÊÌiÀÛiÌÃÊ>ÀiÊ>ÃÊ
>««i`ÊÌÊ««Õ>ÌÃÊ>ÌÊÜÊÀÃ°

3. Countries in the prevention of re-introduction phase with only sporadic
cases are excluded from the analysis.

29

4.3

African Region

4.3.1 High burden countries
This section updates the trends in morbidity and mortality from
malaria presented in the World Malaria Report 2008. As the quality of
the information received from most of the 35 high-burden countries
in the WHO African Region was poor, trends could be analysed for
only four of these countries, Eritrea, Rwanda, Sao Tome and Principe,
Zambia and for the Zanzibar area of the United Republic of Tanzania.
The four countries were among the ten with the highest rates of
ITN ownership, as estimated in Chapter 3, the percentage of houseIPMETPXOJOHBUMFBTUPOF*5/FYDFFEJOHJO"IPVTFIPME
TVSWFZVOEFSUBLFOJO;BO[JCBSBUUIFFOEPGTIPXFEUIBU
of households owned at least one ITN.

Eritrea. Eritrea had a population of 3.8 million in 2001 and
reported a total of 126 000 malaria cases in that year. More than
1.1 million nets were distributed between 2001 and 2008 (an average
of 139 000 per year), with LLIN distribution starting in 2005. In 2004,
PGIPVTFIPMETJOBSFBTPGIJHIUSBOTNJTTJPOPXOFEBO*5/BOE
PGDIJMESFOoZFBSTTMFQUVOEFSBOFU(4). A malaria indicator
TVSWFZJOTIPXFEUIBUPGIPVTFIPMETPXOFEBUMFBTUPOF
*5/ BOEPGDIJMESFOZFBSTTMFQUVOEFSBO*5/ &SJUSFB.JOJTUSZ
of Health, unpublished data). Annual rounds of IRS protected
approximately 238 000 people per year between 2001 and 2006. An
average of 28 000 courses of ACT were distributed annually between
2006–2008, which was sufficient to treat all cases of P. falciparum
malaria in outpatients.
5IFOVNCFSPGNBMBSJBPVUQBUJFOUTGFMMCZNPSFUIBOCFUXFFO
2001 and 2008 (Fig. 4.1). The number of patients admitted to hospital
GPSBOZSFBTPOJODSFBTFECZCFUXFFOBOE CVUUIF
OVNCFS PG NBMBSJB JOQBUJFOUT EFDSFBTFE CZ  5IFSF XFSF 
fewer deaths from malaria among inpatients in 2008 than in 2001. A
review of the evidence suggested that the observed decreases in the
numbers of cases and deaths were due to malaria control interventions and not solely to environmental or other factors (4).

Rwanda. Two sources of information on trends in the numbers of
malaria cases and deaths were available from Rwanda: the results of
a study by the Ministry of Health and WHO on the impact of malaria
control in 2001–2008 on the basis of information from 19 health facilities in all 10 provinces and nationwide case records from surveillance
activities in 2001–20074, as reported to WHO.
Approximately 765,000 ITNs (not LLINs) were distributed between
2001 and 2005 for a population of 8–9 million; 185,000 LLINs were
added in 2005. During a nationwide campaign targeting children
< 5 years in 2006, 1.96 million LLINs were distributed, and a further
1.16 million LLINs were distributed in 2007, increasing the percentBHFPGUIFQPQVMBUJPOQPUFOUJBMMZDPWFSFECZOFUTUP"$5TXFSF
distributed nationwide between September and October 2006, at
the same time as the mass distribution of LLINs. A malaria indicator
TVSWFZJOTIPXFEUIBUPGIPVTFIPMETPXOFEBO*5/BOE

PGDIJMESFOTMFQUVOEFSBO*5/"EFNPHSBQIJDBOEIFBMUI
TVSWFZ DPOEVDUFE JO o TIPXFE UIBU  PG IPVTFIPMET
PXOFEBO*5/BOEPGDIJMESFOTMFQUVOEFSBOFU
The numbers of malaria cases and deaths appeared to decrease
rapidly after the distribution of LLINs and ACT in 2006 (Fig. 4.2). In
the 19 health facilities visited for the impact study in 2009, the annual
OVNCFSPGDPOöSNFENBMBSJBDBTFT BMMBHFT JOXBTMPXFS
than the average for 2001–2005 (data not available by age group).
5IFOVNCFSPGNBMBSJBJOQBUJFOUTXBTMPXFS BOEUIFOVNCFS
PGNBMBSJBEFBUITXBTMPXFSJOUIBOJOoBNPOH
children < 5 years old (target age group of the ITN campaign).
A similar trend is seen in an aggregation of surveillance data
nationwide for 2001–2007. The annual number of confirmed malaria
DBTFT BMMBHFT JOXBTMPXFSUIBOJOo UIFOVNCFS
PGBENJTTJPOTGPSNBMBSJBXBTMPXFS BOEUIFOVNCFSPGNBMBSJB
EFBUITXBTMPXFSBNPOHDIJMESFOZFBSTPME4 The slide posiUJWJUZSBUFGFMMGSPNBOBWFSBHFPGCFUXFFOBOEUP
JO5IFBOOVBMCMPPEFYBNJOBUJPOSBUFJODSFBTFEGSPNJO
UPJO)FBMUIGBDJMJUZSFQPSUJOHSBUFTXFSFIJHIUISPVHIPVU
UIFQFSJPE BWFSBHJOH UIFMPXFTUWBMVFCFJOHPCUBJOFEJO
In summary, mass distribution of ITNs to children < 5 and to
pregnant women, distribution of ACTs to public-sector facilities and
increased rates of household ITN ownership and use by children
FYDFFEJOHXFSFBTTPDJBUFEXJUIBQQSPYJNBUFMZEFDSFBTFT
in the numbers of confirmed outpatient cases, inpatient cases and
deaths due to malaria over 24 months.

Sao Tome and Principe. The population of Sao Tome and Principe
was 160 000 in 2008. IRS protected 140 000 people in 2005, 126 000
in 2006 and 117 000 in 2007. By 2007, nationwide ITN coverage was
BNPOHUIFIJHIFTUJO"GSJDBPGIPVTFIPMETPXOFEBUMFBTUPOF
*5/ BOEPGDIJMESFOZFBSTPGBHFTMFQUVOEFSBO*5/"$5
was introduced for treatment of malaria in 2005, and the number of
treatment courses distributed in 2005–2008 was enough to cover all
reported cases.
The annual number of confirmed malaria cases in 2005–2008
XBTMPXFSUIBOJOo BOEUIFTMJEFQPTJUJWJUZSBUFGFMM
GSPNCFUXFFOBOEUPCFUXFFOBOE
(Fig. 4.3 5IFOVNCFSPGBENJTTJPOTEVFUPNBMBSJBXBTMPXFS
in 2005–2008 than in 2000–2004, while the percentage of admisTJPOTGPSNBMBSJBGFMMGSPNBOBWFSBHFPGJOoUP
in 2005–2008. Similarly, the number of malaria inpatient deaths in
oXBTMPXFSUIBOJOo BOEUIFQFSDFOUBHF
PGEFBUITEVFUPNBMBSJBJOIFBMUIGBDJMJUJFTGFMMGSPNUP5IF
OVNCFSPGEFBUITGSPNNBMBSJBBNPOHDIJMESFOGFMMCZ XIJMF
the number of deaths from all causes among children < 5 decreased
CZ#Z UIFOVNCFSTPGJOQBUJFOUNBMBSJBDBTFTBOEEFBUIT
BOEPVUQBUJFOUNBMBSJBDBTFTIBEEFDSFBTFECZJODPNQBSJTPO
XJUIo"MMDBVTFJOQBUJFOUEFBUITEFDMJOFECZ
In Sao Tome and Principe, therefore, a strong association is seen
between interventions and impact, albeit on a relatively small scale
(5).

4. As a new information system was introduced in 2008, it is difficult to compare data from the national health information system for 2008 with those for
previous years.
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Figure 4.1 Malaria inpatient cases and deaths by year, all ages,
2001–2008, Eritrea
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Figure 4.3 Malaria inpatient cases and deaths, all ages, by year,
2000–2008, Sao Tome and Principe
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Figure 4.2 Malaria inpatient cases and deaths among children < 5
by year and outpatient all-cause and conﬁrmed malaria
cases in all ages, 19 health facilities, 2001–2008, Rwanda
a) Malaria inpatient cases/deaths, children <5 years old
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Figure 4.4 Malaria inpatient cases and deaths by year, all ages,
ﬁrst and second quarter each year, 2001–2008, Zambia
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A switch to a new health management information system during
the third and fourth quarters of 2008 resulted in some incompleteness of reporting for those quarters. Therefore, data for the first two
quarters of each year (the peak malaria season in most years) are
presented. These surveillance data show that the numbers of malaria
inpatients and deaths were 55% and 60% lower, respectively, in 2008
than the average for 2001–2002 for all ages (Fig. 4.4). The numbers of
admissions and deaths from diseases other than malaria or anaemia
decreased by 0% and 6%, respectively.
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b) Malaria inpatient deaths, children < 5 years old
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The magnitude of the decrease in numbers of inpatient deaths
from all causes among children < 5 was similar to that of the decrease
in mortality among children aged 1–59 months observed in the 2007
demographic and health survey (Fig. 4.5). A possible reason for
the similarity between inpatient and population trends might be
the geographically homogeneous ITN coverage: the 2008 malaria
indicator survey showed that ITN coverage in Zambia was similar for
the poorest (63%) and richest quintiles (65%) and in urban (59%) and
rural areas (64%).

0

2007

Malaria deaths

The scale of change observed in health facility data on inpatient
cases is consistent with that from household surveys. The parasite
prevalence among children < 5 decreased by 53% between 2006
and 2008 (from 21.8% to 10.2%), and the percentage of children with
severe anaemia (< 8 g/dl haemoglobin) decreased by 68% (from
13.3% to 4.3%). The numbers of inpatient malaria cases and deaths
among children < 5 decreased by 57% and 62%, respectively, while
the number of admissions for anaemia decreased by 47%.

All-cause deaths

A nationally representative household survey in 2006 found that
44% of households owned an ITN, and 23% of children < 5 slept
under an ITN. In 2008, these proportions had risen to 62% of households and 41% of children < 5. Approximately 47% of the population
(mostly urban) were protected by IRS; 13% of children with fever in
the previous 2 weeks had received ACTs, and 16% had received other
antimalarial medicines.

a) All-cause inpatient deaths, children < 5 years old
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Zambia had a population of 12.6 million in 2008. During
2002–2005, 1.26 million LLINs were distributed, enough to protect
about 2.5 million people (assuming one net protects two people).
An additional 4.8 million LLINs were distributed between 2006 and
2008 – enough to protect 9.6 million people, or 76% of the population. IRS covered an average of 0.9 million persons between 2003 and
2005, 2.4 million in 2006 (mostly in urban areas), 3.3 million in 2007
and 5.7 million in 2008. ACT was made available nationwide in 2004.
The number of ACT treatment courses distributed increased from 1.2
million in 2004 to 3.1 million in 2008, coverage increasing from 29%
of the malaria cases reported in public health facilities to 100%.

Figure 4.5 Trends in 1–59-month child mortality rate
from a demographic and health survey (DHS) compared with
inpatient all-cause and malaria deaths from routine health
information system, 1999–2007, Zambia. Mortality rates in
children 1–59 months in 2-year intervals from DHS data are
shown in black squares (95% conﬁdence interval shown as line)

1–59 months child mortality rate per 1000 children

Zambia. Data on malaria trends in Zambia are more comprehensive than those for most countries, because: i) records from the
health management information system were more or less complete
between 2001 and the first half of 2008, and ii) two nationally
representative household surveys that included testing for malaria
parasites and anaemia were undertaken in 2006 and 2008.

2000

1500
40
1000

Zanzibar, United Republic of Tanzania. The islands of Zanzibar
had a population of 1.2 million in 2008. ACT was made freely available
in all public health facilities in September 2003. Approximately
245 000 LLINs were distributed in 2006, enough to cover 40% of the
population, while a further 213 000 were distributed in 2007–2008.
ITN household ownership was 72% and ITN use by children was 59%
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Figure 4.6 Malaria inpatient cases and deaths, all ages, by year,
1999–2008, six of seven hospitals in Zanzibar, United Republic
of Tanzania
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Source: Ministry of Health routine surveillance data

at the end of 2007. One round of IRS was carried out in 2006, followed
by a further two rounds in 2007 and a single round in 2008. Each
round covered nearly all households.
The numbers of inpatient cases and deaths from malaria
decreased substantially between 2003 and 2008, and in 2006–2008,
UIF OVNCFST PG NBMBSJB BENJTTJPOT BOE EFBUIT XFSF  MPXFS
than the numbers recorded in 2001 and 2002 (Fig. 4.6). By 2008,
the numbers of inpatient malaria cases and deaths were lower by
BOE SFTQFDUJWFMZ*ODPOUSBTUUIFOVNCFSPGBENJTTJPOTGPS
DPOEJUJPOTPUIFSUIBONBMBSJBXBTIJHIFS
#FGPSF BDDFMFSBUJPO PG NBMBSJB DPOUSPM BDUJWJUJFT JO   
PG DBTFT BOE  PG EFBUIT BNPOH BMM JOQBUJFOUT XFSF EJBHOPTFE
as malaria. The number of inpatient deaths from all causes among
DIJMESFO EFDSFBTFE CZ  BOE UIBU PG DBTFT CZ  JO  BT
compared with 1999–2003, before acceleration. While the decrease
in the number of admissions for malaria is dramatic and its timing
is associated with high coverage with antimalarial interventions, it is
uncertain how much of the decrease is due to improved diagnosis
of cases, as fewer cases were diagnosed symptomatically and consequently fewer non-malarial fevers were classified as malaria. (A total
of 650,000 RDTs were distributed by the Zanzibar malaria control
programme between 2005 and 2006.) Other evidence for an impact
of malaria interventions comes from a detailed investigation in one
district, where, among children < 5, there were substantial reductions in P. falciparum prevalence, malaria-related admissions, blood
transfusions, crude mortality and malaria-attributed mortality after
introduction of ACTs in 2003 (6).

