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

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 popula-
tion. 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%. 

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 house-
holds 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 switch to a new health management information system during 
the third and fourth quarters of 2008 resulted in some incomplete-
ness of reporting for those quarters. Therefore, data for the �rst 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.

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%.

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%).

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% 

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)
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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

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, 

than the numbers recorded in 2001 and 2002 (Fig. 4.6). By 2008, 
the numbers of inpatient malaria cases and deaths were lower by 

as malaria. The number of inpatient deaths from all causes among 

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 conse-
quently 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 reduc-
tions in P. falciparum prevalence, malaria-related admissions, blood 
transfusions, crude mortality and malaria-attributed mortality after 
introduction of ACTs in 2003 (6).
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Table 4.2  Reported numbers of deaths due to malaria in southern African low-transmission countries

COUNTRY 2000 2001 2002 2003 2004 2005 2006 2007 2008

Botswana 29 23 18 19 11 40 6 12

Namibia 1728 1504 1106 1185 1325 571 181 171

Swaziland 62 46 30 25 17 27 14 5

South Africa 458 119 96 142 89 64 87

Zimbabwe 1844 1044 1809 1916 802 285

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 

to malaria between 2000 and 2008 (Fig. 4.7e), although the decrease 
in cases appears to have levelled off, the numbers of cases remaining 

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 

population at risk per year, while Botswana, Namibia and Zimbabwe 

and 2008, respectively. Namibia delivered 630 000 LLINs between 

risk (a ratio of one LLIN per two persons at risk); Swaziland reached 

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) 

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 increas-
ing, stable or decreasing, but preventive activities appeared to cover  

Source: Ministry of Health routine surveillance data
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d) Confirmed cases as a percentage of total estimated for 2008

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

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

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

c) Annual blood examination rate, 2000–2008

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

a) Population at risk, 2008

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

Figure 4.7  WHO African Region, low transmission countries 
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Figure 4.8  WHO Region of the Americas by IRS in 2006

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

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

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

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

c) Annual blood examination rate, 2000–2008

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

a) Population at risk, 2008

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

Argentina

0% 20% 40% 60% 80% 100%

Haiti
Bolivia (Pl. St.)

Guatemala
Honduras

Peru
Venezuela (B. Rep.)
Dominican Rep.

Costa Rica
Colombia

Nicaragua
Ecuador

Suriname
Panama
Guyana

Brazil
Mexico

Paraguay
Belize

El Salvador

0% 20% 40% 60% 80% 100%

Argentina
Costa Rica

Mexico
Paraguay
Panama

Guatemala
El Salvador

Honduras
Nicaragua

Bolivia (Pl. St.)
Peru

Brazil
Venezuela (B. Rep.)

Colombia
Ecuador

French Guiana
Suriname

Guyana

Haiti
Dominican Rep.

0% 10% 20% 30% 40% 50%

Argentina
Costa Rica
El Salvador
Guatemala

Honduras
Bolivia (Pl. St.)

Colombia
Paraguay

Venezuela (B. Rep.)
Ecuador

Dominican Rep.
Haiti

Panama
Peru

Nicaragua
Brazil

French Guiana
Guyana
Mexico

Suriname

0% 20% 40% 60% 80% 100%

Mexico
Argentina
Suriname

Brazil
Venezuela (Bol. Rep.)

Colombia
Costa Rica

Paraguay
Ecuador

Guatemala
Bolivia (Pl. St.)

Dominican Rep.
Honduras

Peru
El Salvador
Nicaragua

Guyana
Panama

French Guiana
Haiti High risk

Low risk

Malaria free

0

50

100

150

200

250

2000 2001 2002 2003 2004 2005 2006 2007 2008

Argentina

Bolivia (Pl. St.)

Ecuador

El Salvador

Guatemala

Guyana

Honduras

Mexico

Nicaragua

Suriname

Paraguay

0

100

200

300

400

500

600

2000 2001 2002 2003 2004 2005 2006 2007 2008

Brazil

Costa Rica

Colombia

Dominican Rep.

French Guiana

Haiti

Panama

Peru

Venezuela (Bol. Rep.)

0%

50%

100%

150%

200%

250%

300%

350%

400%
Argentina

Bolivia (Pl. St.)

