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Executive Summary

This report was commissioned by the Roll Back Malaria (RBM) Partnership and
supported by the US President’s Malaria Initiative (PMI) on behalf of the Ministry
of Health and Social Welfare of Mainland Tanzania. The evaluation is limited to
Mainland Tanzania and focuses on the 1999 to 2010 period, during which
malaria control interventions were rapidly scaled up. The interventions were
mainly: insecticide treated nets (ITN), prompt and effective malaria case-
management with artemisinin combination therapies (ACTs), intermittent
preventive treatment in pregnancy (IPTp) and, in selected areas, indoor residual
spraying (IRS).

The evaluation is based on a “before-and-after assessment”, which uses a
plausibility evaluation design that measures changes in malaria intervention
coverage, malaria-related morbidity and all-cause mortality and accounts for
other contextual determinants of child survival. All-cause mortality in children
under-five years of age (under-fives) is used as a measure of mortality, as
malaria-specific mortality cannot be reliably measured in most parts of sub-
Saharan Africa.

The evaluation indicators are primarily the population-based indicators
recommended by RBM, which include the following three primary impact
measures: (1) all-cause mortality in children under five years of age, (2) malaria
parasitemia and (3) severe anemia (Hb <8g/dL) prevalence in children 6 - 59
months.

Data cited in the report stems mainly from four large population-based
household surveys, representative of Mainland Tanzania, conducted by the
Tanzania National Bureau of Statistics and ICF International (MEASURE DHS),
during 1999, 2004/5, 2007/8 and 2010. These data are supplemented, where
relevant, by programmatic data, small-area studies and other survey data. Data
sources are clearly cited throughout the report.

During the evaluation period, Mainland Tanzania witnessed dramatic changes in
the coverage of malaria control interventions, including: the adoption of new
first-line treatments, increased access to ITNs, and introduction of IPTp.
Additional interventions were undertaken at a sub-national level.

Household ITN ownership increased from about zero to 63% during the
evaluation period. ITN use by under-fives and pregnant women reached 64%
and 56%, respectively, in 2010. Although malaria treatment seeking showed
little change from 1999 levels, Mainland Tanzania did change from a failing drug
(chloroquine) to much more effective therapies (sulfadoxine-pyrimethamine in
2001 and ACTs in 2006). In 2010, 27% of children under-five years of age with a
fever were treated with an artemisinin-based combination therapy (ACT) the
same day, or the day following, fever onset. Since its introduction in 2001,
coverage with two doses of IPTp changed very little from 20% in 2004 to 25% in
2010. The impact of IRS was more limited, as spraying focused on only two
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districts in the highly endemic Lake Zone; however, IRS reached over 90% of
targeted households in those two districts.

Parasitemia prevalence is a useful malaria morbidity indicator, as it is malaria-
specific and can provide a rough measure of transmission. No nationally
representative trend data are available for malaria parasitemia in under-fives
because this was measured only once (2007 /8) during the evaluation period.
However, sentinel surveys by the National Malaria Control Program (NMCP)
found that malaria parasitemia in children under-five declined slightly from 19%
in 2006 to 16% in 2008. In addition, in the six districts of Lindi and Mtwara
Regions, all-age malaria parasite prevalence halved (from 50% to 26%) and
prevalence in infants aged 2-11 months fell by two-thirds (from 57% to 19%)
between 2004 and 2007. Repeated cross-sectional random surveys in the well-
documented Ifakara Demographic Surveillance System (DSS) area also showed a
decline in (all-age) malaria parasitemia from between 18% and 25% (2001-
2004) to 5% in 2009 and 4% in 2010.

Severe anemia prevalence, which is strongly associated with Plasmodium
falciparum infection in children under five years of age, is a good measure of the
health impact of malaria control interventions. Among children under-five,
severe anemia declined from 11% in 2004/5 to 6% in 2010. The relative decline
was greater in rural (54%) than in urban areas (24%), as would be expected if
malaria was a major cause of anemia. The decline was also greatest in children 6
-23 months old, the age group most vulnerable to severe malarial syndromes
and mortality.

Under-five mortality (5q0) fell by 45%, from 148 deaths per 1000 live births in
1995-99, to 81 in 2006-10. This decline in mortality appears to have commenced
around 1999-2000. Significant reductions in child mortality occurred in all age
cohorts, but the reductions were greatest in the 1-11 month (postneonatal) age
group. The relative mortality decline in children aged 6-23 months was larger
(49%) than children in 24-59 months (34%). The largest mortality decline was
observed in children 1-5 months (66%). Mortality declines from 1999 to 2010
were also larger in regions with medium or high malaria risk than those with low
malaria risk. The timing of the change in these mortality trends broadly
corresponds with the period during which malaria interventions were being
scaled-up nationwide.