4.3.2 Low-transmission countries in the African Region
In Botswana, Cape Verde, Namibia, South Africa, Swaziland and
Zimbabwe, malaria is highly seasonal, and transmission is of much
lower intensity than in the rest of sub-Saharan Africa. The vast majority
of cases are due to P. falciparum (Fig. 4.7b). Five countries (Botswana,
Cape Verde, Namibia, South Africa and Swaziland) demonstrated
EFDSFBTFTJOUIFOVNCFSTPGDPOöSNFEDBTFTBOEEFBUITEVF
to malaria between 2000 and 2008 (Fig. 4.7e), although the decrease
in cases appears to have levelled off, the numbers of cases remaining
BU o PG UIPTF JO  5IF SFBTPOT BSF OPU ZFU DMFBS  CVU UIF
few cases remaining may be more difficult to prevent, detect and
treat. Four of these countries (Botswana, Namibia, South Africa and
Swaziland) also reported large decreases in the number of deaths
due to malaria (Table 4.2) while Cape Verde reported only 2 deaths in
2008. In Zimbabwe, an increase in the number of confirmed malaria
cases from 16 990 in 2004 to 92 900 in 2008 was associated with a
sixfold increase in the number of slides examined; in contrast, the
total of all reported malaria cases, which includes unconfirmed cases,
decreased from 1.8 million in 2004 to 1 million in 2008. The increase in
the number of slides examined is a positive development but makes
it difficult to assess trends in the number of cases.
The scale of IRS has remained fairly constant over the past 8
ZFBST 4PVUI "GSJDB BOE 4XB[JMBOE QSPUFDU  BOE  PG UIFJS
population at risk per year, while Botswana, Namibia and Zimbabwe
QSPUFDUFE    BOE  PG UIPTF QPQVMBUJPOT CFUXFFO 
and 2008, respectively. Namibia delivered 630 000 LLINs between
 BOE   FOPVHI UP DPWFS  PG UIF QPQVMBUJPO BU IJHI
risk (a ratio of one LLIN per two persons at risk); Swaziland reached
BCPVU  PG UIF QPQVMBUJPO BU SJTL CZ EFMJWFSJOH BCPVU 
LLINs during the same period; and the number of ITNs delivered in
Botswana was negligible. South Africa adopted ACTs for first-line
treatment of malaria in 2001, and their introduction, with improved
mosquito control (including spraying with DDT), has been associated
with a decrease in malaria cases. Botswana, Namibia and Swaziland
adopted ACTs after 2005. Zimbabwe adopted a policy of treating
P. falciparum cases with ACTs in 2008, but the programme has not
yet reported deployment to public health facilities. The malaria
programme in Cape Verde focuses on case detection and treatment.
In summary, five of the six low-transmission countries in the African
Region (Botswana, Cape Verde, Namibia, South Africa and Swaziland)
TIPXFEEFDSFBTFTJOUIFOVNCFSTPGNBMBSJBDBTFTBOEEFBUIT
between 2000 and 2008. Each of these countries implemented
widescale malaria programmes, but a drought affecting Namibia,
South Africa, Swaziland and Zimbabwe between 2001 and 2003
might also have contributed to an initial decrease. It is not possible
to determine whether the number of cases in Zimbabwe is increasing, stable or decreasing, but preventive activities appeared to cover
PGUIFQPQVMBUJPOBUIJHISJTLJO

Table 4.2 Reported numbers of deaths due to malaria in southern African low-transmission countries
COUNTRY

2000

Botswana
Namibia
Swaziland
South Africa

458

Zimbabwe
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2001

2002

2003

2004

2005

2006

2007

2008

29

23

18

19

11

40

6

12

1728

1504

1106

1185

1325

571

181

171

62

46

30

25

17

27

14

5

119

96

142

89

64

87

1844

1044

1809

1916

802

285
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Figure 4.7 WHO African Region, low transmission countries
a) Population at risk, 2008

b) Percentage of cases due to P. falciparum, 2008
High risk

Namibia

Botswana
Low risk

Zimbabwe

Malaria free

Cap Verde

Botswana

Namibia

Swaziland

South Africa

Cap Verde

Swaziland

South Africa

Zimbabwe
0%

20%

40%

60%

80%

100%

0%

c) Annual blood examination rate, 2000–2008

20%

40%

60%

80%

100%

d) Conﬁrmed cases as a percentage of total estimated for 2008

Cap Verde

Cape Verde

Zimbabwe

South Africa

Swaziland

Namibia

South Africa

Botswana

Namibia

Swaziland

Botswana

Zimbabwe
0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

0%

10%

20%

30%

40%

50%

60%

70%

80%

e) Changes in numbers of conﬁrmed cases, 2000–2008:
countries with evidence of sustained decrease in cases

f) Changes in numbers of conﬁrmed cases, 2000–2008:
countries with limited evidence of sustained decrease in cases

250

600

Botswana

South Africa

Namibia

Swaziland

Cape Verde

90%

100%

Zimbabwe

500

200

400
150
300
100
200
50
0

100
0
2000

2001

2002

2003

2004

2005

2006

2007

2000

2008

2001

2002

2003

2004

2005

2006

2007

2008

g) IRS and ITNs delivered – maximum percentage of high risk population
potentially covered: countries with evidence of sustained decrease in cases

h) IRS and ITNs delivered – maximum percentage of high risk population
potentially covered: countries with limited evidence of sustained decrease

300%

Botswana

South Africa

200%

250%

Namibia

Swaziland

Cape Verde

Zimbabwe

150%
200%
150%

100%

100%
50%
50%
0%

0%
2002

34

2003

2004

2005

2006

2007

2008

2002

2003

2004

2005

2006

2007

2008

W ORLD M AL AR IA R EPORT 2009

Figure 4.8 WHO Region of the Americas by IRS in 2006
b) Percentage of cases due to P. falciparum, 2008

a) Population at risk, 2008
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Figure 4.9 WHO South-East Asia Region
b) Percentage of cases due to P. falciparum, 2008

a) Population at risk, 2008
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Figure 4.10 WHO European Region
a) Population at risk, 2008

b) Percentage of cases due to P. falciparum, 2008
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Figure 4.11 WHO Eastern Mediterranean Region
b) Percentage of cases due to P. falciparum, 2008
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Figure 4.12 WHO Western Paciﬁc Region
a) Population at risk, 2008

b) Percentage of cases due to P. falciparum, 2008
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4.4

Region of the Americas

Malaria transmission occurs in 21 countries of the Region, with
almost 3 of every 10 persons at varying degrees of risk for malaria
transmission. P. vivax BDDPVOUFE GPS  PG BMM DBTFT SFQPSUFE JO
2008, but the percentage of cases due to P. falciparum was almost
JO)BJUJBOEUIF%PNJOJDBO3FQVCMJD Fig. 4.8b). The number of
cases reported in the Region decreased from 1.14 million in 2000 to
JO3FEVDUJPOTPGXFSFSFQPSUFEJODPVOUSJFT
(Argentina, Belize, Bolivia, Ecuador, El Salvador, Guatemala, Guyana,
Honduras, Mexico, Nicaragua, Paraguay and Suriname) (Fig. 4.8e).
Four of the countries (Argentina, El Salvador, Mexico and Paraguay)
are in the elimination or pre-elimination phase, with active follow
up of suspected cases. In five others (Belize, Guyana, Guatemala,
Nicaragua and Suriname), control activities are implemented
extensively among populations at risk for malaria; three of these
countries (Guyana, Nicaragua and Suriname) also have high rates of
annual blood examinations, which indicate good access to malaria
treatment. Five countries (Brazil, Colombia, Costa Rica, Panama
BOE 1FSV  SFQPSUFE øVDUVBUJPOT JO UIF OVNCFS PG DBTFT CFUXFFO
2000 and 2008, which may be associated with reductions in recent
years. Brazil has greatly extended the availability of diagnosis and
treatment through a network of more than 40 000 health workers,
who reach individual households. The number of confirmed cases in
French Guiana showed little change between 2000 and 2008. Three
countries (Dominican Republic, Haiti and Bolivarian Republic of
Venezuela) reported increased numbers of cases between 2000 and
2008, although the increase in Haiti is associated with an increased
rate of annual blood examinations.
Thus, nine countries – Argentina, Belize, El Salvador, Guatemala,
Guyana, Mexico, Nicaragua, Paraguay and Suriname – experienced
B   EFDSFBTF JO UIF OVNCFS PG DBTFT  BTTPDJBUFE XJUI JOUFOTF
malaria programme activity.

4.5

South-East Asia Region

Ten of the 11 countries of the region are malaria-endemic; there
has been no indigenous transmission of malaria in the Maldives since
1984. Approximately 8 of 10 people in the region live at some risk
for malaria, of whom 3 of 10 live at high risk (areas with a reported
incidence of > 1 case per 1000 population per year). In 2008, 2.4
million laboratory-confirmed malaria cases and 2408 deaths were
reported, whereas the estimates were about 24 million cases and
 EFBUIT  SFTQFDUJWFMZ 'PVS DPVOUSJFT BDDPVOUFE GPS  PG
UIFFTUJNBUFEDBTFTJOUIFSFHJPOJO #BOHMBEFTI *OEJB 
*OEPOFTJB BOE.ZBONBS  .PTUDBTFTJOUIFSFHJPO
are due to P. falciparum, although the proportion varies by country;
transmission is due almost entirely to P. falciparum in Myanmar and
Timor-Leste but due exclusively to P. vivax in the Democratic People’s
Republic of Korea (Fig. 4.9b 3FEVDUJPOTPGNPSFUIBOJOUIF
number of reported cases between 2000 and 2008 were seen in five
countries (Bhutan, the Democratic People’s Republic of Korea, Nepal,
Sri Lanka and Thailand; Fig. 4.9e 3FEVDUJPOTPGCVU
were seen in one country (India). There was evidence of widescale
implementation of antimalarial interventions in two countries that
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showed decreases in the number of cases (Bhutan and Thailand),
although the decrease in Thailand levelled off in 2006 as the number
of persons potentially reached by malaria prevention programmes
decreased. Two countries in the pre-elimination stage actively follow
up all suspected cases (Democratic People’s Republic of Korea and
Sri Lanka). The scale of preventive interventions appears to be small
JO *OEJB BOE /FQBM  XJUI MFTT UIBO  PG UIF QPQVMBUJPO BU IJHI
risk covered. The remaining malaria-endemic countries reported
no change or an increase in the number of cases (Bangladesh,
Indonesia, Myanmar and Timor-Leste), and the scale of control activities appeared to be small in relation to the total population at risk.
In summary, four countries (Bhutan, the Democratic People’s
Republic of Korea, Sri Lanka and Thailand) experienced a decrease
in the number of malaria cases, which was associated with malaria
programme activity, although the decrease in Thailand appears to
have levelled off between 2006 and 2008.

4.6

European Region

Locally acquired malaria cases were reported in 6 of the 53 Member
States of the region in 2008: Azerbaijan, Georgia, Kyrgyzstan, Tajikistan,
Turkey and Uzbekistan. Transmission of P. falciparum is confined to
Tajikistan, with only two cases reported in 2008; in other countries,
transmission is due exclusively to P. vivax, although imported cases
of P. falciparum may occur. In all affected countries, malaria transmission is seasonal, occurring between June and October, and shows a
marked focal distribution. The number of reported cases of malaria
in the Region has been reduced substantially, from 32,474 in 2000
to 660 in 2008, only Kyrgyzstan failing to register a decrease of
JOUIFOVNCFSPGDBTFTTJODF*O,ZSHZ[TUBO UIFOVNCFS
of cases rose from 12 in 2000 to 2744 in 2002, before falling to 18 in
2008 (Fig. 4.10e,f 5BKJLJTUBOBOE5VSLFZBDDPVOUFEGPSPGUIF
reported cases in the Region in 2008.
Intensive control activities are implemented throughout the
Region. IRS is the primary means of vector control in all countries
and is applied with strict total coverage of all residual and new foci
of malaria, with a view to interrupting transmission over the target
area as soon as possible and preventing its re-establishment. The
intensity of activity is not evident from Figure 10g, as the denominator used is the total population at risk rather than that living in active
foci. ITNs are also used for protection, particularly in Tajikistan. The
use of larvivorous Gambusia fish is promoted by almost all affected
countries in rice-growing areas.
Blood slides are taken from clinically suspected malaria cases for
active and passive case detection. All cases detected are treated, and
information on their origins is obtained to facilitate epidemiological
classification of malaria foci. Particular attention is given to situations
in which there is a risk for spread of malaria between neighbouring
countries and regions. In 2005, all nine malaria-affected countries in
the region endorsed the Tashkent Declaration (7), the goal of which
is to interrupt malaria transmission by 2015 and eliminate the disease
within the region. Since 2008, national strategies on malaria have
CFFOSFWJTFEUPSFøFDUUIFOFXFMJNJOBUJPODIBMMFOHFT
In summary, all the malaria-endemic countries in the European
Region have active malaria control programmes, and five of six
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countries reported sustained decreases of > 50% in the number of
cases. Kyrgyzstan was the only country that did not show a sustained
decrease in the number of cases since 2000, but only 18 cases were
reported in 2008.

4.7

Eastern Mediterranean Region

The region contains six countries with areas of high malaria transmission (Afghanistan, Djibouti, Pakistan, Somalia, Sudan and Yemen),
and three countries with low, geographically limited malaria transmission and effective malaria programmes (Islamic Republic of Iran,
Iraq and Saudi Arabia). P. falciparum is the dominant species of
parasite in Djibouti, Saudi Arabia, Sudan and Yemen, but the majority
of cases in Afghanistan and Pakistan and almost all cases in the
Islamic Republic of Iran and Iraq are due to P. vivax (Fig. 4.11b). The
Eastern Mediterranean region reported 890 000 confirmed cases
in 2008, from an estimated regional total of 8.6 million cases. Four
countries accounted for 90% of the estimated cases: Afghanistan, 7% ;
Pakistan, 18%; Somalia, 10% and Sudan, 62%. Four countries reported
downward trends in malaria frequency (Afghanistan, Islamic Republic
of Iran, Iraq and Saudi Arabia), and in the last three there is evidence of
intense control activities, these countries having been classified as in
the elimination or pre-elimination stage (Fig. 4.11e). Other countries
in the region have not registered consistent decreases in the number
of cases (Djibouti, Pakistan, Somalia, Sudan and Yemen), although
Sudan has extended the coverage of malaria preventive activities to
more than 50% of the population at risk for malaria and any change
in cases may be masked by changes in reporting practices.
In summary, three countries (Islamic Republic of Iran, Iraq and
Saudi Arabia) showed evidence of a sustained decrease in the number
of cases associated with widescale implementation of malaria control
activities.

4.8

Western Pacific Region

The epidemiology of malaria in the Western Pacific Region is
highly heterogeneous. Transmission is intense and widespread
in the Pacific countries of Papua New Guinea, Solomon Islands
and, to a lesser extent, Vanuatu; however, malaria is highly focal in
the countries and areas of the Greater Mekong subregion, such as
Cambodia, Yunnan (China), the Lao People’s Democratic Republic
and Viet Nam, occurring in remote forested areas and disproportionately affecting ethnic minorities and migrants. Malaria is also
restricted to particular geographical locations in Malaysia, the Philippines and the Republic of Korea. Most countries have both P. falciparum and P. vivax, but transmission is entirely due to P. vivax in the
Republic of Korea and central areas of China (Fig. 4.12b). Approximately 240 000 confirmed cases were reported from the Western
Pacific Region in 2008, while 1.75 million cases were estimated for the
region in 2008. Two countries accounted for 82% of the estimated
cases in 2008 (Papua New Guinea, 68%; and Cambodia, 15%). Three
countries reported decreases in the numbers of confirmed cases of >
50% between 2000 and 2008 (the Lao People’s Democratic Republic,
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the Republic of Korea and Viet Nam), and three countries reported
decreases of 25–50% (Malaysia, Solomon Islands and Vanuatu) (Fig.
4.12e). In all six countries, there is evidence of widescale implementation of malaria control activities. No evidence for a sustained
decrease in the number of cases was found in Cambodia, China,
Papua New Guinea or the Philippines. Evidence of increased preventive or curative activities was seen in all these countries, particularly
the Philippines, but this has either been too recent for effects to be
apparent in the long term, or weaknesses in surveillance systems
have meant that changes are not detected.
In summary, six countries in the Western Pacific Region showed
evidence of a sustained decrease in the number of cases associated
with widescale implementation of malaria control activities (Lao
People’s Democratic Republic, Malaysia, Republic of Korea, Solomon
Islands, Vanuatu and Viet Nam).