Ecuador

El Salvador

Guatemala

Guyana

Mexico

Nicaragua

Suriname

2002 2003 2004 2005 2006 2007 2008
0%

50%

100%

150%

200%

2002 2003 2004 2005 2006 2007 2008

Brazil

Colombia

Costa Rica

Dominican Republic

Haiti



36 WORLD MALARIA REPORT 2009

 

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

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

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

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

c) Annual blood examination rate, 2000–2008

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

a) Population at risk, 2008

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

Figure 4.9 WHO South-East Asia Region
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Figure 4.10 WHO European Region
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d) Confirmed cases as a percentage of total estimated for 2008

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

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

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

c) Annual blood examination rate, 2000–2008

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

a) Population at risk, 2008

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

Figure 4.11 WHO Eastern Mediterranean Region
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d) Confirmed cases as a percentage of total estimated for 2008

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

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

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

c) Annual blood examination rate, 2000–2008

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

a) Population at risk, 2008

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

Figure 4.12 WHO Western Pacific Region
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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
2008, but the percentage of cases due to P. falciparum was almost 

Fig. 4.8b). The number of 
cases reported in the Region decreased from 1.14 million in 2000 to 

(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 

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 

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 

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
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
were seen in one country (India). There was evidence of widescale 
implementation of antimalarial interventions in two countries that 

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 

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 activi-
ties 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 transmis-
sion 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  

of cases rose from 12 in 2000 to 2744 in 2002, before falling to 18 in 
2008 (Fig. 4.10e,f
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 denomina-
tor 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 

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 trans-
mission (Afghanistan, Djibouti, Pakistan, Somalia, Sudan and Yemen), 
and three countries with low, geographically limited malaria trans-
mission 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 dispropor-
tionately affecting ethnic minorities and migrants. Malaria is also 
restricted to particular geographical locations in Malaysia, the Philip-
pines and the Republic of Korea. Most countries have both P. falci-
parum and P. vivax, but transmission is entirely due to P. vivax in the 
Republic of Korea and central areas of China (Fig. 4.12b). Approxi-
mately 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, 

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 imple-
mentation 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 preven-
tive 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 contrib-
uted to an initial decrease in southern African countries. Neverthe-
less, 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 indi-
vidual 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 geographi-
cal 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 hetero-
geneously, 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% 

were seen in five other countries, most of which showed longer-term 
decreases of > 50%. The European Region has been the most success-
ful, 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-devel-
oped 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 Medi-
terranean 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 interven-
tions precisely with the changes in disease incidence in the analyses 
undertaken here; that would require disaggregation of the informa-
tion on numbers of cases and control activities by month and subna-
tionally. Until more detailed analyses can be undertaken, the asso-
ciation 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 under-
estimate 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-to-
year 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 South-
East 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 commu-
nities, 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 

Decrease in cases > 50% Decrease in cases > 25% Limited evidence of decrease

African Region
Botswana Angola
Cape Verde Benin
Eritrea Burkina Faso
Namibia Burundi
Rwanda Cameroon
Sao Tome and Principe Central African Republic
South Africa Chad
Swaziland Comoros
Zambia 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 Brazil
Belize Colombia
Bolivia (Plurinational State of) Costa Rica 
Ecuador Dominican Republic
El Salvador French Guiana
Guatemala Haiti
Guyana Panama
Honduras Peru
Mexico Venezuela (Bolivarian Rep. of)
Nicaragua
Paraguay
Suriname

South-East Asia Region 
Bhutan India Bangladesh
DPRK Indonesia
Nepal Myanmar
Sri Lanka Timor-Leste
Thailand

European Region
Armenia Kyrgyzstan 
Azerbaijan
Georgia
Tajikistan
Turkey
Uzbekistan

Eastern Mediterranean Region
Afghanistan Islamic Rep. of Iran Pakistan*
Iraq Somalia
Saudi Arabia Sudan*

Yemen*

Western Pacific Region
Lao People’s Dem. Rep. Malaysia Cambodia
Rep. of Korea Solomon Islands China
Viet Nam Vanuatu Papua New Guinea

Phillipines*

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

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.

phasing implementation over a wide scale. Further work is needed 
to determine if current levels of investment and programme imple-
mentation 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.
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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 progres-
sion through the different phases from pre-elimination to certi-
fication 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. 