The evaluation used ancillary data from small studies to further verify that
findings were consistent. A case study from the Ifakara DSS area adds strong
evidence to the linkage between intervention scale-up, and consequent
reductions in malaria morbidity and all-cause mortality. A case study from
Mtwara and Lindi Regions describes a steep reduction in malaria parasitemia in
children under two years of age associated with ITN scale-up. A case study from
Kagera Region documents a sharp reduction in malaria cases in local hospitals
following the implementation of successive rounds of IRS.

To determine whether alternate explanations for the observed changes in
mortality during the evaluation period might exist, we undertook a systematic
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review of contextual determinants of child survival. Among the social and
economic determinants of child survival, increases were seen in per-capita gross
domestic product and women’s education, which could have been significant
contributors to the mortality decline in children under-five from 1999 to 2010.
Review of data from 23 meteorological stations suggests rainfall patterns
suitable for malaria transmission persisted throughout the evaluation period,
and it is unlikely that any variations in rainfall could have significantly altered
malaria transmission during this period. Proximate determinants of child
survival were also examined including health services, maternal health
interventions and child health interventions. Two important proximate
determinants of child survival notably increased during the evaluation period:
Haemophilus influenza (b) (Hib) vaccination and vitamin A supplementation.
While both interventions have been shown to reduce child mortality and may
have contributed somewhat to the declines seen in Mainland Tanzania, the
introduction of Hib very late in this period (2009) and changes in coverage of
vitamin A are unlikely to entirely explain the mortality declines seen between
1999 and 2010.

We also estimated the potential combined effect of changes in coverage of
essential health interventions on mortality risk using the Lives Saved Tool (LiST)
model. Over the period 1999 to 2010, scale-up of ITN ownership is estimated to
have prevented approximately 61,300 (range: 32,100-95,100) deaths in children
1-59 months old and ITN use by pregnant women was estimated to have
prevented an additional 1300 (range: 600-2100) deaths of children under-five
(including neonatal deaths due to low birth weight). These deaths averted
represent 15% of the overall reduction in under-five mortality that occurred
between 1999 and 2010. It should be noted, however, that the model results
under-estimate the impact of malaria control interventions because they omit
the gains associated with improved treatment efficacy and the impact of reduced
malaria burden on “indirect” malaria mortality (deaths in which malaria was a
contributing cause and the death was categorized as a non-malaria death).

According to the LiST model, other (non-malaria) interventions that made a
significant (>5% of all deaths averted from 1999 to 2010) contribution to
mortality decline over this period include increases in breastfeeding,
immunization (DPT3 and Hib), vitamin A supplementation and improved excreta
disposal. Of these, only vitamin A supplementation has an impact magnitude
(deaths averted) comparable to that of malaria interventions.

In summary, the 45% decline in under-five mortality and the 50% decline in
severe anemia prevalence in children 6-59 months in Mainland Tanzania from
1999 to 2010 was observed following a 36-fold increase in ITN use among
children under-five. Larger declines in under-five mortality and severe anemia
were observed in rural areas, where the risk of malaria is higher compared to
urban areas. The decline in mortality and severe anemia was also larger in
children 6-23 months, who are at a greater risk of severe malaria syndromes and
mortality, as compared to children 24-59 months. During the evaluation period,
climatic conditions favorable for malaria transmission persisted, and no
additional sustained significant increases in other child survival interventions
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were observed. Based on these findings, we believe that there is strong evidence
that the dramatic reductions in under-five mortality in Mainland Tanzania
during the period 1999 to 2010 were at least in part due to reductions in malaria

mortality that resulted from the major scale up of malaria prevention and
control interventions.
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INTRODUCTION AND
BACKGROUND
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Introduction

Purpose and Scope

This report was commissioned by the Roll Back Malaria (RBM) Partnership and
supported by the U.S. President’s Malaria Initiative (PMI) on behalf of the
Ministry of Health and Social Welfare (MOHSW) of Mainland Tanzania and its
National Malaria Control Program (NMCP).

The main objective of the evaluation is to assess the impact of malaria control
interventions (regardless of the source of funding) on malaria morbidity and all-
cause mortality in children under-five years of age (under-fives), between 1999
and 2010 in Mainland Tanzania.