4.9

Conclusions

4.9.1 WHO African Region
Reductions in the number of reported malaria cases and deaths
of ≥ 50% have been observed in four high-burden countries of
the WHO African Region (Eritrea, Rwanda, Sao Tome and Principe
and Zambia) and one area (Zanzibar, United Republic of Tanzania).
Reductions achieved in 2007 were maintained in 2008. Reductions of
> 50% were also observed in five low transmission African countries
(Botswana, Cape Verde, Namibia, South Africa and Swaziland). All the
reductions were associated with intense malaria programme activity.
The role of the climate and other factors in promoting change cannot
be excluded; in particular, a drought in 2001–2003 may have contributed to an initial decrease in southern African countries. Nevertheless, decreases have been seen consistently for more than five years
in seven countries or areas (Botswana, Eritrea, South Africa, Sao Tome
and Principe, Swaziland, Zambia and Zanzibar, United Republic of
Tanzania) and are unlikely to be due entirely to climate variation. In
Rwanda, large decreases in the number of cases were observed soon
after a rapid scale-up of malaria control activities, and these also are
unlikely to be due to climate factors, although it would be valuable to
test this hypothesis formally.
In Botswana, Cape Verde, Namibia, Sao Tome and Principe, South
Africa and Swaziland, large initial decreases in the numbers of cases
appear to have levelled off, the numbers of cases remaining at 10–25%
of those seen in 2000. The reasons are not yet clear, but the few cases
remaining may be more difficult to prevent, detect and treat, and it
may be necessary to strengthen the programmes further.
When comparisons are possible, correspondence is seen between
the trends in data from health facilities, household surveys and individual studies. The magnitude of the change seen in data from health
facilities in the numbers of confirmed malaria cases, admissions for
anaemia and overall numbers of childhood deaths is consistent with
changes in parasite prevalence, prevalence of severe anaemia and
mortality rates for children < 5 reported from household surveys. The
magnitude of the decreases seen in the numbers of cases and deaths
in health facilities is also consistent with the impact expected from
controlled trials of the interventions. These observations suggest that
surveillance data can be used to monitor the impact of interventions.
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It is important, however, to ensure completeness of reporting and to
choose indicators for monitoring trends that are highly specific for
malaria (i.e. confirmed malaria cases or malaria admissions).
All 10 countries in the African Region that were reviewed had
> 50% coverage with vector control activities. Some evidence of
changes in the malaria burden in other countries with high coverage
rates has been published, but the studies – in Equatorial Guinea (8),
the Gambia (9) and Kenya (10) – were confined to limited geographical areas, and the generalizability of the results is uncertain. More
studies are needed to measure the impact of high coverage in the
countries identified in Chapter 3, particularly high-transmission areas
in western and central Africa.
The main reason for the lack of additional evidence for a change
in the malaria burden has been weak disease surveillance systems.
Although many governments and partners have scaled-up malaria
control interventions massively, their impact is not being measured
consistently and continuously. The ability of malaria-endemic
countries to monitor changes in the numbers of confirmed malaria
cases, admissions for severe malaria and malaria-associated deaths
must be strengthened. Inadequate monitoring can lead to poor
adjustment of strategies, inefficient use of funds and inadequate
“learning” for malaria programmes. Once malaria transmission has
been reduced, national programmes must be able to detect malaria
resurgence quickly and respond with appropriate resources. As
experience suggests that malaria transmission decreases heterogeneously, robust surveillance systems are essential to identify
residual transmission foci and target additional resources to those
areas. Strengthening of surveillance systems will require investment
in diagnostic services, reporting systems and capacity-building
to manage systems and undertake appropriate data analysis and
dissemination.
In countries where malaria control has been scaled-up, not only
have the rates of malaria cases, hospitalizations and deaths dropped
dramatically, but overall child mortality rates are also in steep
decline. National disease surveillance data from Eritrea, Sao Tome
and Principe, Rwanda, Zambia and Zanzibar, United Republic of
Tanzania, showed a > 50% reduction in malaria cases and deaths in
health facilities after the introduction of accelerated malaria control.
In Sao Tome and Principe and Zanzibar, these gains were mirrored
by a > 50% decrease in inpatient cases and deaths from all causes
among children < 5 years of age. In Zambia, child mortality rates from
all causes fell by 35%, as measured both by the number of deaths
recorded in health facilities and by < 5 mortality rates derived from
the Demographic and Health Survey of 2007. The magnitude of these
decreases is similar to that found in a recent study on Bioko Island,
Equatorial Guinea, in which population-based mortality among
children < 5 had decreased by 66% in the fourth year after the start of
intensive malaria control (8). If this finding is confirmed by additional
studies, intensive malaria control can be considered an important
intervention for helping African countries to reach the MDG target of
reducing child mortality by 2015.

4.9.2 Other WHO Regions
A > 50% decrease in the reported number of cases of malaria
was found between 2000 and 2008 in 29 of the 56 malaria-endemic
countries outside Africa (Table 4.3), and downward trends of 25–50%
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were seen in five other countries, most of which showed longer-term
decreases of > 50%. The European Region has been the most successful, as almost all countries have reduced their case loads. Most small
countries in the South-East Asia Region also reported substantial
progress in reducing their malaria burden, while in other regions,
large decreases in the number of malaria cases were observed in
countries with strong political and financial support and well-developed health systems at central and peripheral levels.
Of the 34 countries that showed a decrease of > 25% in the
number of cases, there was evidence of extensive control activities in
27 (in comparison with 4 of 22 for which there was limited evidence
of a decrease). In 10 countries, the decrease in the number of cases
was associated with an increase in preventive activities to > 50% of
the population at high risk and strengthened case management
(Guyana, Guatemala, Nicaragua and Suriname in the Region of the
Americas; Bhutan and Thailand in the South-East Asia Region; and
the Lao People’s Democratic Republic, Malaysia, Solomon Islands and
Vanuatu in the Western Pacific Region). In 15 countries, the decrease
was associated mainly with intensive case detection and treatment,
combined with rapid response to outbreaks (Argentina, El Salvador,
Mexico and Paraguay in the Region of the Americas; Azerbaijan,
Georgia, Tajikistan, Turkey and Uzbekistan in the European Region;
the Islamic Republic of Iran, Iraq and Saudi Arabia in the Eastern Mediterranean Region; the Democratic People’s Republic of Korea and Sri
Lanka in the South-East Asia Region; and the Republic of Korea in the
Western Pacific Region).
The magnitude and consistency of the changes observed in
these countries are unlikely to be due to variations in case reporting,
and, while factors such as climate variation, the environment or
improved living conditions may have had some influence on the
number of cases, they are unlikely to be entirely responsible for the
change. It was not possible to link the scale and timing of interventions precisely with the changes in disease incidence in the analyses
undertaken here; that would require disaggregation of the information on numbers of cases and control activities by month and subnationally. Until more detailed analyses can be undertaken, the association between implementation of control activities and changes in
disease incidence is suggestive but not conclusive.
The size of the decrease observed in health facility data may not be
seen in the wider community; however, with changes as large as those
observed and with typically ≥ 40% of affected persons attending
public health facilities, some impact can be expected in the wider
community. The analytical approach used might result in an underestimate of the impact of control efforts in countries in which the
effect is not noticeable at national level or in which the impact is more
recent and cannot yet be distinguished from changes due to year-toyear climate variations or possible changes in reporting practices.
The countries that saw > 50% decreases in the numbers of cases
comprised only 4% of the total estimated cases outside Africa in 2006
(850 000 cases out of 34 million estimated). The countries with the
highest malaria burdens in each region (such as Bangladesh, Brazil,
Cambodia, Colombia, Indonesia, Myanmar, Pakistan, Papua New
Guinea and Sudan) were less successful in reducing the numbers
of cases of malaria nationally. The scale of interventions in relation
to populations at risk appears to be particularly small in the SouthEast Asia Region, presumably because of the additional challenges
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of implementing programmes on a larger scale, requiring not only
considerable financial resources but also time to build systems for,
e.g. the distribution of commodities (ITNs, insecticide, diagnostic
tools, medicines and equipment), training staff, mobilizing communities, quality control and supervision. Nevertheless, some of these
countries have reported successful control in some parts of their
territory, due either to targeted efforts in some communities or to

phasing implementation over a wide scale. Further work is needed
to determine if current levels of investment and programme implementation are likely to yield more positive results in the near future.
Current evidence suggests, however, that, while smaller countries are
making considerable progress towards reaching the MDGs and other
malaria targets, more attention should be given to ensuring success
in the countries that account for most malaria cases and deaths.

Table. 4.3 Summary of progress in reducing the number of malaria cases between 2000 and 2008
Decrease in cases > 50%

African Region
Botswana
Cape Verde
Eritrea
Namibia
Rwanda
Sao Tome and Principe
South Africa
Swaziland
Zambia

Decrease in cases > 25%

Limited evidence of decrease

Angola
Benin
Burkina Faso
Burundi
Cameroon
Central African Republic
Chad
Comoros
Congo
Côte d'Ivoire
DR Congo
Equatorial Guinea *
Ethiopia**
Gabon
Gambia *
Ghana
Guinea
Guinea-Bissau
Kenya *
Liberia
Madagascar***
Malawi
Mali
Mauritania
Mozambique
Niger
Nigeria
Senegal
Sierra Leone
Togo
Uganda
UR Tanzania*
Zimbabwe

Decrease in cases > 50%

Decrease in cases > 25% Limited evidence of decrease

Region of the Americas
Argentina
Belize
Bolivia (Plurinational State of)
Ecuador
El Salvador
Guatemala
Guyana
Honduras
Mexico
Nicaragua
Paraguay
Suriname
South-East Asia Region
Bhutan
DPRK
Nepal
Sri Lanka
Thailand

Brazil
Colombia
Costa Rica
Dominican Republic
French Guiana
Haiti
Panama
Peru
Venezuela (Bolivarian Rep. of)

India

European Region
Armenia
Azerbaijan
Georgia
Tajikistan
Turkey
Uzbekistan

Kyrgyzstan

Eastern Mediterranean Region
Afghanistan
Islamic Rep. of Iran
Iraq
Saudi Arabia
Western Pacific Region
Lao People’s Dem. Rep.
Rep. of Korea
Viet Nam

Bangladesh
Indonesia
Myanmar
Timor-Leste

Malaysia
Solomon Islands
Vanuatu

Pakistan*
Somalia
Sudan*
Yemen*
Cambodia
China
Papua New Guinea
Phillipines*

The assessment of whether a country has evidence of decreases in cases or widespread coverage of programmes was made according to the data available
to WHO at the time of publication of this Report. It is possible that additional evidence of decreases in cases or widespread coverage of programmes is
available at country level.
Countries in bold show evidence of wide scale implementation of malaria control activities to more than 50% of the population at high risk.
* The country reports some progress sub-nationally where interventions have been intensiﬁed.
** A ministry of health/WHO study, 2001–2007 previously reported a 50% decrease in cases and deaths, but national data as reported to WHO in 2008 are
inconsistent; further investigation is required.
*** Data submitted in 2008 were different from data published in the World Malaria Report 2008. Therefore observed decreases of more than 50% in cases
and deaths need further investigation.
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Chapter 5.

Elimination of malaria
This chapter describes the state of malaria elimination in the
world, to illustrate progress towards the elimination targets. It
provides a summary of the progress being made in countries that
have embarked on eliminating malaria, including their progression through the different phases from pre-elimination to certification of elimination by WHO. The chapter also provides a brief
background to the WHO strategies and guidelines, as well as a
historical perspective of malaria elimination in these countries.

is sufficient to eliminate malaria from countries where transmission is
low and unstable, provided health systems have nationwide coverage
and are capable of implementing rigorous and responsive surveillance. Supported by the advocacy efforts of the Malaria Elimination
Group (2), there is now renewed interest in pushing the boundaries of
malaria-free areas of the world even further.
The elimination of malaria from selected countries is stated explicitly in the targets of the Global Malaria Action Plan (3), as follows:
t #Z BUMFBTUoDPVOUSJFTDVSSFOUMZJOUIFFMJNJOBUJPOTUBHF
will have achieved zero incidence of locally transmitted infection.

5.1

Background

t #FZPOE DPVOUSJFTDVSSFOUMZJOUIFQSFFMJNJOBUJPOTUBHFXJMM
move to elimination.

From a country perspective, interruption of local mosquito-borne
malaria transmission or elimination of malaria is the ultimate goal of
malaria control. Malaria elimination has been achieved progressively
in parts of the world since the recorded history of the disease. By the
mid-19th century, malaria had been eliminated from several countries
in temperate zones in which it had been endemic. In the context of
the Global Malaria Eradication Programme (1955–1968) and up to
1987, 24 countries were certified as malaria-free. Since then, an additional 9 countries have reported (periods of) zero locally acquired
cases, leading to a further contraction of the world map of malaria
endemicity (1). Using the momentum created by the global efforts
against malaria of the past decade, some countries in the subtropical
and even the tropical belt have reduced their malaria incidence to the
extent that they are considering moving towards malaria elimination.
The repertoire of antimalarial tools and interventions available today

Current elimination efforts are driven by the ministries of health of
malaria-endemic countries. They receive technical support from WHO
and its partners, and some are supported by financial awards by the
Global Fund, but most funds come from national governments.
Considerable progress has been made in malaria elimination
during the past few years. Consistent with the goals of the Global
.BMBSJB"DUJPO1MBO BTPG UISFFDPVOUSJFTUIBUXFSFJOUIFFMJNJnation phase, Armenia, Egypt and Turkmenistan, have reported no
locally acquired cases for more than 3 years, and have moved to
the phase of prevention of reintroduction. Six countries (Azerbaijan, Georgia, Kyrgyzstan, Tajikistan, Turkey and Uzbekistan, all in the
WHO European Region), had moved from the pre-elimination stage
UPBOBUJPOXJEFFMJNJOBUJPOBQQSPBDICZ Fig. 5.1). The types of
malaria programmes currently implemented worldwide are shown
in Figure 5.2.

Figure 5.1 Movement of countries between types of programme between 2008 and 2009
PRE-ELIMINATION

ELIMINATION

PREVENTION OF
RE-INTRODUCTION

Certified malaria-free and/or no ongoing
local transmission for over a decade

Bahamas

Azerbaijan
Georgia
Kyrgyzstan
Tajikistan
Turkey
Uzbekistan
Argentina
El Salvador
Paraguay
Iran (Islamic Rep. of)
Malaysia
Mexico
DPR Korea
Sri Lanka
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Azerbaijan
Georgia
Kyrgyzstan
Tajikistan
Turkey
Uzbekistan
Armenia
Egypt
Turkmenistan
Argentina
El Salvador
Paraguay
Algeria
Iraq
Rep. of Korea
Saudi Arabia

Bahamas
Jamaica
Morocco
Oman
Russian Federation
Syria
Armenia
Egypt
Turkmenistan
Mauritius
Mauritius
NB: Names in bold type are of countries in the programme phase as of
2009; names in light type are of countries that were in the programme
phase in 2008 but moved a category forward or backward as indicated
by the associated arrows. Countries that have no arrows associated
with their name are those which were in the same category in 2008
as in 2009. The three backwards arrows for Argentina, El Salvador and
Paraguay are to correct for a previous error in classiﬁcation and do not
reﬂect a deterioration of the programme status of these countries.
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Figure 5.2 Malaria-free countries and malaria-endemic countries in phases of control*, pre-elimination, elimination and prevention
of reintroduction, end 2008

*, China, Indonesia,
Philippines, Solomon
Islands, Sudan, Vanuatu and Yemen have
localized malaria-free
«ÀiVÌÃ

Certified malaria-free
and/or no ongoing
local transmission
for over a decade
Prevention of
reintroduction
Elimination
Pre-elimination
Control

5.2

Definitions

Malaria control: reducing the malaria disease burden to a level
at which it is no longer a public health problem.

Malaria elimination: the interruption of local mosquito-borne
malaria transmission; reduction to zero of the incidence of infection
caused by human malaria parasites in a defined geographical area
as a result of deliberate efforts; continued measures to prevent reestablishment of transmission are required.
Certiﬁcation of malaria elimination: can be granted by WHO
after it has been proven beyond reasonable doubt that the chain of
local human malaria transmission by Anopheles mosquitoes has been
fully interrupted in an entire country for at least 3 consecutive years.
Malaria eradication: permanent reduction to zero of the
worldwide incidence of infection caused by a specific agent; applies
to a particular malaria parasite species. Intervention measures are no
longer needed once eradication has been achieved.

5.3

WHO position on malaria elimination (4)

1. With rapid scale-up and sustained efforts, major reductions in
malaria morbidity and mortality can be made in all epidemiological situations within a relatively short time. Malaria transmission can be interrupted in low-transmission settings and greatly
reduced in many areas of high transmission. Global eradication
cannot, however, be expected with existing tools.
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2. Failure to sustain malaria control and the resulting resurgence of
malaria, as has happened in the past, must be avoided at all costs.
Therefore, public and government interest in intensified malaria
control and elimination must be sustained, even when the malaria
burden has been greatly reduced.
3. Countries in areas of low, unstable transmission should be encouraged to proceed to malaria elimination. Before making this
decision, however, they should assess its feasibility and take into
account the malaria situation in neighbouring countries. Malaria
elimination might require cross-border initiatives and regional
support and will require strong political commitment.
4. In areas of high, stable transmission, where a marked reduction
in malaria transmission has been achieved, a “consolidation
period” should be introduced, in which: i) control achievements
are sustained, even in the face of limited disease; ii) health services
adapt to the new clinical and epidemiological situation with a
lower case load and reduced levels of immunity; and iii) surveillance systems are strengthened to allow rapid response to new
cases. This transformation phase precedes a decision to reorient
programmes towards elimination.
5. Complete interruption of malaria transmission is likely to require
additional, novel tools, especially in high-transmission situations.
6. Because malaria control today relies heavily on a limited number
of tools, in particular artemisinin derivatives and pyrethroids,
which could be lost to resistance at any time, the development
of new tools for vector control and other preventive measures,
diagnosis, treatment and surveillance must be a priority.
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5.4

Strategies

5.4.1 Progression from malaria control to elimination and
certiﬁcation
Countries may envisage elimination of malaria when the malaria
control programme has succeeded in reducing morbidity to a
marginal level (e.g. not more than five of every 100 episodes of febrile
illness are due to malaria during the high-transmission season). The
steps for eliminating malaria from a country or area that has reduced
its malaria transmission intensity to low levels are shown in Figure 5.3.
Not all countries will be able to interrupt malaria transmission with
the currently available tools.
“Pre-elimination” consists of the period of reorientation of malaria
control programmes between the sustained control and elimination
stages, when coverage with good-quality laboratory and clinical
services, reporting and surveillance are reinforced, followed by other
programme adjustments to halt transmission nationwide.
Elimination programmes are characterized by four programme
approaches, supported by large investments of local expertise and
resources:
t NBOBHFNFOUPGBMMNBMBSJBDBTFTEFUFDUJPO OPUJöDBUJPO JOWFTUJgation, classification and supervised treatment;

WHO’s classification of countries is based on the type of malaria
programme being implemented in the worst-affected endemic areas
of the country.