5.1 Background 

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 addi-
tional 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 

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 surveil-
lance. 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 explic-
itly in the targets of the Global Malaria Action Plan (3), as follows: 

will have achieved zero incidence of locally transmitted infection. 

move to elimination. 

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 

-
nation 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 (Azerbai-
jan, Georgia, Kyrgyzstan, Tajikistan, Turkey and Uzbekistan, all in the 
WHO European Region), had moved from the pre-elimination stage 

Fig. 5.1). The types of 
malaria programmes currently implemented worldwide are shown 
in Figure 5.2.

PRE-ELIMINATION ELIMINATION PREVENTION OF 

RE-INTRODUCTION

Certified malaria-free and/or no ongoing  

local transmission for over a decade

  Bahamas
Bahamas

Azerbaijan Jamaica
Georgia Morocco

Azerbaijan Kyrgyzstan Oman
Georgia Tajikistan Russian Federation
Kyrgyzstan Turkey Syria
Tajikistan Uzbekistan Armenia
Turkey Armenia Egypt
Uzbekistan Egypt Turkmenistan  

Turkmenistan Mauritius
Argentina Argentina   Mauritius
El Salvador El Salvador
Paraguay Paraguay
Iran (Islamic Rep. of) Algeria
Malaysia Iraq
Mexico Rep. of Korea
DPR Korea Saudi Arabia
Sri Lanka

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. 

Figure 5.1  Movement of countries between types of programme between 2008 and 2009
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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 re- 
establishment 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 epidemio-
logical situations within a relatively short time. Malaria transmis-
sion 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. 

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 encour-
aged 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) surveil-
lance 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.

Figure 5.2  Malaria-free countries and malaria-endemic countries in phases of control*, pre-elimination, elimination and prevention  
of reintroduction, end 2008

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

Prevention of 
reintroduction

Elimination

Pre-elimination

Control

*, China, Indonesia, 
Philippines, Solomon 
Islands, Sudan, Vanu-
atu and Yemen have 
localized malaria-free 
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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: 

-
gation, classification and supervised treatment;

-
sification, effective vector control in all foci of transmission, 
geographical mapping over time. 

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

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 require-
ments 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. 

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). 

Consolidation
period

Programme 
reorientation

Programme 
reorientation

Slide positive rate
< 5% in fever cases*  

< 1 case/1000
  population at risk*

3 years

0 locally
acquired cases 

Pre-elimination Elimination

WHO certification

Prevention of 
re-introduction

Control

Low, unstable transmission 

High, stable transmission 

Programme 
reorientation

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).

Figure 5.3  Programme phases from malaria control to elimination
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ITEM CONTROL PROGRAMME Pre-elimination programme Elimination programme Prevention of reintroduction programme

Main programme  
goal

Reduce morbidity and mortality Halt local transmission 
nationwide

Halt local transmission nationwide Prevent re-establishment of local 
transmission

Epidemiological  
objective

Reduce burden of malaria Reduce number of active foci 
to zero 

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 number of locally acquired 
cases to zero

Transmission  
objective

Reduce transmission intensity Reduce onward transmission 
from existing cases

Reduce onward transmission from 
existing cases

Reduce onward transmission from imported 
cases

Unit  
of intervention

Country- or area-wide Transmission foci Transmission foci, individual cases 
(locally acquired and imported)

Recent transmission foci (receptive areas), 
individual cases (imported cases only)

Indicative milestones 
for transition to next 
programme typea

SPR <5% in suspected malaria 
cases

< 1 case per 1000 population  
at risk per year

Zero locally acquired cases

Data sources for  
measuring progress 
towards reaching  
milestones

Proxy data: health facility data 

Confirmatory data: population-
based surveys

Proxy data: health facility data, 
notification reports 

Confirmatory data:  
population-based surveys

Notification reports, individual case 
investigations, genotyping

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.

Table 5.1  Profile by programme type

5.5  Progress towards malaria elimination 
The parasite species, programme phase, starting year of elimina-

tion 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.

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:

this situation: Armenia, Egypt, Morocco, Oman, the Syrian Arab 
Republic and Turkmenistan. 

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. 