The evaluation comes at a timely juncture. In Mainland Tanzania, malaria control
intensified dramatically over the past decade, enabled by over $450 million in
malaria funding coupled with new interventions. As a result there has been a
growing demand from policy-makers, program managers, donors and
researchers to measure the extent to which malaria control interventions have
made an impact on the burden of malaria.

The evaluation also allows Mainland Tanzania to track progress toward its
national malaria targets and those agreed to in the Abuja Declaration to Roll
Back Malaria, Millenium Development Goals, and other international
agreements. The analysis in this report is restricted to Mainland Tanzania. A
separate evaluation is required for Zanzibar owing to contrasting epidemiology,
differing intervention mix and timing, and the fact that a Zanzibar-specific
evaluation requires a separate process for stewardship and consultation.

The evaluation focuses on the period of 1999 to 2010 because this is the period
over which most changes have taken place in malaria control interventions. Prior
to 2000, intermittent preventive treatment in pregnancy (IPTp) had yet to be
implemented, new drugs had not yet been introduced and the scale-up of
insecticide-treated nets had not yet begun on a national scale. Data from earlier
time periods are included where it helps to put recent changes into perspective.

The report does not aim to present a critique of program implementation or
effectiveness. However, it does include a detailed description of intervention
scale-up, sub-national variations in coverage, and factors affecting uptake. The
evaluation also considers what other factors may have contributed to mortality
decline over the period.

Study Design

The evaluation is based on a “before-and-after assessment”, which uses a
plausibility evaluation design that measures changes in malaria intervention
coverage, malaria-related morbidity, and all-cause mortality and accounts for
other contextual determinants of child survival. All-cause mortality in children
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under-five is used as a measure of mortality as malaria-specific mortality cannot
be reliably measured in most parts of sub-Saharan Africa.

The overall conceptual framework for the evaluation is a “plausibility
argument.”(1) Underlying the argument is the known biological plausibility of
causal association between malaria interventions, malaria-related morbidity and
all-cause mortality in children under five. Therefore, the major part of the
document seeks to describe in detail the changes in each of these parameters
(interventions, morbidity and mortality). The plausibility of an inference of
causal association is further bolstered if the magnitude of impact is consistent
with intervention efficacy; if the age-pattern of change is consistent with
malaria-mediated morbidity and mortality; if the timing of intervention scale-up
matches the trend change in impact, and if there is an ecological association
between malaria risk and the impact observed. Each of these analytical analyses
is employed in the evaluation where the data set permits.

The plausibility of causal association is also examined through a number of sub-
national case studies, where richer data sets permit:

e closer examination of the temporal association between relevant
indicators;

e statistical tests of association between interventions, morbidity and
mortality;

e description of changes in other malaria-related indices (such as malaria
transmission intensity), and

¢ information on potential confounders that could have contributed to
morbidity and mortality change.

At the national level, the report examines other factors that have the potential to
mediate changes in malaria-related morbidity and/or all-cause mortality. These
“potential confounders” include three broad groups of factors: contextual
(rainfall, socio-economic status and fertility-related risks); other morbidities
(diarrhea and acute respiratory infection) and other health interventions. The
Lives Save Tool (LiST) model is then used to quantify the expected contribution
of various health interventions (including, but not limited to malaria control) to
changes in mortality of children under-five years of age between 1999 and 2010.

Evaluation Indicators

The selection and definition of indicators used in this study for national-level
analysis was guided by the recommendations of RBM’s Monitoring & Evaluation
Reference Group (MERG), see Table 1. Of the eleven recommended indicators,
the “IRS + ITN indicator” (indicator 3) and “RDT indicator” (indicator 6) were
omitted because implementation of rapid diagnostic tests (RDTs) in Mainland
Tanzania commenced at the end of the period (2009) and neither RDTs nor
indoor residual spraying (IRS) had attained national scale.
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Table 1: Roll Back Malaria core population-based indicators used in this report

Indicator

Indicator Number and Description

Insecticide-treated nets (ITNs) and

1. Proportion of households with at least one ITN.

indoor residual spraying (IRS)

2. Proportion of children under 5 years old who slept
under an ITN the previous night.

Prompt and effective treatment
and use of diagnostics

4. Proportion of children under 5 years old with fever in
last 2 weeks who received any antimalarial treatment.

5. Proportion of children under 5 years old with fever in
last 2 weeks who received antimalarial treatment
according to national policy within 24 hours from onset of
fever.

Prevention and control of malaria
in pregnant women

7. Proportion of pregnant women who slept under an ITN
the previous night.

8. Proportion of women who received intermittent
preventive treatment for malaria during antenatal care
clinics visits during their last pregnancy.