5.4.2 Programme proﬁles in different phases of elimination
As country programmes are redirected towards an elimination
approach, the changing programme goal affects the objectives of
the interventions and the geographical units in which interventions
are made. This change in profile by programme type is summarized
in Table 5.1, which also lists the “milestones” at which programme
transition may become feasible. These milestones should be adjusted
for each country and situation, keeping in mind the resource requirements for notification, investigation and follow-up of every malaria
case once the elimination programme is set in motion. The actual
programme transitions will thus depend on the workload that
programme staff can realistically handle, given local circumstances
and infrastructure, the available resources and competing demands
on the health services. Countries that are currently implementing
elimination programmes made the decision to pursue elimination
when they had a low remaining case load, usually < 1000 cases per
year nationwide.

t QSFWFOUJPOPGPOXBSEUSBOTNJTTJPOGSPNFYJTUJOHDBTFT
t QSFWFOUJPOBOEFBSMZEFUFDUJPOPGJNQPSUFENBMBSJBJOGFDUJPOT
t NBOBHFNFOU PG NBMBSJB GPDJ JEFOUJöDBUJPO  JOWFTUJHBUJPO  DMBTsification, effective vector control in all foci of transmission,
geographical mapping over time.

5.4.3 Type of intervention in each phase of elimination
The type of intervention and the required quality of operations
evolve as country programmes are redirected towards an elimination
approach, as shown in Table 5.2 (5).

In elimination programmes, the main indicator is the total number
of locally acquired infections.

Figure 5.3 Programme phases from malaria control to elimination

Low, unstable transmission
Slide positive rate
< 5% in fever cases*

< 1 case/1000
population at risk*

0 locally
acquired cases

WHO certification
3 years

Control

Programme
reorientation

Pre-elimination

Programme
reorientation

Elimination

Prevention of
re-introduction
Programme
reorientation

Consolidation
period
High, stable transmission
Source: reference (1)
* These milestones are indicative only: in practice, the transitions will depend on the malaria burden that a programme can realistically handle (including case notiﬁcation and case investigation).
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5.5

t 4JY DPVOUSJFT SFDFOUMZ BDIJFWFE [FSP DBTFT BOE BJN UP NBJOUBJO
this situation: Armenia, Egypt, Morocco, Oman, the Syrian Arab
Republic and Turkmenistan.

Progress towards malaria elimination

The parasite species, programme phase, starting year of elimination efforts and last reported cases in countries in pre-elimination,
elimination and prevention of reintroduction phases as of 2009 are
shown in Table 5.3.

t 5ISFF DPVOUSJFT UIBU BSF HFOFSBMMZ DPOTJEFSFE OPOFOEFNJD 
having been malaria-free for well over a decade, experienced
outbreaks of locally acquired malaria subsequent to importation
of parasites: P. falciparum in the Bahamas and Jamaica (certified
malaria-free in 1966) and P. vivax in the Russian Federation. No
deaths were reported in these outbreaks.

5.5.1 Countries that have interrupted transmission and
are in the stage of preventing reintroduction of malaria
By 2009, nine countries had interrupted malaria transmission and
were implementing intensive programmes to prevent its reintroduction:

The numbers of reported malaria cases in these countries over the
past 10 years are shown in Figure 5.4.

Table 5.1 Proﬁle by programme type
ITEM

CONTROL PROGRAMME

Pre-elimination programme

Elimination programme

Prevent re-establishment of local
transmission
Reduce number of active foci to zero Prevent introduced cases and indigenous
cases secondary to introduced cases
Reduce number of locally acquired
cases to zero
Reduce onward transmission from
Reduce onward transmission from imported
Transmission
existing cases
cases
objective
Transmission foci, individual cases Recent transmission foci (receptive areas),
Unit
(locally acquired and imported)
individual cases (imported cases only)
of intervention
Indicative milestones SPR <5% in suspected malaria < 1 case per 1000 population Zero locally acquired cases
at risk per year
for transition to next cases
programme typea
Proxy data: health facility data Proxy data: health facility data, Notiﬁcation reports, individual case
Data sources for
investigations, genotyping
measuring progress Conﬁrmatory data: population- notiﬁcation reports
towards reaching
based surveys
Conﬁrmatory data:
milestones
population-based surveys

Main programme
goal
Epidemiological
objective

Reduce morbidity and mortality Halt local transmission
nationwide
Reduce burden of malaria
Reduce number of active foci
to zero
Reduce number of locally
acquired cases to zero
Reduce transmission intensity Reduce onward transmission
from existing cases
Country- or area-wide
Transmission foci

Prevention of reintroduction programme

Halt local transmission nationwide

Source: reference (5); SPR: slide or rapid diagnostic test positivity rate.
a. In practice, the transitions will depend on the malaria burden that a programme can realistically handle, given the local circumstances and available resources and keeping in mind the need to assure notiﬁcation,
investigation and due follow up of all malaria cases.

Figure 5.4 Conﬁrmed locally acquired malaria cases in countries that have interrupted transmission and are preventing
the reintroduction of malaria, 1998–2008
Armenia

1000

Oman
Turkmenistan

Russian Federation

Bahamas

Morocco
Syrian Arab Republic

Egypt

Jamaica

Renewed
outbreaks
in Bahamas,
Jamaica,
Oman and
Russian
Federation

Reported local malaria cases, Log

100

10

1

0
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Table 5.2 Interventions by programme type
INTERVENTION

Control programme

Pre-elimination programmea

Elimination programme

Case management

Update drug policy, use of ACT
QA/QC of laboratory diagnosis
(microscopy/RDT)
Clinical diagnosis sometimes
acceptable
Monitoring antimalarial drug
resistance

Drug policy change to:
– radical treatment for P. vivax
– ACT and gametocyte treatment
for P. falciparum
100% case conﬁrmation
by microscopy
Microscopy QA/QC
Monitoring antimalarial drug
resistance
Geographical reconnaissance
Total IRS coverage in foci
Integrated vector management
and ITN/LLIN as complementary
measures in speciﬁc situations
Epidemic preparedness and
response
Entomological surveillance

Implementation of new drug policy Case management of imported malaria
Routine QA/QC expert microscopy Awareness of drug resistance patterns
abroad, to formulate prevention guidelines
Active case detection
Monitoring antimalarial drug
resistance

Vector control and Transmission reduction through
malaria prevention high population coverage of
ITN/LLIN and IRS
Entomological surveillance
Epidemic preparedness and
response
IPTp in hyperendemic areas

Geographical reconnaissance
IRS to reduce transmission in
residual active and new active foci
Vector control to reduce
receptivity in recent foci
Outbreak preparedness
and response
Entomological surveillance
Prevention of malaria in travellers
Case investigation
and classiﬁcation
Foci investigation
and classiﬁcation
Routine genotyping
Malaria surveys
Immediate notiﬁcation of cases
Meteorological monitoring
Full cooperation of private sector
No OTC sale of antimalarial
medicines
Free-of-charge diagnosis and
treatment for all malaria cases

Prevention of reintroduction programme

Perfect malaria case detection mechanism
Cluster response and prevention
Prevention of malaria in travellers, including
health education and engagement of travel
agencies

Vigilance
Case investigation
P. falciparum outbreak notiﬁcation
in accordance with IHR
Annual reporting to WHO on maintenance
of malaria-free status

Monitoring and
evaluation

Improve surveillance and
national coverage
Country proﬁles
Malaria population surveys
(MIS, MICS, DHS)

GIS-based database on cases
and vectors
Elimination database
Central records bank
Genotyping, isolate bank
Malaria surveys
Immediate notiﬁcation of cases

Health systems
issues

Access to treatment
Access to diagnostics
Health system strengthening
(coverage, private-public sectors,
QA, health information system)

Engaging private sector
Control of OTC sale of antimalarial medicines
Availability of qualiﬁed staff

Programmatic
issues

Implementation of elimination
Elimination programme
Programme management,
WHO certiﬁcation process
programme
development
coordination
Implementation of updated drug
Legislation
Procurement,
policy, vector control, active
supply management
Regional initiative
detection of cases
Resource mobilization
Mobilization of domestic funding
Malaria elimination committee:
Regional initiative
Establish malaria elimination
– manage malaria elimination
Pharmacovigilance
committee
database
Adherence to the “Three ones” Reorientation of health facility
– repository of information
staff
principles
– periodic review
– oversigh
Integration with other health
Reorientation of health facility staff
programmes for delivery of
interventions, e.g. ITN/LLIN, IPTp
Domestic/external funding
Case management
Integrated vector management, including monitoring of insecticide resistance
Geographical information collection
Human resources development
Health education, public relations, advocacy
Operational research
Technical and operational coordination, including intra- and intersectoral collaboration, both within the country and with neighbouring countries
Monitoring and evaluation
Independent assessment of reaching milestones
Resource mobilization
Health systems strengthening

Interventions
throughout all
programmes

Integration of malaria programme staff into
other health and vector control programmes

a. The pre-elimination programme is a reorientation phase. The interventions mentioned in this column are introduced during this programme reorientation, to be fully operational at the start of the elimination programme.

ACT: artemisinin-based combination therapy; DHS: Demographic and Health Surveys; GIS: geographic information system; IHR: International Health Regulations (2005); IPTp: intermittent preventive treatment in pregnancy; IRS: indoor residual spraying; ITN: insecticide-treated mosquito net; IVM: integrated vector management; LLIN: long-lasting insecticidal net; MICS: Multiple Indicator Cluster Surveys; MIS: Malaria Indicator Survey;
OTC: over-the-counter; QA: quality assurance; QC: quality control; RDT: rapid diagnostic test.
Source: reference (5)
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Table 5.3 Programme phases for pre-elimination, elimination and prevention of re-introduction
COUNTRY

Current /most recent local
Plasmodium species
vivax
Argentina
vivax
Dem. People's Rep. of Korea
both
El Salvador
both
Iran (Islamic Republic of)
both
Malaysia
both
Mexico
vivax
Paraguay
both
Sri Lanka
vivax
Algeria
vivax
Azerbaijan
vivax
Georgia
vivax
Iraq
vivax
Kyrgyzstan
vivax
Republic of Korea
both
Saudi Arabia
both
Tajikistan
vivax
Turkey
vivax
Uzbekistan
vivax
Armenia
falciparum
Bahamas
vivax
Egypt
falciparum
Jamaica
vivax
Morocco
both
Oman

Programme phase
in 2009
pre-elimination
pre-elimination
pre-elimination
pre-elimination
pre-elimination
pre-elimination
pre-elimination
pre-elimination
elimination
elimination
elimination
elimination
elimination
elimination
elimination
elimination
elimination
elimination
prev. of re-introduction
prev. of re-introduction
prev. of re-introduction
prev. of re-introduction
prev. of re-introduction
prev. of re-introduction

Russian Federation
Syrian Arab Republic
Turkmenistan

prev. of re-introduction
prev. of re-introduction
prev. of re-introduction

vivax
vivax
vivax

Start of elimination
programme phase*

2004

Last local
P.falciparum case

ongoing
ongoing
ongoing
ongoing
ongoing

2007
2007
2005
2006

before 1960s
before 1960s
1987
before 1960s

2003
2005 (P.f.); 2008 (P.v.)
2008
2008
2006
1997
certiﬁed in 1966
1997
1991

ongoing
ongoing
before 1960s
before 1960s
before 1960s
ongoing
1997
ongoing
1974
2003

2005
1999
2005

before 1960s
1960s
before 1960s

Last reported
indigenous case
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
ongoing
2005
ongoing
1997**
ongoing
2004
2003, then local
transmission in 2007–2008
ongoing
2004
2005

* Source: reference 4
** Concern has been raised about the accuracy of the surveillance system

Many other countries, such as Australia, Singapore, Tunisia, the
United Arab Emirates and the United States of America, were once
endemic, have eliminated malaria, and continue to successfully
prevent re-establishment of transmission. This is despite having
areas with abundant malaria vectors and suitable climate conditions,
which make them receptive to the resumption of transmission, and
continued importation of parasites from abroad.

5.5.2 Countries in the elimination phase
In 2009, 10 countries were implementing nationwide malaria elimination programmes: Algeria, Azerbaijan, Georgia, Iraq, Kyrgyzstan,
the Republic of Korea, Saudi Arabia, Tajikistan, Turkey and Uzbekistan.
Only two countries in the elimination phase have remaining foci
of active P. falciparum transmission: Saudi Arabia and Tajikistan. All
others have only P. vivax.
As described in Box 5.1 and shown in Figure 5.5, a majority of
the 10 “elimination countries” had already eliminated malaria once
before. These were countries in the WHO European Region in the
Caucasus and Central Asia, and the Republic of Korea.
During the period 1998–2008, the annual number of reported
local cases was reduced 100-fold or more in nearly all the elimina-
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tion countries (Fig. 5.6). The exception was the Republic of Korea,
which showed a more sustained transmission pattern. Together,
the 10 elimination countries reported just 1672 locally acquired
malaria infections in 2008, and 1730 imported cases. Over 60% of
the local cases were reported by the Republic of Korea, followed by
Tajikistan (19%) and Turkey (10%). None of the elimination countries
has reported deaths due to local malaria transmission since 1998, but
imported cases continue to result in occasional deaths; e.g. Turkey
reported three deaths from imported malaria in 2008.
Since the World Malaria Report 2008, a large shift in types of
country programme has occurred in the WHO European Region,
where only 589 locally acquired malaria cases were reported in 2008,
down from > 90 000 in 1995. All the malaria-affected countries of the
Region have moved forward one programme phase (Fig. 5.1):
t "MM TJY FOEFNJD DPVOUSJFT "[FSCBJKBO  (FPSHJB  ,ZSHZ[TUBO 
Tajikistan, Turkey and Uzbekistan) have moved from pre-elimination to elimination; their national strategies on malaria have been
revised to reflect the new elimination challenges.
t 5IFUXPDPVOUSJFTXJUIFMJNJOBUJPOQSPHSBNNFT "SNFOJBBOE5VSLmenistan) have reported no indigenous cases since 2005 and have
moved to the stage of prevention of reintroduction. Turkmenistan
has initiated the process for certification of malaria-free status.
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BOX 5.1