The numbers of reported malaria cases in these countries over the 
past 10 years are shown in Figure 5.4. 
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INTERVENTION Control programme Pre-elimination programmea Elimination programme Prevention of reintroduction 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

Implementation of new drug policy
Routine QA/QC expert microscopy
Active case detection 
Monitoring antimalarial drug 
resistance

Case management of imported malaria
Awareness of drug resistance patterns 
abroad, to formulate prevention guidelines

Vector control and 
malaria prevention

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

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

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 

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

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 

Case investigation  
and classification
Foci investigation  
and classification
Routine genotyping
Malaria surveys
Immediate notification of cases
Meteorological monitoring

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

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 anti- 
malarial medicines
Availability of qualified staff 

Full cooperation of private sector
No OTC sale of antimalarial 
medicines
Free-of-charge diagnosis and 
treatment for all malaria cases

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

Programmatic 
issues

Programme management, 
coordination
Procurement,  
supply management
Resource mobilization
Regional initiative
Pharmacovigilance
Adherence to the “Three ones” 
principles
Integration with other health 
programmes for delivery of 
interventions, e.g. ITN/LLIN, IPTp
Domestic/external funding

Elimination programme 
development
Legislation 
Regional initiative
Mobilization of domestic funding
Establish malaria elimination 
committee
Reorientation of health facility  
staff

Implementation of elimination 
programme
Implementation of updated drug 
policy, vector control, active 
detection of cases
Malaria elimination committee: 
– manage malaria elimination  
 database
–  repository of information
– periodic review
– oversigh
Reorientation of health facility staff

 WHO certification process

Interventions 
throughout all 
programmes

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

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 preg-
nancy; 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)

Table 5.2  Interventions by programme type
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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 elim-
ination 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-

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): 

Tajikistan, Turkey and Uzbekistan) have moved from pre-elimina-
tion to elimination; their national strategies on malaria have been 
revised to reflect the new elimination challenges. 

-
menistan) 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. 

COUNTRY Current /most recent local 
Plasmodium species

Programme phase  
in 2009

Start of elimination 
programme phase*

Last local  
P.falciparum case

Last reported  
indigenous case

Argentina vivax pre-elimination ongoing
Dem. People's Rep. of Korea vivax pre-elimination ongoing
El Salvador both pre-elimination ongoing ongoing
Iran (Islamic Republic of) both pre-elimination 2004 ongoing ongoing
Malaysia both pre-elimination ongoing ongoing
Mexico both pre-elimination ongoing ongoing
Paraguay vivax pre-elimination ongoing
Sri Lanka both pre-elimination ongoing ongoing
Algeria vivax elimination ongoing
Azerbaijan vivax elimination 2007 before 1960s ongoing
Georgia vivax elimination 2007 before 1960s ongoing
Iraq vivax elimination 2005 1987 ongoing
Kyrgyzstan vivax elimination 2006 before 1960s ongoing
Republic of Korea vivax elimination ongoing
Saudi Arabia both elimination 2003 ongoing ongoing
Tajikistan both elimination 2005 (P.f.); 2008 (P.v.) ongoing ongoing
Turkey vivax elimination 2008 before 1960s ongoing
Uzbekistan vivax elimination 2008 before 1960s ongoing
Armenia vivax prev. of re-introduction 2006 before 1960s 2005
Bahamas falciparum prev. of re-introduction ongoing ongoing
Egypt vivax prev. of re-introduction 1997 1997 1997**
Jamaica falciparum prev. of re-introduction certified in 1966 ongoing ongoing
Morocco vivax prev. of re-introduction 1997 1974 2004
Oman both prev. of re-introduction 1991 2003 2003, then local 

transmission in 2007–2008 
Russian Federation vivax prev. of re-introduction 2005 before 1960s ongoing
Syrian Arab Republic vivax prev. of re-introduction 1999 1960s 2004
Turkmenistan vivax prev. of re-introduction 2005 before 1960s 2005
* Source: reference 4 
** Concern has been raised about the accuracy of the surveillance system

Table 5.3  Programme phases for pre-elimination, elimination and prevention of re-introduction 
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BOX 5.1

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.

Historical perspective of ”elimination countries”
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Figure 5.5  Confirmed malaria cases (local and imported) in elimination countries, 1982–2008 

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.