Historical perspective of ”elimination countries”
ÃÊV>ÊLiÊÃiiÊÊ}ÕÀiÊx°x]ÊÜ V ÊÃ ÜÃÊÌ iÊÕLiÀÃÊvÊ
Ài«ÀÌi`Ê>>À>ÊV>ÃiÃÊLiÌÜiiÊ£nÓ (6)Ê>`ÊÓään]ÊÃÝÊvÊÌ iÊ£äÊ
i>ÌÊVÕÌÀiÃÊ >`Ê>Ài>`ÞÊi>Ìi`Ê>>À>ÊViÊLivÀi\Ê
VÕÌÀiÃÊÊÌ iÊ7"Ê ÕÀ«i>Ê,i}ÊÊÌ iÊ >ÕV>ÃÕÃÊ>`Ê
iÌÀ>ÊÃ>]Ê>`ÊÌ iÊ,i«ÕLVÊvÊÀi>°Ê
/ iÊi`iVÊ>Ài>ÃÊÊÌ iÊ£äÊi>ÌÊVÕÌÀiÃ]ÊÜÌ ÊÌ iÊ
iÝVi«ÌÊvÊÃÕÌ ÜiÃÌiÀÊ->Õ`ÊÀ>L>]Ê>ÀiÊ>ÊV>Ìi`ÊÊÌ iÊ
*>i>ÀÌVÊiVâi>]ÊÜ V Ê>ÃÊVÕ`iÃÊ ÕÀ«i]ÊÀÌ iÀÊvÀV>Ê
>`ÊÌ iÊÀÌ iÀÊ«>ÀÌÊvÊ >°ÊÃÌÀV>Þ]ÊÌ ÃÊÀi}ÊÜ>ÃÊ
V >À>VÌiÀâi`ÊLÞÊÜ`iÃ«Ài>`Ê>>À>Êi`iVÌÞ]ÊLÕÌÊ>>À>Ê iÀiÊ
Ü>ÃÊÃiÃÌÛiÊÌÊÛiÀ>Ê`iÛi«iÌÊ>`ÊVÌÀÊivvÀÌÃÊ>`ÊÜ>ÃÊ
}Ài>ÌÞÊÀi`ÕVi`ÊvÀÊÌ iÊ`iÌiiÌ ÊViÌÕÀÞ°Ê/ iÊV`iViÊ
`Ã i`ÊvÕÀÌ iÀÊÜÌ ÊÌ iÊ>`ÛiÌÊvÊ /ÊÊÌ iÊ£{äÃÊ>`ÊÌ iÊ
L>Ê>>À>Ê À>`V>ÌÊ*À}À>iÊÊÌ iÊ£xäÃÊ>`Ê£ÈäÃ°Ê
P. falciparum Ü>ÃÊi>Ìi`ÊvÀÊÃÌÊvÊÌ iÊVÕÌÀiÃÊÊÌ ÃÊ
iVâiÊLÞÊÌ iÊ``iÊvÊÌ iÊ«>ÃÌÊViÌÕÀÞÊ>`ÊÜÊÃÕÀÛÛiÃÊÞÊ
Êv} >ÃÌ>Ê>`Ê/>ÃÌ>°Ê
ÞÊ£Çx]ÊÌ iÊ7"Ê ÕÀ«i>Ê,i}]ÊVÕ`}ÊÌ iÊvÀiÀÊ1Ê
vÊ-ÛiÌÊ-V>ÃÌÊ,i«ÕLVÃÊLÕÌÊiÝVi«Ì}Ê/ÕÀiÞ]ÊÜ>ÃÊVÃ`iÀi`Ê
>>À>vÀiiÊ(7)]ÊiÛiÊÌ Õ} ÊÃ«À>`VÊV>ÃiÃÊVÌÕi`ÊÌÊLiÊ
Ài«ÀÌi`ÊÊâiÀL>>Ê>`Ê/>ÃÌ>°ÊÊÕ«ÃÕÀ}iÊvÊ«ÀÌi`Ê
V>ÃiÃ]ÊvÜi`ÊLÞÊÌ iÊÀiiÃÌ>LÃ iÌÊvÊV>ÊÌÀ>ÃÃÃ]Ê
VVÕÀÀi`ÊÊÌ iÊ >ÕV>ÃÕÃÊ>`ÊÌ iÊ iÌÀ>ÊÃ>ÊÀi«ÕLVÃÊ>`Ê
ÌÊ>ÊiÃÃiÀÊiÝÌiÌÊÊ,ÕÃÃ>ÊÊÌ iÊ>ÌiÊ£näÃÊ>`Êi>ÀÞÊ£äÃ]Ê
Ài>Ìi`ÊÌÊÌ iÊÜ>ÀÊÊv} >ÃÌ>Ê>`ÊÌ iÊ`ÃÃÕÌÊvÊÌ iÊ1Ê
vÊ-ÛiÌÊ-V>ÃÌÊ,i«ÕLVÃ°Ê/ iÊÀi>««i>À>ViÊvÊP. falciparumÊ
Ê/>ÃÌ>ÊÜ>ÃÊwÀÃÌÊÌi`ÊÊÌ iÊ`£äÃÆÊv>V«>ÀÕÊ
ÌÀ>ÃÃÃÊ«i>i`ÊÊÓää£Ê>ÌÊnÓÈÊV>ÃiÃÊ>ÌÜ`i]Ê`À««}Ê
ÌÊÌÜÊÊÓään°ÊÌÊÃÊiÞÊÌ >ÌÊÌ ÃÊÃ«iViÃÊÜÊÃÊLiÊi>Ìi`Ê
vÀÊÌ iÊ7"Ê ÕÀ«i>Ê,i}°Ê7 iÊÌ >ÌÊ >««iÃ]ÊÌ iÊ
}i}À>« V>ÊÃ«Ài>`ÊvÊP. falciparumÊ«>À>ÃÌiÃÊvÊÌ iÊº«>i>ÀVÌVÊ
ÃÌÀ>»ÊÜÊViÊ>}>ÊLiÊÌi`ÊÌÊÀÌ iÀÊv} >ÃÌ>°Ê
P. vivaxÊ>>À>ÊÜ>ÃÊ } ÞÊ«ÀiÛ>iÌÊÌ ÀÕ} ÕÌÊÌ iÊ,i«ÕLVÊvÊ
Ài>ÊÊÌ iÊwÀÃÌÊ >vÊvÊÌ iÊÌÜiÌiÌ ÊViÌÕÀÞÊLÕÌÊ`Ã>««i>Ài`Ê
ÊÌ iÊ£ÈäÃÊ>`Ê£ÇäÃÊ`ÕiÊÌÊ>>À>ÊiÀ>`V>ÌÊivvÀÌÃÆÊ
Ì iÊ>ÃÌÊÌÜÊ`}iÕÃÊV>ÃiÃÊÜiÀiÊÀi«ÀÌi`ÊÊ£n{Ê(8)°Ê/ iÊ
Ài>Ê«iÃÕ>ÊÜ>ÃÊÃÕLÃiµÕiÌÞÊVÃ`iÀi`Êi`iVÊ
vÀÊ>>À>]ÊÕÌÊÌ iÊ£äÃ]ÊÜ iÊ>>À>ÊÀiiiÀ}i`Êi>ÀÊÌ iÊ
iÌ>Àâi`Ê<i]ÊvÜi`ÊLÞÊ>Ê«ÀÌÀ>VÌi`ÊÕÌLÀi>ÊÊÌ ÃÊ>Ài>]Ê
`Ã«À«ÀÌ>ÞÊ>vviVÌ}ÊÌ iÊÀÌ iÀÊ«>ÀÌÊvÊÌ iÊ«iÃÕ>°ÊÊ
Óään]ÊÌ iÊ,i«ÕLVÊvÊÀi>ÊÀi«ÀÌi`ÊÌ iÊ } iÃÌÊÕLiÀÊvÊV>Ê
V>ÃiÃÊvÊÌ iÊ£äÊi>ÌÊVÕÌÀiÃ°Ê
ÊvÀV>ÊÀÌ ÊvÊÌ iÊ-> >À>]ÊÌiÃÛiÊ>>À>ÊVÌÀÊ>`Ê
iÀ>`V>ÌÊivvÀÌÃ]Ê`>Ì}ÊL>VÊÌÊÌ iÊ£{äÃÊ>`Ê£xäÃ]Ê >ÛiÊ
i`ÊÌÊÌ iÊi>ÌÊvÊÌÀ>ÃÃÃÊvÀÊ }Þ«Ì]ÊÌ iÊLÞ>Ê
À>LÊ>> ÀÞ>]ÊÀVVÊ>`Ê/ÕÃ>Ê>`Ê >ÛiÊ}Ài>ÌÞÊÀi`ÕVi`Ê

Ì iÊÀÃÊ>Ài>ÃÊÊ}iÀ>°Ê/ iÊÀÃÊvÀÊÌÀ>ÃÃÃÊÊ}iÀ>ÊÃÊ
ÜÊÌi`ÊÌÊÃ>ÊvVÊÊ>ÃiÃ]ÊÜÌ ÊÃ>Ìi`ÊP. falciparumÊ
ÌÀ>ÃÃÃÊÀi«ÀÌi`ÊÊÌ iÊÃÕÌ iÀÃÌÊ>Ài>Ã]ÊÜ V Ê>ÀiÊ
>}ÊÌ iÊÀÕÌiÊvÊÌÀ>Ã-> >À>Ê}À>ÌÊ>`ÊÃÕÃVi«ÌLiÊÌÊ
«ÀÌ>ÌÊvÊ«>À>ÃÌiÃ°Ê}iÀ>ÊÀi«ÀÌi`Ê£ÓÊxÎäÊV>ÃiÃÊvÊ>>À>Ê
Ê£Èn]ÊÜ V ÊÜ>ÃÊLÀÕ} ÌÊ`ÜÊÌÊäÊV>ÃiÃÊÊ£ÇÈ (9)°Ê"ÛiÀÊ
Ì iÊiÝÌÊ£äÊÞi>ÀÃ]ÊÌ iÊ>Õ>ÊÕLiÀÊvÊÀi«ÀÌi`ÊV>Ê>>À>Ê
V>ÃiÃÊÀi>i`ÊÊÌ iÊÀ>}iÊÎäqÇä]ÊVL}ÊÌÊ£ääqÓääÊV>ÃiÃÊ
>Õ>ÞÊÊ£nnq£n (6) >`ÊÀiÌÕÀ}ÊÌÊÎäÊÀÊviÜiÀÊ>Õ>ÞÊ
Ì iÀi>vÌiÀ°Ê
>>À>ÊÜ>ÃÊi>ÀÞÊi>Ìi`ÊvÀÊÀ>µÊ`ÕÀ}Ê«iiÌ>ÌÊvÊ
Ì iÊÌ iÊL>Ê>>À>Ê À>`V>ÌÊ*À}À>i]ÊÜ iÊÌ iÊÀi«ÀÌi`Ê
ÕLiÀÃÊviÊvÀÊÎÓäÊÓÈÊV>ÃiÃÊ>`ÊÇÈäÊ`i>Ì ÃÊÊ£xxÊ(10) ÌÊ
ÓÓÎ{ÊV>ÃiÃÊÊ£ÈÓ (9)°Ê/ iÊÕLiÀÊvÊÀi«ÀÌi`ÊV>ÃiÃÊVÀi>Ãi`Ê
ÌÊÛiÀÊ£{ÊäääÊÊ£ÇäÊ>`Ê£Çx (9) LÕÌÊÜ>ÃÊLÀÕ} ÌÊ`ÜÊÌÊ
ÃiÊÓäääÊV>ÃiÃÊ>Õ>ÞÊÊÌ iÊ`£näÃ (6)°ÊP. falciparumÊ
Ü>ÃÊi>Ìi`ÊÊ£nÇ°Ê/ iÊwÀÃÌÊÕvÊÜ>ÀÊÀiÃÕÌi`ÊÊ>Ê>>À>Ê
i«`iV]ÊÜÌ ÊÛiÀÊnÊäääÊV>ÃiÃÊÀi«ÀÌi`Ê>Õ>ÞÊÊ£{ÊÊ
>`Ê£x (6)°Ê,i«ÀÌi`ÊV>ÊÌÀ>ÃÃÃÊvÊP. vivaxÊ>>À>ÊÊ
ÃÊVÕÀÀiÌÞÊÌi`ÊÌÊvVÊÊÌ iÊÀÌ iÀÊ}ÛiÀÀ>ÌiÊvÊ ÀL°ÊÊ
-ÝÊV>ÞÊ>VµÕÀi`ÊV>ÃiÃÊÜiÀiÊÀi«ÀÌi`ÊÊÓään°Ê
/ iÊV`iViÊvÊ>>À>ÊÊ/ÕÀiÞÊ >`ÊLiiÊÀi`ÕVi`ÊvÀÊ£ÎÊÇxÊ
Ài«ÀÌi`ÊV>ÃiÃÊ>Õ>ÞÊÊ£xxÊ(10)ÊÌÊÞÊ£ÓÈÎÊV>ÃiÃÊÊ£ÇäÊ
(9)°Ê/ iÊ>Õ>ÊÕLiÀÊvÊÀi«ÀÌi`ÊV>ÃiÃÊÀi>i`Ê>ÌÊÌ >ÌÊÜÊ
iÛiÊÕÌÊ£Çx]ÊÜ iÊÌÊÀiLÕ`i`ÊÌÊnÓn]ÊÜÌ ÊÎÇÊÎÓäÊV>ÃiÃÊ
Ì iÊvÜ}ÊÞi>ÀÊ>`Ê>Ê«i>ÊvÊ££xÊÎnxÊV>ÃiÃÊÊ£ÇÇ (9)]ÊÊ
i`ÊÌÊ>}ÀVÕÌÕÀ>Ê`iÛi«iÌÊ>`ÊÃiVÌV`iÊÀiÃÃÌ>ViÊÊÊ
Ì iÊ ÕÕÀÛ>Ê>`ÊÛ>Ê«>ÃÊvÊÃÕÌ iÀÊ/ÕÀiÞ]ÊVÕ«i`ÊÊ
ÜÌ ÊÃÕvwViÌÊVÛiÀ>}iÊLÞÊÌ iÊÃÕÀÛi>ViÊÃÞÃÌiÊ`ÕÀ}Ê£Çäq
£Çx°Ê/ iÊi«`iVÊÜ>ÃÊÃÌi>`ÞÊVÌÀi`]Ê>`ÊÌ iÊVÕÌÀÞÊ
Ài«ÀÌi`ÊÞÊnÈÇxÊV>ÃiÃÊÊ£ä°ÊÊvÕÀÌ iÀÊ«i>ÊvÊV>ÃiÃÊ
VVÕÀÀi`ÊÊÀi>ÌÊÌÊÌ iÊwÀÃÌÊÕvÊÜ>ÀÊ>`ÊÌ iÊyÕÝÊvÊÀivÕ}iiÃÊ
vÀÊÀ>µ\Ên{ÊÎ{xÊ>`ÊnÓÊäÈÊV>ÃiÃÊÜiÀiÊÀi«ÀÌi`ÊÊ£{Ê>`Ê
£x°Ê ÞÊ£n]Ê/ÕÀiÞÊÃÌÊÀi«ÀÌi`ÊÎÈÊÇnäÊV>Ê>>À>ÊV>ÃiÃ°Ê
>Þ]ÊÊÓääÈ]ÊÌ iÊÀi«ÀÌi`ÊÕLiÀÊvÊV>ÃiÃÊ`À««i`ÊÌÊLiÜÊ
Ì iÊiÛiÊ>V iÛi`ÊÊ£Çä°ÊÊÓään]ÊÞÊ£ÈÈÊV>ÞÊ>VµÕÀi`Ê
V>ÃiÃÊÜiÀiÊÀi«ÀÌi`ÊÊi>ÃÌiÀÊ>Ài>ÃÊLÀ`iÀ}ÊÌ iÊ-ÞÀ>ÊÀ>LÊ
,i«ÕLVÊ>`ÊÀ>µ°
->Õ`ÊÀ>L>ÊÃÊÌ iÊÞÊi>ÌÊVÕÌÀÞÊÌ >ÌÊ>Ì>i`Ê>Ê
ÃÌi>`ÞÊ } Ê>>À>ÊLÕÀ`iÊÛiÀÊÌ iÊ«>ÃÌÊ`iV>`iÃ]Ê«i>}ÊÃÌÊ
ÀiViÌÞÊ>ÌÊÎÈÊ£ÎÊÀi«ÀÌi`ÊVwÀi`ÊV>ÊV>ÃiÃÊÊ£n°Ê/ iÊ
Ài>}Êi`iVÊ>Ài>ÃÊLÀ`iÀÊ } ÞÊi`iVÊ>Ài>ÃÊvÊ9iiÊ
>`Ê>ÀiÊ«>ÀÌÊvÊÌ iÊvÀÌÀ«V>ÊiVâi]ÊÜ V Ê>ÃÊVÕ`iÃÊ
vÀV>ÊÃÕÌ ÊvÊÌ iÊ-> >À>°Ê"ÛiÀÊÌ iÊ«>ÃÌÊ`iV>`i]Ê->Õ`ÊÀ>L>Ê
>ÃÊ}Ài>ÌÞÊÀi`ÕVi`ÊÌ iÊÕLiÀÊvÊV>ÞÊ>VµÕÀi`ÊV>ÃiÃÊÌ ÀÕ} Ê
ÌiÃÛiÊVÌÀ]ÊVÕ`}ÊVÀÃÃLÀ`iÀÊV«iÀ>ÌÊÜÌ Ê9ii°Ê
"ÞÊÈ£ÊV>ÊV>ÃiÃÊÜiÀiÊÀi«ÀÌi`ÊÊÓään°

a. The world’s eight ecozones (“zoogeographic regions”) are separated from one another by geological features that formed barriers to plant and animal migration (e.g. oceans, high mountain ranges, broad deserts),
resulting in the development of plant and animal species (including Anopheles species and Plasmodium strains) in relative isolation over long periods.
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Figure 5.5 Conﬁrmed malaria cases (local and imported) in elimination countries, 1982–2008
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Figure 5.6 Locally acquired conﬁrmed cases, elimination countries, 1998–2008
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With increased cross-border cooperation, the Region aims for the
elimination of malaria by 2015.