In 2008, three countries in the WHO Region of the Americas (El 
Salvador, Mexico and Paraguay) were considered to be implement-
ing elimination programmes. As of 2009, these countries had been 

that the elimination approach is not yet fully being implemented 
countrywide in all affected areas. This change in classification 

countries. 

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: 

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

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

The eight pre-elimination countries reported a total of 29 245 
confirmed malaria cases in the last year for which data are available, 

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 terri-
tories 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 chal-
lenging” (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 

were locally acquired. The programme incorporates many aspects 
of the elimination approach and is reorienting its national strategy 
towards elimination. 

BOX 5.2

Historical perspective of ”pre-elimination countries”

P. falciparum

P. vivax
P. vivax

(9)

P. vivax
(10)

(11)

Figure 5.8,

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

Table 5.4  Within country localized “malaria free” initiatives 
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Figure 5.7  Reported malaria cases in pre-elimination countries, 1982–2008 

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.

COUNTRY/TERRITORY DATE OF REGISTRATION

Venezuela, Bolivarian Rep. of (northern) June 1961

Grenada and Carriacou November 1962

Saint Lucia December 1962

Hungary March 1964

Spain September 1964

Bulgaria July 1965

China, Province of Taiwan November 1965

Trinidad and Tobago December 1965

Dominica April 1966

Jamaica November 1966

Cyprus October 1967

Poland October 1967

Romania October 1967

Italy November 1970

Netherlands November 1970

United States of America and its outlying areas  
of Puerto Rico and the Virgin Islands

November 1970

Cuba November 1973

Mauritius November 1973

Portugal November 1973

Yugoslavia November 1973

Reunion March 1979

Australia May 1981

Singapore November 1982

Brunei Darussalam August 1987

Table 5.5  Countries entered into the WHO Official register of areas 
where malaria eradication has been achieved, covering 
the period 1961–1987 

Sources: references 14–16

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 request-
ing 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: 

malaria species.

which then recommends certification, if appropriate. 

non-WHO experts on malaria elimination for critical review.

Weekly Epidemiological Record. 

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. 
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Chapter 6. 
Financing malaria control   

The three major sources of funds for malaria control pro -
grammes are national government spending, external assist-
ance from donors and household or private “out-of-pocket” 
expenditure. In the Global Malaria Action Plan (1), it is estimated 

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: commit-
ments, disbursements or expenditures (see Box 6.1 for definitions of 
these terms). 

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 Initia-
tive, UNITAID, World Bank1), and information supplied by malaria-
endemic countries, particularly to obtain host government contribu-
tions. 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 imple-
mentation 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-en-
demic 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 break-
downs 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 

BOX 6.1

Types of financial information

PLEDGE

COMMITMENT

DISBURSEMENT

EXPENDITURE
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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 expen-
ditures 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 expendi-
tures, 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 approxi-
mately 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 

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 

REQUIREMENT 2009 2010 2015 2020 2025

Prevention

Long-lasting insecticidal nets and insecticide-treated nets 2091 2091 1689 1807 1035
Indoor residual spraying 1632 1883 2026 2047 1531
Intermittent preventive treatment in pregnancy IPTp 6 8 9 9 10
Subtotal 3729 3982 3724 3863 2576

Case management

Rapid diagnostic tests RDTs 679 975 368 109 43
Artemisinin-based combination therapies ACTs 257 356 164 1087 41
Chloroquine and primaquine 5 5 2 1 –
Severe case management 27 23 16 9 4
Programme support 638 839 764 787 714
Total 5335 6180 5038 5856 3378

Table 6.1 Annual global resource requirements (US$ millions) for malaria control

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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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 commit-
ments 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 

of projected requirements.
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Figure 6.1  Funding commitments of the Global Fund, UNITAID,  
the US President’s Malaria Initiative and the World Bank, 
2003–2009 

PMI: US President’s Malaria Initiative; GF: Global Fund; 

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 

flow of funds throughout that period. Commitments of UNITAID were distributed 

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

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%.

Figure 6.2  Disbursements to malaria-endemic countries 2000–2007 

Figure 6.3  Trends in governmental expenditures for malaria, 
2004–2008 

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 diag-
nosing malaria in children under 5 years of age in Africa.