Argentina, Democratic People’s Republic of Korea, El Salvador, Islamic
Republic of Iran, Malaysia, Mexico, Paraguay and Sri Lanka.

In 2008, three countries in the WHO Region of the Americas (El
Salvador, Mexico and Paraguay) were considered to be implementing elimination programmes. As of 2009, these countries had been
SFDMBTTJöFEBTJOAQSFFMJNJOBUJPOUPSFøFDUNPSFBDDVSBUFMZUIFGBDU
that the elimination approach is not yet fully being implemented
countrywide in all affected areas. This change in classification
EPFT OPU SFøFDU B EFUFSJPSBUJPO PG UIF QSPHSBNNF TUBUVT PG UIFTF
countries.

As described in Box 5.2 and shown in Figure 5.7, of the eight preelimination countries, four (Argentina, Democratic People’s Republic
of Korea, Paraguay and Sri Lanka) had nearly eliminated malaria once
before.

5.5.3 Pre-elimination group of countries
As of 2009, eight countries were in the pre-elimination programme
phase and are reorientating their programmes to increase emphasis
on the quality of surveillance, reporting and information systems:

BOX 5.2

Historical perspective of ”pre-elimination countries”
/ iÊi`iVÊ>Ài>ÃÊÊÌ iÊi} ÌÊ«Àii>ÌÊVÕÌÀiÃÊ>ÀiÊ
V>Ìi`ÊÊÌ iÊ`>>ÞÊiVâiÊÃ>VÊ,i«ÕLVÊvÊÀ>]Ê
>>ÞÃ>Ê>`Ê-ÀÊ>>®]ÊÌ iÊ iÌÀ«VÊiVâiÊÀ}iÌ>]ÊÊ
Ê->Û>`À]ÊiÝVÊ>`Ê*>À>}Õ>Þ®Ê>`ÊÌ iÊ*>>i>ÀVÌVÊiVâiÊ
 iVÀ>ÌVÊ*i«i½ÃÊ,i«ÕLVÊvÊÀi>®°Ê"vÊÌ iÊi} Ì]ÊÞÊÌ iÊ
Ã>VÊ,i«ÕLVÊvÊÀ>Ê>`Ê>>ÞÃ>ÊÃÌÊ >ÛiÊ>ÊVÃ`iÀ>LiÊ
LÕÀ`iÊvÊP. falciparum]ÊÀi«ÀiÃiÌ}Ê£Ó¯Ê>`ÊÎä¯ÊvÊÌ iÊÌÌ>Ê
V>ÃiÊ>`ÃÊÀi«ÀÌi`ÊÊÓään]ÊÀiÃ«iVÌÛiÞ°ÊÀ}iÌ>Ê>`ÊÌ iÊ
iVÀ>ÌVÊ*i«i½ÃÊ,i«ÕLVÊvÊÀi>Ê >ÛiÊiÝVÕÃÛiÞÊP. vivax]Ê
>`ÊÌ iÊÌ iÀÃÊ >ÛiÊ>ÃÌÊiÝVÕÃÛiÞÊP. vivax°
ÕÀÊvÊÌ iÊVÕÀÀiÌÊ«Àii>ÌÊVÕÌÀiÃÊ >`Ê>Ài>`ÞÊ
>««À>V i`ÊÃÕVViÃÃÊÊi>ÌÊÊÌ iÊÃiV`Ê >vÊvÊÌ iÊ
ÌÜiÌiÌ ÊViÌÕÀÞ°Ê-ÀÊ>>ÊÀi«ÀÌi`ÊÞÊÎ£ÊV>ÃiÃÊ>ÌÜ`iÊ
Ê£ÈÎÊ(9)ÆÊÌ iÊ iVÀ>ÌVÊ*i«i½ÃÊ,i«ÕLVÊvÊÀi>ÊÜ>ÃÊ
VÃ`iÀi`Ê>>À>vÀiiÊÊÌ iÊ£näÃÆÊÊ*>À>}Õ>Þ]ÊÌiÃÛiÊ
ÃÕÀÛi>ViÊ«iÀ>ÌÃÊÀiÃÕÌi`ÊÊviÜiÀÊÌ >ÊxäÊÀi«ÀÌi`ÊV>ÞÊ
>VµÕÀi`ÊV>ÃiÃÊ>ÊP. vivax®ÊÊ£nÓÆÊ>`ÊÀ}iÌ>½ÃÊÀi«ÀÌi`Ê
>>À>ÊLÕÀ`iÊ«i>i`Ê>ÌÊxÎx£ÊV>ÃiÃÊÊ£xÊ(10)ÊLÕÌÊÜ>ÃÊ
LÀÕ} ÌÊ`ÜÊÌÊÞÊ{£ÊV>ÊV>ÃiÃÊÊ£ÇäÊ(11)°Ê
}ÕÀiÊx°ÇÊÃ ÜÃÊÌ >ÌÊÌ iÊ>À}iÃÌÊÕLiÀÃÊvÊ>>À>ÊV>ÃiÃÊÊÌ ÃÊ
}ÀÕ«ÊÜiÀiÊÀi«ÀÌi`ÊÊÀiViÌÊ`iV>`iÃÊÊÌ iÊ iVÀ>ÌVÊ*i«i½ÃÊ
,i«ÕLVÊvÊÀi>Ê>`Ê-ÀÊ>>]ÊÜ V Ê >`Ê>ÊLÕÌÊi>Ìi`Ê
>>À>Êi>ÀiÀ°Ê
Ê->Û>`À]ÊÌ iÊÃ>VÊ,i«ÕLVÊvÊÀ>]Ê>>ÞÃ>Ê>`ÊiÝVÊ
>ÛiÊÃiiÊÀiÊ}À>`Õ>Ê`iVÀi>ÃiÃÊÊÌ iÊÕLiÀÃÊvÊV>ÃiÃÊÛiÀÊ
Ì iÊÞi>ÀÃ]Ê>VViiÀ>Ìi`ÊLÞÊ«iiÌ>ÌÊvÊÌ iÊL>Ê>>À>Ê
ÌÀÊ-ÌÀ>Ìi}ÞÊ>`ÊÌ iÊ,Ê >VÊ>>À>Ê«À}À>iÊÊÌ iÊ
i>ÀÞÊ>`Ê>ÌiÊ£äÃ]ÊÀiÃ«iVÌÛiÞ°Ê/ iÊÀi>}Êi`iVÊ>Ài>ÃÊ
ÊÌ iÃiÊVÕÌÀiÃÊ>ÀiÊV>Ìi`ÊÊÀi}ÃÊÌ >ÌÊ >ÛiÊÀi>ÌÛiÞÊÀiÊ
v>ÛÕÀ>LiÊV>ÌiÊV`ÌÃÊvÀÊ>>À>ÊÌÀ>ÃÃÃ]ÊVLi`Ê
ÜÌ ÊÀiÊ`vwVÕÌÊ>VViÃÃÊLÞÊViÌÀ>Ê i>Ì ÊÃiÀÛViÃÊ>`ÉÀÊVÀÃÃ
LÀ`iÀÊ}À>ÌÊvÀÊi} LÕÀ}Êi`iVÊVÕÌÀiÃ°ÊÃÊÃ ÜÊ
ÊFigure 5.8,ÊÌ iÊÀi>}ÊvVÊÊÌ iÃiÊVÕÌÀiÃÊ>ÀiÊÀiÊ
Ìi>VÕÃ]ÊÀiÃÕÌ}ÊÊ>ÊÀi>ÌÛiÞÊy>ÌÊ«ÀwiÊÊÀiViÌÊÞi>ÀÃ°

W ORLD M AL AR IA R EPORT 2009

The eight pre-elimination countries reported a total of 29 245
confirmed malaria cases in the last year for which data are available,
XJUIPGDBTFTSFQPSUFECZKVTUGPVSDPVOUSJFTUIF*TMBNJD3FQVCMJD
PG *SBO   .BMBZTJB   UIF %FNPDSBUJD 1FPQMFT 3FQVCMJD PG
,PSFB  BOE.FYJDP  4SJ-BOLBIBEBQSPUSBDUFEJODSFBTFJO
case load between 1986 and 2000. With the exception of Sri Lanka,
none of the pre-elimination countries has reported deaths from
malaria during the past decade. In Sri Lanka, local malaria deaths
decreased from 115 in 1998 to 2 in 2004; no deaths from malaria have
been reported since then.

5.5.4 Countries aspiring to pre-elimination
Swaziland and a number of smaller African island states and territories that were until recently moderately to highly endemic aspire
to join the group of “pre-elimination countries” in the coming years.
Typically, relatively large parts of the territories of these countries are
still affected by malaria. Intense vector control programmes (LLINs and
IRS) have been implemented in recent years, with massive external
funding, leading to 10-fold or greater reductions in the malaria case
load, down to several thousand suspected cases annually. Eventual
malaria elimination in these countries will be “ambitious and challenging” (12).
Cape Verde presents a different scenario: the country took part
in the malaria eradication campaign of the 1950s and 1960s, when it
greatly reduced its original level of endemicity. Rebound epidemics
occurred after favourable rains in the late 1970s and 1980s but were
successfully controlled. At present, only one of the nine inhabited
islands (São Tiago) is considered to have malaria transmission, with
seasonal transmission linked to rainfall, resulting over the 12-year
QFSJPE o JOBUPUBMPGNBMBSJBDBTFT PGXIJDI  
were locally acquired. The programme incorporates many aspects
of the elimination approach and is reorienting its national strategy
towards elimination.

Table 5.4

Within country localized “malaria free” initiatives

COUNTRY

WHO REGION

REGION OR SUB-NATIONAL LEVEL

China

Western Pacific

Hainan

Indonesia

South-East Asia

Java, Bali

Philippines

Western Pacific

Province by province

Solomon Islands

Western Pacific

Temotu

Sudan

Eastern Mediterranean

Khartoum, Gezira

Vanuatu

Western Pacific

Tafea

Yemen

Eastern Mediterranean

Socotra
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Figure 5.7 Reported malaria cases in pre-elimination countries, 1982–2008
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Figure 5.8 Total conﬁrmed malaria cases (local and imported), pre-elimination countries in which trends have been stable, 1998–2008
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5.5.5 Countries implementing projects in “malaria-free
zones”
Seven malaria-endemic countries are implementing local projects
aimed at achieving ”malaria-free zones”, while the remainder of the
country is in the control phase. The term ”malaria-free” is in this
context not well-defined: while some countries are trying to eliminate
the last locally acquired malaria infections in well-defined areas, for
instance to encourage tourism (Socotra, Yemen), others in this group
are trying to reduce mortality and morbidity due to malaria to a
certain level (e.g. Khartoum, Sudan) (13).
The countries that have declared ‘malaria-free’ projects are listed
in Table 5.4.

5.6

WHO certification

When a country has had zero locally acquired malaria cases for
at least three consecutive years, the government can ask WHO to
certify the achievement of elimination. Certification requires proving
beyond reasonable doubt that the chain of local human malaria
transmission by Anopheles mosquitoes has been fully interrupted in
the entire country.
The burden of proof of elimination falls on the country requesting certification. This implies that all the available evidence has been
evaluated and has been found to be consistent with the assertion
that malaria elimination has been achieved and that good-quality
surveillance systems are in place that would be capable of detecting
local transmission if it were occurring.
The general principles of certification are:
t $FSUJöDBUJPO JT GPS B DPVOUSZ BT B XIPMF BOE GPS BMM GPVS IVNBO
malaria species.
t *OTQFDUJPOBOEFWBMVBUJPOBSFDBSSJFEPVUCZBUFBNMFECZ8)0 
which then recommends certification, if appropriate.
t 5IF 8)0 4FDSFUBSJBU TIBSFT UIF öOBM SFQPSU XJUI 8)0 BOE
non-WHO experts on malaria elimination for critical review.
t 5IFöOBMEFDJTJPOSFTUTXJUIUIF8)0%JSFDUPS(FOFSBM
t $FSUJöDBUJPOJTQVCMJTIFEJOUIFWeekly Epidemiological Record.

Table 5.5

Countries entered into the WHO Ofﬁcial register of areas
where malaria eradication has been achieved, covering
the period 1961–1987

COUNTRY/TERRITORY
Venezuela, Bolivarian Rep. of (northern)
Grenada and Carriacou
Saint Lucia
Hungary
Spain
Bulgaria
China, Province of Taiwan
Trinidad and Tobago
Dominica
Jamaica
Cyprus
Poland
Romania
Italy
Netherlands
United States of America and its outlying areas
of Puerto Rico and the Virgin Islands
Cuba
Mauritius
Portugal
Yugoslavia
Reunion
Australia
Singapore
Brunei Darussalam

DATE OF REGISTRATION
June 1961
November 1962
December 1962
March 1964
September 1964
July 1965
November 1965
December 1965
April 1966
November 1966
October 1967
October 1967
October 1967
November 1970
November 1970
November 1970
November 1973
November 1973
November 1973
November 1973
March 1979
May 1981
November 1982
August 1987

Details of the aspects to be covered by the evaluation teams are
provided elsewhere (14). Certification of malaria elimination is based
on an assessment of the current situation and the likelihood that
elimination can be maintained. Countries are requested to continue
reporting annually to WHO on the maintenance of their malaria-free
status.
Between 1961 and 1987, 24 countries (see Table 5.5) were certified
as malaria-free by WHO and entered in the WHO Official Register of
areas where malaria eradication has been achieved (15–17).
Of the certified countries and areas Jamaica, Mauritius and
northern Venezuela (Bolivarian Republic of) were unable to maintain
the absence of local transmission. Malaria elimination in Mauritius
was certified in 1973, but transmission was reintroduced in 1978
and lasted 20 years. Mauritius now has comprehensive surveillance
mechanisms, however, and has not reported a local case since 1998;
it is once again considered free from local malaria transmission.
In addition to the countries entered in the WHO Official Register,
the Maldives and Tunisia succeeded in eliminating malaria in 1984
and 1979, respectively. The United Arab Emirates reported its last
locally acquired malaria case in 1997, and elimination was certified
in January 2007 (17). A further six countries have reported (periods of)
zero cases in recent years: Armenia, Egypt, Morocco, Oman, Syrian
Arab Republic and Turkmenistan. Procedures for certification are
under way with Morocco and have been initiated with Turkmenistan.

Sources: references 14–16
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Chapter 6.

Financing malaria control
The three major sources of funds for malaria control programmes are national government spending, external assistance from donors and household or private “out-of-pocket”
expenditure. In the Global Malaria Action Plan (1), it is estimated
UIBUUIFTFTPVSDFTDPNQSJTFE BOE SFTQFDUJWFMZ 
of total spending on malaria globally in 2007. This Report does
not address household expenditures but focuses on external
funding for malaria and national government spending. It
considers the following issues: i) trends in international and
domestic financing for malaria and their relation to estimated
resource requirements; ii) how funds disbursed from external
agencies have been allocated to different geographical regions,
countries and programmes; and iii) the relation between
external financing, programme implementation and disease
trends.

6.1

Sources of information

The methods for obtaining information on malaria financing
varied according to the type of information considered: commitments, disbursements or expenditures (see Box 6.1 for definitions of
these terms).
BOX 6.1

Types of ﬁnancial information
PLEDGEÊqÊÊL`}Ê>ÕViiÌÊvÊÌiÌÃÊÌÊ
VÌÀLÕÌiÊ>ÊViÀÌ>Ê>ÕÌÊvÊvÕ`Ã°
COMMITMENTÊqÊÊwÀÊL}>ÌÊiÝ«ÀiÃÃi`ÊÊÜÀÌ}Ê>`Ê
L>Vi`ÊLÞÊÌ iÊ>Û>>LÌÞÊvÊÌ iÊiViÃÃ>ÀÞÊvÕ`ÃÊvÀÊ
>Ê«>ÀÌVÕ>ÀÊ«ÀiVÌ]Ê«À}À>iÊÀÊÃiVÌÀ°
DISBURSEMENTÊqÊ/ iÊ«>ViiÌÊvÊÀiÃÕÀViÃÊ>ÌÊÌ iÊ`Ã«Ã>Ê
vÊ>Ê}ÛiÀiÌÊÀÊ«iiÌ}Ê>}iVÞ°
EXPENDITUREÊqÊ/ iÊÕÃiÊvÊvÕ`ÃÊÌÊ«>ÞÊvÀÊV`ÌiÃ]Ê
LÕ`}Ã]ÊiµÕ«iÌ]ÊÃiÀÛViÃÊÀÊÃ>>ÀiÃ°Ê Ê

6.1.1 Commitments
Information on commitments to malaria programmes was
obtained from two sources: records of funding agencies on malaria
grants awarded (Global Fund, United States President’s Malaria Initiative, UNITAID, World Bank1), and information supplied by malariaendemic countries, particularly to obtain host government contributions. Information on commitments is available up to 2008 or 2009.
Commitments represent a firm agreement by a funding agency to
provide funds according to a prescribed plan. This may be a budget
approved by a national government or a grant agreement between
a funding agency and a programme implementer. Commitments
provide an indication of the funding priority given to malaria, to
particular countries or programmes. Information on commitments
can often be obtained for the most recent financial year but do not
always translate into programme expenditures, as there may be
delays in disbursement of funds or problems in programme implementation which lead to reprogramming of resources. Hence, in
analysing what funds have been used for malaria control, it is usually
preferable to examine disbursements or actual expenditures, which
give a more accurate picture of the extent to which recipients have
benefited.

6.1.2 Disbursements
Information on disbursements was obtained from three sources :
the database on global health financing maintained by the Institute
of Health Metrics and Evaluation (2, 3); records of disbursements by
funding agencies, notably the Global Fund and the United States
President’s Malaria Initiative; information supplied by malaria-endemic countries to WHO annually on host government expenditures
and breakdowns of expenditures by type; and information recorded
by the Global Fund Enhanced Financial Reporting system on breakdowns of Global Fund expenditures. The various data sources have
different levels of completeness. The most comprehensive dataset on
disbursements is that maintained by the Institute for Health Metrics
and Evaluation, which provides information on the disbursements of
27 agencies that provide funding for malaria; this was supplemented
with additional information on disbursements supplied by individual
donor agencies. Information on disbursements is available up to
2007.

1 World Bank financing for malaria is usually mediated through a credit from the International Development Association, which is an interest-free loan, with
SFQBZNFOUTTUBSUJOHBGUFSZFBSTBOENBUVSJOHBUPSZFBST"OBOOVBMTFSWJDFDIBSHFPGBQQMJFT
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Information on disbursements or expenditures usually lags behind
that on budgets or commitments by a minimum of 1 year, because
a programme needs time to make such disbursements or expenditures and to compile data. It is sometimes difficult to distinguish
between disbursements and expenditures; e.g. transfer of money by
a principal recipient of a Global Fund grant to subrecipients may be
recorded as an expenditure, although it is yet to be translated into
goods and services that benefit target populations. Also, some funds
disbursed may not be spent during the year the disbursement was
made. In such cases, actual spending may be much less than the
disbursements reported by donors. Information on disbursements is,
however, generally more complete than that available for expenditures, and was hence central to most of the analyses presented here.

6.1.3 Other health spending
The funds reported as being available for malaria control are usually
for specific interventions, such as the purchase and distribution of
ITNs, RDTs or medicines. They do not include government funding
or external assistance for the support of health systems, because it is
difficult to assign specific amounts to malaria, even though malaria
programmes clearly benefit from such support. In addition, much
external assistance is provided through multilateral channels as
technical support or through nongovernmental organizations, and is
not always captured by the sources of information examined. Hence,
it is possible that the funds available for malaria are greater than
those recorded here. Nevertheless, the analysis presented gives an
indication of the overall levels of funding for malaria in relation to
resource requirements and how these have changed over time.

6.2

Resource requirements and trends
in international and domestic financing

6.2.1 Resource requirement
The Global Malaria Action Plan estimated that between US$ 5.0
billion and US$ 6.2 billion will be required per year between 2009
and 2015 to scale-up and sustain the control and elimination of
malaria globally (Table 6.1).

6.2.2 Commitments by external agencies
Figure 6.1 shows the financial commitments to malaria control
by the four largest sources of external funds for malaria. It shows a
fivefold increase in commitments for malaria control, from approximately US$ 0.3 billion per year in 2003 to US$ 1.7 billion in 2009, with
a particularly large increase in 2009.

6.2.3 Disbursements by external agencies to malaria
endemic countries
International disbursements for malaria to malaria-endemic
countries increased from US$ 35 million in 2000 to US$ 652 million
in 20072, an 18-fold increase. The Global Fund accounted for US$,1.3
CJMMJPO PS  PG BMM FYUFSOBM GVOET EJTCVSTFE UP NBMBSJBFOEFNJD
countries between 2000 and 2007 (Fig. 6.2). The United States
Agency for International Development (including the President’s
Malaria Initiative) was second to the Global Fund as a source of funds
between 2000 and 2007, increasing its malaria funding to countries
by a factor of 37, from US$ 6 million in 2000 to US$ 226 million in 2007.
The United Kingdom Department for International Development
was third, increasing its contributions from US$ 2 million in 2000
to US$ 29 million in 2007. Note that Global Fund disbursements for
NBMBSJB BU64CJMMJPO SFQSFTFOUPOMZPGUIF64CJMMJPO

Table 6.1 Annual global resource requirements (US$ millions) for malaria control
REQUIREMENT
Prevention
Long-lasting insecticidal nets and insecticide-treated nets
Indoor residual spraying
Intermittent preventive treatment in pregnancy IPTp
Subtotal
Case management
Rapid diagnostic tests RDTs
Artemisinin-based combination therapies ACTs
Chloroquine and primaquine
Severe case management
Programme support
Total

2009

2010

2015

2020

2025

2091
1632
6
3729

2091
1883
8
3982

1689
2026
9
3724

1807
2047
9
3863

1035
1531
10
2576

679
257
5
27

975
356
5
23

368
164
2
16

109
1087
1
9

43
41
–
4

638
5335

839
6180

764
5038

787
5856

714
3378

2 Another US$ 200 million were disbursed in 2007 but were either directed to research or to regional programmes and are difficult to assign to individual
countries or programme implementation. In particular, the disbursement of the Bill and Melinda Gates Foundation for malaria was US$ 160 million in 2007,
but much of this contribution was for research and is not represented in country contributions.
3 If government budgets or expenditure appeared to include external assistance, the external assistance was excluded.
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committed for malaria by the Fund between 2003 and 2007; some of
the commitments are withheld during initial grant negotiations and
again at Phase 2 review when poorly performing grants are reduced.
This illustrates that information on commitments to malaria may
not provide an accurate picture of funds immediately available for
malaria control.

Commitment (US$ millions)

Figure 6.1 Funding commitments of the Global Fund, UNITAID,
the US President’s Malaria Initiative and the World Bank,
2003–2009
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PMI: US President’s Malaria Initiative; GF: Global Fund;
Õ>ÊVÌiÌÃÊvÀÊ7À`Ê >vÕ`i`Ê«ÀiVÌÃÊÜiÀiÊV>VÕ>Ìi`ÊvÀÊÌ iÊ
«>i`Ê`ÃLÕÀÃiiÌÃÊ`iÃVÀLi`ÊÊ«ÀiVÌÊ>««À>Ã>Ê`VÕiÌÃ]ÊÀ]ÊvÊÌ iÃiÊÜiÀiÊ
ÌÊ>Û>>Li]ÊLÞÊ>ÃÃÕ}Ê>ÊVÃÌ>ÌÊyÜÊvÊvÕ`ÃÊÌ ÀÕ} ÕÌÊÌ iÊviÊvÊ>Ê«ÀiVÌ]Ê
with funding starting 6 months after board approval. Commitments of the PMI were
allocated to calendar years proportionally according to the number of months of a
ﬁnancial year falling in each calendar year. Annual commitments of the Global Fund
ÜiÀiÊV>VÕ>Ìi`ÊÊÌ iÊ>ÃÃÕ«ÌÊvÊ>Ê«ÀiVÌÊviÊÃ«>ÊvÊxÊÞi>ÀÃÊ>`Ê>ÊVÃÌ>ÌÊ
ﬂow of funds throughout that period. Commitments of UNITAID were distributed
iÛiÞÊÌÊV>i`iÀÊÞi>ÀÃÊ>VVÀ`}ÊÌÊÌ iÊiÝ«iVÌi`Ê«ÀiVÌÊi}Ì °Ê

Figure 6.2 Disbursements to malaria-endemic countries 2000–2007
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6.2.4 Domestic ﬁnancing in malaria-endemic countries
Information on domestic financing for malaria is insufficiently
complete to allow a comprehensive analysis of trends. An important
issue, however, is whether government financing for malaria remains
stable in the presence of large quantities of external financing, or
whether it is reduced or increases. The analysis was restricted to
31 countries that provided information on government financing
for malaria for at least 5 of the past 9 years and included data for
2007 or 2008. When possible, government expenditure was used; if
this information was not available, government budgets for malaria
were used3. Figure 6.3 shows the changes in domestic financing
for malaria in these countries, averaged for each WHO region, each
country being given equal weight. Although the trends among
these counties might not be generalizable, they represent the only
information currently available. The evidence that external financing
for malaria displaces government financing is mixed: domestic
financing for malaria increased in a range of countries in all regions,
but a potential downwards trend between 2007 and 2008 was seen
in two regions, and there was a steady decrease between 2005 and
2008 in the South-East Asia Region. Better information on domestic
financing for malaria would allow a more accurate, complete picture
of global malaria financing.

6.2.5 Commitments in relation to projected requirements
While the increase in external assistance for malaria has been
unprecedented, the total funds available for malaria control are still
lower than the annual amount estimated in the Global Malaria Action
Plan to be necessary for successful control of malaria globally: more
than US$ 5 billion per year4. Even if the high level of malaria commitments for 2009 (US$ 1.7 billion) is translated into disbursements and
programme expenditures and complemented by equal levels of
government and private sector funding5, the total funds available for
NBMBSJBDPOUSPMXPVMECFJOUIFSFHJPOPG64CJMMJPO PSPOMZ
of projected requirements.

DFID
USAID

Figure 6.3 Trends in governmental expenditures for malaria,
2004–2008
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Source: Institute of Health Metrics and Evaluation database with amendments to
the President’s Malaria Initiative and World Bank disbursements
BMGF: Bill and Melinda Gates Foundation; DFID: Department for International
Development (United Kingdom); USAID, United States Agency for International
Development; GF: Global Fund to ﬁght AIDS, Tuberculosis and Malaria

4 Kiszewski et al. (2007) (4) estimated that US$ 3.5–5.6 billion would be
required per year between 2006 and 2015 but used a slightly different
basis for calculation, e.g. without budgeting for the use of RDTs for diagnosing malaria in children under 5 years of age in Africa.
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Source: National malaria programme reports to WHO
AFR, African Region; EMR, Eastern Mediterranean Region; EUR, European Region;
RA, Region of the Americas; SEAR, South-East Asia Region; WPR, Western Paciﬁc
Region – Government ﬁnancing for malaria in each region is indexed at 100 in 2004;
subsequent values represent the percentage of the 2004 value, i.e. 250 for the
Region of the Americas in 2008 indicates that government spending in 2008 value
was 250% of the 2004 value or an increase of 150%.

5 In the Global Malaria Action Plan (1), it was estimated that government and household financing had been approximately equal to external financing in 2007.
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6.3

Allocation of disbursed funds from
external agencies to regions, countries
and programmes

6.3.1 Disbursements by external agencies, by WHO region
The Global Fund was the dominant source of external finance in
all regions between 2000 and 2007, except for the South-East Asia
3FHJPO XIFSF8PSME#BOLGVOEJOHBDDPVOUFEGPSPGEJTCVSTFments by external agencies (Fig. 6.4). The Global Fund accounted
GPSPGEJTCVSTFNFOUTJOUIF&VSPQFBO3FHJPO JOUIF&BTUFSO
.FEJUFSSBOFBO3FHJPOBOEJOUIF3FHJPOPGUIF"NFSJDBT*OUIF
"GSJDBO 3FHJPO  (MPCBM 'VOE TVQQPSU SFQSFTFOUFE  PG FYUFSOBM
TVQQPSU XJUIGSPNUIF6OJUFE4UBUFT"HFODZGPS*OUFSOBUJPOBM

%FWFMPQNFOU GSPNUIF6OJUFE,JOHEPN%FQBSUNFOUGPS*OUFSOBUJPOBM%FWFMPQNFOU GSPNUIF8PSME#BOLBOEGSPNUIF+BQBO
International Cooperation Agency.
Between 2000 and 2007, disbursements by external agencies for
malaria increased by a factor of 40 in the WHO African Region, 30 in
the Eastern Mediterranean Region (since 2003), 18 in the European
Region, 14 in the Western Pacific Region and 14 in the Region of the
Americas. Only the South-East Asia Region registered no substantial
increase in external assistance, with 2007 levels only 1.4 times those
of 2000. This was partly due to the conclusion of a major World Bank
project in India in 2005, which was not replaced until 2008. Even if
the new World Bank vector-borne disease control project is included,
however, the increase in funding to the South-East Asia Region is the
least of all regions.