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.

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.
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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 

-
ments by external agencies (Fig. 6.4). The Global Fund accounted 

-

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.
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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; 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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6.3.2 Disbursements by external agencies in relation to 
epidemiological need

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 

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 imple-
mented, 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 rela-
tively 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.

6.3.3 Disbursements by country

The number of countries receiving external assistance for malaria 
increased from 29 in 2000 to 76 in 2007 (out of a total of 108 malaria-
endemic 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. 

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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Figure 6.5  Disbursements from external agencies 2000–2007,  
in relation to three measures of malaria burden   
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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

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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AFR Total % in region AMR Total % in region EUR Total % in region

Kenya  182 11%  Haiti  10 16%  Tajikistan  3.2 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%

Rwanda  79 5%  Colombia  4 7%  TOTAL   8.6    100%

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 % in region

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%

Sierra Leone  8 1% EMR Total % in region WPR 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%  TOTAL 155 100%

Botswana  –   0%

Chad  –   0%

TOTAL 1 606 100%

Table 6.2   External assistance disbursed to malaria-endemic countries, 2000–2007 (US$ millions) 

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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countries from five or more external agencies (United Republic of 
Tanzania, 11; Kenya, 7; Mozambique, 6; Zambia, 6; Angola, 5; Nigeria, 

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.

Figure 6.7 shows malaria disbursements by external agencies 
per person at risk for malaria in relation to the size of the popula-
tion 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 popu-
lations 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 
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Figure 6.7  Relation between funds disbursed per person at risk for malaria and number of people at risk  

Figure 6.6  Numbers of countries receiving external assistance for 
malaria control    
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the amount required for malaria programmes would be more than 
US$ 2 billion per year, or three times current disbursements to 
endemic countries. 

Very large countries such as China and India appear to be partic-
ularly 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 delin-
eated 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. 

6.3.4 Expenditures by programme

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 South-
East 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 informa-
tion 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.
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Figure 6.8  Uses of funds from different sources
 

a) GFATM

b) Government

c) PMI

Sources: GFATM (Global Fund to fight AIDS, Tuberculosis and Malaria): Enhanced financial reporting sys-
tem; 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 Relations between external financing,  
 programme implementation and disease  
 trends 

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. 

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.

1.00

0.001 0.01 0.1 1 10 100
0.01

0.10
Angola

Benin

Burkina Faso

Burundi

Central African Rep.

Cameroon

Comoros

Congo
Côte d'Ivoire

Djibouti

DR Congo

Equatorial Guinea

EritreaEthiopia

Gabon
Gambia

Ghana

Guinea

Guinea-Bissau

Kenya

Liberia
Madagascar

Malawi

Mali

Mauritania

Mozambique

Namibia

Niger

Nigeria

Rwanda

Senegal

Sierra Leone

Somalia

Sao Tome and Principe

Sudan

Swaziland

United Republic of Tanzania

Togo

Uganda

Zambia

Zimbabwe

External assistance per head 2004–2007 (US$)

Ne
ts

 p
ro

cu
re

d 
pe

r h
ea

d 
20

04
–2

00
8

Figure 6.9 Relation between disbursements by external agencies for malaria control and nets procured by endemic countries 

Figure 6.10 Relation between external assistance disbursed in 
2000–2007 per person at risk for malaria and decrease  
in malaria cases, 2000–2008
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Source: Disbursements: Institute for Health Metrics and Evaluation database with amendments to disbursements by the United States President’s Malaria Initiative and the 
World Bank; nets procured: records of the Alliance for Malaria Prevention, updated March 2009

6.4.2 Disbursements and malaria 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 

US$ 7 per person at risk reported a reduction in the number of cases 

7 or less reported reductions. Although few (10) countries received 

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
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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 associ-
ated 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 strengthen-
ing 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 demon-
strated.

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 malar-
ia-endemic countries in 2007, the latest year for which comprehen-
sive 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. 

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 disproportion-
ately 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 elimi-
nation plans in many countries and jeopardize the fragile progress 
made in malaria control.

8 Large reductions in mortality among children under 5 years were observed on Bioko Island after intensified vector control and improved access to treat-
ment, but such success has not yet been reported elsewhere in Equatorial Guinea.
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