EUR

Figure 6.4 Disbursements by external agencies for malaria by WHO Region
5

600

Disbursements (US$ millions)

Disbursements (US$ millions)

AFR
Other
JICA
World Bank
DFID
USAID
GF

500
400
300
200

USAID
GF

4
3
2
1

100
0

0
2000

2001

2002

2003

2004

2005

2006

2007

2000

2001

2002

2003

2004

2005

2006

2007

2002

2003

2004

2005

2006

2007

2002

2003

2004

2005

2006

2007

AMR
SEAR

Other
USAID
GF

15

Disbursements (US$ millions)

Disbursements (US$ millions)

20

10
5
0

35

Other
World Bank
DFID
GF

30
25
20
15
10
5
0

2000

2001

2002

2003

2004

2005

2006

2007

2000

2001

WPR

35

60
Disbursements (US$ millions)

Disbursements (US$ millions)

EMR
Other
DFID
GF

30
25
20
15
10
5

Other
AusAid
World Bank
GF

50
40
30
20
10
0

0
2000

2001

2002

2003

2004

2005

2006

2007

2000

2001

Source: Institute for Health Metrics and Evaluation database, with amendments to the disbursements of the United States President’s Malaria Initiative and the World Bank
AFR, African Region; RA, Region of the Americas; EMR, Eastern Mediterranean Region; EUR, European Region; SEAR, South-East Asia Region; WPR, Western Paciﬁc Region; JICA, Japan International Cooperation Agency;
USAID, United States Agency for International Development; DFID, Department for International Development (United Kingdom); GFATM, Global Fund to ﬁght AIDS, Tuberculosis and Malaria
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Figure 6.5 Disbursements from external agencies 2000–2007,
in relation to three measures of malaria burden

6.3.2 Disbursements by external agencies in relation to
epidemiological need

a) Funding per person at risk of malaria

Figure 6.5 shows external assistance in relation to three measures
of malaria burden: population at risk for malaria,6 estimated number
of cases of malaria and estimated number of deaths from malaria.
Such an analysis of funding in relation to need does not take into
account domestic sources of funds, the overall level of development
of malaria programmes in countries, purchasing power, the types of
interventions needed in different epidemiological settings or their
cost. Nevertheless, it can give some insight into the extent to which
FYUFSOBMBTTJTUBODFøPXTUPDPVOUSJFTXJUIIJHIEJTFBTFCVSEFOT
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For many countries, the population at risk is the most useful
measure, as it defines the number of people to be protected by
vector control programmes, such as with ITNs or IRS. When implemented, vector control programmes are expected to account for
the majority of a malaria programme’s spending and hence can
provide a guide to the levels of resource needs (1). In countries with
low disease burdens, where much of the population is classified as
at low risk, however, the primary methods of control may be case
detection and treatment, surveillance and epidemic prevention. In
these countries, the number of malaria cases may be a better guide
to resource need.
Populations at risk for malaria in the European Region received
the most assistance, at US$ 5.18 per person, followed by the African
Region, at US$ 2.76. The lower levels of assistance to other regions
are partly due to the large numbers of people living in areas of relatively low risk (fewer than one case per 1000 per year). Figure 6.5
also shows disbursements in relation to the estimated numbers of
cases and deaths due to malaria and suggests that larger amounts
are received by malaria-endemic countries in the European, Western
Pacific and the Americas regions. The African Region receives less
external assistance in relation to the estimated numbers of cases or
deaths due to malaria.
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The number of countries receiving external assistance for malaria
increased from 29 in 2000 to 76 in 2007 (out of a total of 108 malariaendemic countries in 2007), the largest increase being in Africa (see
Fig. 6.6). Only two malaria endemic sub-Saharan countries, Botswana
and Chad, did not receive external assistance.
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6.3.3 Disbursements by country
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The number of agencies funding malaria control also increased
between 2000 and 2007, from 14 to 22, with the largest increase in
the African Region (from 12 to 19 agencies). In 2007, 15 countries in
the Region received funds from a single external agency;7 seven
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Source: Institute for Health Metrics and Evaluation database with amendments to the disbursements of the
United States President’s Malaria Initiative and the World Bank
AFR: African Region; AMR: Region of the Americas; EMR: Eastern Mediterranean Region; EUR: European
Region; SEAR: South-East Asia Region; WPR: Western Paciﬁc Region
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6 Populations at low risk for malaria (living in areas with fewer than one
case reported per 1000 per year) are given half the weight of populations
at high risk (those living in areas with one or more case reported per 1000
per year). This procedure was followed in order that countries with only
populations at low risk for malaria could be included in the analysis and
also to take into account the greater need for malaria programmes and
funds in countries with larger proportions of their population at high
risk for malaria. The weighting is quite arbitrary, but similar results are
obtained if populations at low risk are weighted as 0 or 1.
7 In 13 countries, the Global Fund was the sole external source of funds, the
exceptions being the Congo (from Spain) and Liberia (from the United
States).
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Table 6.2 External assistance disbursed to malaria-endemic countries, 2000–2007 (US$ millions)
AFR

Total

% in region

Kenya

182

11%

AMR

Total

Haiti

10

% in region
16%

EUR

Total

Tajikistan

3.2

% in region
37%

UR Tanzania

155

10%

Guatemala

9

16%

Uzbekistan

2.0

23%

Ethiopia

151

9%

Honduras

8

13%

Georgia

1.7

20%

Uganda

123

8%

Peru

8

13%

Kyrgyzstan

1.7

20%

Mozambique

95

6%

Bolivia (Pluri. State of)

7

12%

Azerbaijan

–

0%

Zambia

88

6%

Nicaragua

5

8%

Turkey

–

0%

TOTAL

8.6

100%

% in region

Rwanda

79

5%

Colombia

4

7%

Nigeria

79

5%

Suriname

4

6%

Angola

68

4%

Ecuador

2

3%

Malawi

63

4%

Venezuela (Bol. Rep. of)

2

3%

Madagascar

63

4%

Guyana

1

2%

DR Congo

62

4%

Brazil

0

0%

Senegal

56

3%

Argentina

–

0%

SEAR

Total

Ghana

51

3%

Belize

–

0%

India

108

63%

Niger

28

2%

Costa Rica

–

0%

Indonesia

19

11%

Benin

28

2%

Dominican Republic

–

0%

Myanmar

11

6%

Burundi

23

1%

El Salvador

–

0%

Bangladesh

8

5%

Cameroon

22

1%

French Guiana

–

0%

Timor-Leste

7

4%

Eritrea

20

1%

Mexico

–

0%

Nepal

7

4%

Mali

20

1%

Panama

–

0%

Sri Lanka

6

4%

Liberia

19

1%

Paraguay

–

0%

Thailand

5

3%

Zimbabwe

17

1%

TOTAL

59

100%

Bhutan

1

1%

Gambia

15

1%

Dem. People’s Rep. Korea

–

0%

Burkina Faso

14

1%

TOTAL

172

100%

Togo

13

1%

Gabon

12

1%

Namibia

11

1%

Central African Republic

11

1%

8

1%

WPR

Total

% in region

Sierra Leone

EMR

Total

% in region

Guinea

8

0%

Sudan

44

50%

Philippines

37

24%

Equatorial Guinea

5

0%

Somalia

21

24%

Lao People’s Dem. Rep.

35

22%

Côte d’Ivoire

4

0%

Yemen

8

9%

China

27

18%

South Africa

3

0%

Afghanistan

7

8%

Viet Nam

18

11%

Mauritania

3

0%

Pakistan

6

7%

Cambodia

18

11%

Sao Tome and Principe

3

0%

Djibouti

2

2%

Papua New Guinea

12

8%

Guinea-Bissau

2

0%

Islamic Republic of Iran

–

0%

Solomon Islands

6

4%

Comoros

2

0%

Iraq

–

0%

Vanuatu

3

2%

Swaziland

1

0%

Saudi Arabia

–

0%

Malaysia

–

0%

Congo

0

0%

TOTAL

88

100%

Rep. of Korea

–

0%

Cape Verde

0

0%

155

100%

Botswana

–

0%

Chad

–

0%

1 606

100%

TOTAL

TOTAL

Source: Institute for Health Metrics and Evaluation database with amendments to disbursements from the United States President’s Malaria Initiative and the World Bank
0% indicates that the country received less than US$ 0.5 million, while a dash indicates that the country received no external assistance.
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Figure 6.6 Numbers of countries receiving external assistance for
malaria control

countries from five or more external agencies (United Republic of
Tanzania, 11; Kenya, 7; Mozambique, 6; Zambia, 6; Angola, 5; Nigeria,
BOE6HBOEB  5FODPVOUSJFTBDDPVOUFEGPSPGEJTCVSTFNFOUT
between 2000 and 2007 (Table 6.2); all except India were in the
African Region. The latest commitments for malaria in round 8 of the
Global Fund and from the United States President’s Malaria Initiative
are likely to change this pattern.
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Source: Institute for Health Metrics and Evaluation database with amendments to the
disbursements of the United States President’s Malaria Initiative and the World Bank
AFR, African Region; AMR, Region of the Americas; EMR, Eastern Mediterranean
Region; EUR, European Region; SEAR, South-East Asia Region; WPR, Western Paciﬁc
Region

Figure 6.7 shows malaria disbursements by external agencies
per person at risk for malaria in relation to the size of the population at risk. It suggests that smaller countries (such as Sao Tome and
Principe, Suriname and Vanuatu) receive more funds per capita than
larger countries (such as China, India and Pakistan). Some countries
receive more external assistance than others with equivalent populations at risk (e.g. Gambia, Kenya and Malawi). Other countries, such
as Cape Verde, Congo and Brazil, are outliers from the overall trend
and appear to have lower levels of external funding even after their
size is taken into account. The pattern of funding whereby smaller
countries receive higher per capita amounts may be appropriate if
malaria programmes for smaller populations have proportionally
higher fixed costs; however, programmes in smaller countries may
also have lower costs for distribution of commodities such as ITNs,
ACTs and diagnostics. An obstacle to increasing funding in larger
countries is affordability; if all countries had received US$ 5 per capita
BTSFDFJWFECZUIFUPQPGDPVOUSJFT EVSJOHUIFQFSJPEBOBMZTFE 

Figure 6.7 Relation between funds disbursed per person at risk for malaria and number of people at risk
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Figure 6.8 Uses of funds from different sources
a) GFATM

the amount required for malaria programmes would be more than
US$ 2 billion per year, or three times current disbursements to
endemic countries.
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Very large countries such as China and India appear to be particularly disadvantaged with respect to receipt of external assistance
for malaria control, as noted previously by Snow et al. (5). Part of the
reason for the apparently low levels of disbursements in very large
countries might be that the populations at risk are estimated less
precisely and may be overestimated. Populations at risk in large
countries are defined within comparatively large administrative units
(the median population size of a district in India is 1.5 million), in which
the entire population may be classified as being at high risk, even if
malaria is confined to a limited area. In smaller countries, where the
administrative units are smaller (the median population of a district
in Suriname is 22 000), areas with malaria transmission can be delineated more precisely. Therefore, while the observation that large
countries receive less external financing is a concern, the imprecision
in defining populations at risk in such countries should be taken into
account, as should other factors that determine the need for external
financing, such as the availability of domestic funds.

b) Government
ITNs

6.3.4 Expenditures by programme
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Funds from different agencies are used in different ways. Figure
6.8 gives a breakdown of government expenditure in 28 countries
for which there were reports of how government financing for
malaria was used in 2008. Each country is weighted equally. The
breakdown of expenditures for any one country depends on factors
that include the epidemiological situation, the level of external
financing, the level of support from subnational administrative
bodies and the level of health system development. The graph
conceals wide variation among countries (e.g. countries in the SouthEast Asia Region appear to devote more resources to antimalarial
medicines) but illustrates how government financing frequently
covers the fixed costs of operating malaria programmes, including
human resources and programme management (such as information systems, planning workshops and supervision). Figure 6.8 also
shows that funds supplied by the Global Fund and the United States
President’s Malaria Initiative are often used to finance variable costs,
such as the provision of commodities and their distribution.
The ratio of expenditures for vector control programmes to case
management programmes is 1.11 for government financing, 1.34 for
the Global Fund and 1.99 for the United States President’s Malaria
Initiative. The differences in ratios between funding sources may be
due partly to differences in country representation, as the President’s
Malaria Initiative is limited to Africa. The projected ratio of funds
required for vector control to case management in the Global Malaria
Action Plan was 3.8 in 2009 and 2.9 in 2010, suggesting that more
spending on vector control programmes is required.

Sources: GFATM (Global Fund to ﬁght AIDS, Tuberculosis and Malaria): Enhanced ﬁnancial reporting system; Government, annual reports from malaria-endemic countries to WHO; PMI (United States President’s
Malaria Initiative): Third annual report, 2009 (6)
ITN, insecticide-treated net; IEC, information, education and communication
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6.4

6.4.2 Disbursements and malaria disease trends

Relations between external financing,
programme implementation and disease
trends

Figure 6.10 shows the relation between disbursements by
external agencies per capita between 2000 and 2007 and evidence
for a decrease in the burden of malaria, as highlighted in Chapter 4
PGUIJT3FQPSU"QQSPYJNBUFMZPGDPVOUSJFTSFDFJWJOHNPSFUIBO
US$ 7 per person at risk reported a reduction in the number of cases
PGNBMBSJBTJODF XIFSFBTPOMZPGDPVOUSJFTSFDFJWJOH64
7 or less reported reductions. Although few (10) countries received

6.4.1 Disbursements and programme implementation
Figure 6.9 shows the numbers of nets procured between 2004
and 2008 per person at risk for malaria versus the amount of external
assistance disbursed per head in the African Region between 2003
and 2007. It suggests that some countries that receive higher levels of
external assistance per capita (Djibouti, Sao Tome and Principe) have
been able to procure more nets per head of population than countries
with lower funding ratios (Côte d’Ivoire, Nigeria). It also suggests that
some countries have procured more nets per head of population than
would be expected given the level of external assistance provided
(Congo, Mali), possibly because of use of domestic resources, cost
savings (e.g. using volunteers in mass campaigns) or gaps in the data.
Other countries appear to have procured fewer nets than expected
(Comoros, Swaziland, United Republic of Tanzania), perhaps because
external assistance was targeted to other programmes, such as IRS
or diagnosis and treatment, less efficient use of funds or gaps in the
data on net procurement.

Figure 6.10 Relation between external assistance disbursed in
2000–2007 per person at risk for malaria and decrease
in malaria cases, 2000–2008
% of countries reporting reduction
in malaria incidence

100%

As information on net procurement and deliveries outside Africa
is less complete, a similar analysis could not be undertaken. It would
be informative to examine procurements of other commodities, such
as RDTs and ACTs, but complete databases are not available.

Reduction in cases < 50%
Reduction in cases > 50%
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Sources: Disbursements: Institute for Health Metrics and Evaluation database with
amendments to disbursements by the United States President’s Malaria Initiative and
the World Bank; trends in cases: reports from malaria-endemic countries to WHO

Figure 6.9 Relation between disbursements by external agencies for malaria control and nets procured by endemic countries
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World Bank; nets procured: records of the Alliance for Malaria Prevention, updated March 2009
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such a high level of assistance, the observation suggests that high
levels of external assistance per person at risk for malaria are associated with decreases in the incidence of malaria.
While success in reducing the incidence of malaria is seen in some
countries with high levels of external assistance (Eritrea, Georgia,
Sa0 Tome and Principe, Suriname, Solomon Islands and Vanuatu),
evidence is lacking for others (e.g. Djibouti, Equatorial Guinea8 and
Gabon), perhaps because control programmes are implemented less
than optimally or because of other factors that reduce the impact of
malaria control, such as unfavourable climate conditions. It may also
be due to deficient surveillance systems that are unable to detect
change because of inconsistent reporting or reliance on suspected
rather than confirmed cases.
Some countries with less external assistance per capita have
reported success in reducing the number of cases of malaria.
These tend to be richer countries with better developed malaria
programmes, which probably receive more domestic resources per
head. Alternatively, some investments in health systems strengthening that affect malaria may not have been captured in this analysis.
While high levels of funding may be responsible for decreases in
malaria incidence, funding agencies may tend to place funds in
countries where success is more likely or has already been demonstrated.

While the increases in funds have been substantial, the current
level of financing does not yet meet the estimated requirements for
successful control of malaria and for reaching the MDG of more than
US$ 5 billion per year.
The limited funds for malaria control appear to be disproportionately focused on smaller countries with lower disease burdens. There
is evidence that high levels of external assistance are associated with
decreases in malaria incidence, but positive trends are seen primarily
in countries with low disease burdens, where success is more easily
achieved.
Countries that substantially reduce the burden of malaria cases
can face difficulties in justifying continued investment in malaria
control. Continued or increased support is, however, critical to
protect current achievements and move towards elimination.
Financing of malaria programmes is also placed at risk by the global
financial crisis. A prolonged recession could force shelving of elimination plans in many countries and jeopardize the fragile progress
made in malaria control.

Conclusions
The funds committed to malaria control from international sources
have increased substantially, from around US$ 0.3 billion in 2003 to
US$ 1.7 billion in 2009. The massive increase is due primarily to the
emergence of the Global Fund and greater commitments to malaria
control by the United States President’s Malaria Initiative, UNITAID,
the World Bank and a range of bilateral agencies.
Disbursements to malaria-endemic countries are less than the
amounts committed; about US$ 0.65 billion were disbursed to malaria-endemic countries in 2007, the latest year for which comprehensive data are available. Approximately 80% of funds disbursed were
targeted to the WHO African Region, which accounts for about 30%
of the population at risk and 90% of global cases and deaths. The
South-East Asia Region received the least money per person at risk
for malaria and saw the smallest increase in disbursements from
external financing between 2000 and 2007.
Contributions from national governments are more difficult to
establish. Domestic financing for malaria has increased in many
countries in all regions, although there may have been decreases
between 2007 and 2008 in two regions, and there was a steady
decrease in the South-East Asia Region between 2005 and 2008.
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