Mortality

9. All-cause under-5 mortality rate (5q0).

Morbidity

10. Parasitemia: proportion of children aged 6-59 months
with a positive RDT or microscopy result.

11. Anemia prevalence: proportion of children aged 6-59
months with a hemoglobin measurement of <8 g/dL.

Source: Guidelines for Core Population-Based Indicators Working Paper

In addition to the RBM-MERG
morbidity indicators, this report
includes a description of trends
in fever, defined as the

proportion of children under five

years of age who had suffered
fever within a two week period
preceding the survey, as
reported by their mother or
caregiver. This indicator is
included because an association
between fever prevalence and
malaria control is biologically
plausible, national trend data is
available, and reliable national
facility-based measures of
“presumed malaria” are not
available in Mainland Tanzania.

In line with RBM-MERG
guidance, the principal measure
of impact employed in this
evaluation is all-cause mortality
in children under five years of
age. This measure is preferable

to malaria-attributable mortality

for a number of reasons,

HIV-bias in Mortality Measurement

Mortality estimates presented here have not been
adjusted for HIV. In high prevalence countries,
deaths of mothers due to AIDS will result in an
omission of birth histories that include children
with elevated mortality risk. The United Nations
Inter-agency Group for Child Mortality Estimation
has developed methods of HIV-adjustment of child
mortality estimates and recommends this
adjustment in countries where more than 5% of
adult women are infected with HIV. However,
other analyses of potential HIV bias by Rajaratnam
and colleagues* using Demographic Health Survey
data from 21 countries shows substantial variation
in effect on child mortality estimates in both
directions, even in countries where HIV prevalence
exceeds 20%.

Available Tanzania Mainland data indicate that HIV
prevalence among women attending antenatal care
clinics declined by 2.6 percentage points between
2001/2 and 2007/8, so the underlying bias has
changed only modestly. Finally, improvement in
coverage of antiretroviral therapy (ARV) and
prevention of mother to child transmission
(PMTCT) over the evaluation period should reduce
any favorable bias (exaggeration of mortality
decline) because birth histories of HIV positive
mothers are progressively more likely to be
included over time. In this evaluation report, the
mortality estimation methods do not take into
account potential selection bias arising from high
HIV prevalence, which could be considered a

limitation of the report.

*Rajaratnam et al. Lancet. 2010 Jun 5;375(9730):1988-2008. 18




including: the non-availability of national-level malaria-specific mortality;
concerns about the low sensitivity and specificity of the verbal autopsy method
for detecting malaria deaths;(2) and the fact that malaria is thought to make an
“indirect” contribution to under-five mortality that is equivalent to 50%-100% of
the mortality that can be directly attributed to malaria.(3)

The research group chose to use mortality estimates from Demographic and
Health Survey (DHS) instead of estimates from the Inter-Agency Group for
Mortality Estimation (IGME) because IGME estimates lag behind DHS direct
estimates of mortality and do not permit stratification needed to inform the
plausibility argument.

Data Sources

The data source for mortality in children under five years of age, malaria
intervention coverage indicators and many contextual factors, is the series of
DHS surveys conducted between 1999 and 2010. No new primary data were
collected for this evaluation. Additional data sources are referred to where
relevant - particularly where these shed light on variables that were not
measured in the DHS surveys. Supplementary data sources include: economic
reports from the Bank of Tanzania; the Tanzania [Mainland] National Household
Budget Survey (2000/1 and 2007); programmatic data from project and
research sites; entomological data from transmission and insecticide-resistance
monitoring sites; case-study data from Bagamoyo, Ifakara, Lindi/Mtwara and
Kagera, and rainfall data from the Tanzanian Meteorological Agency. Finally, the
study makes reference to numerous published studies on the relationship
between malaria interventions and their impact. Throughout the report, the
source of data is clearly cited and caveats on data quality, comparability and
assumptions are indicated. A more detailed description of the data sets, survey
methods, sample sizes and other statistical parameters can be found in the
annexes.

Report Structure

The main body of this report is divided into five sections. The first provides a
brief description of the country context and malaria situation, including the
evolution of malaria strategy and funding. The second section describes in detail
the scale up of malaria interventions: ITN, treatment, IPTp, and IRS. The third
section examines changes in morbidity, specifically malaria parasite prevalence,
anemia and fever. Section four describes changes in mortality in children under
five years of age. Section five presents the plausibility analysis, which includes
evidence from case studies where additional data on the intervention-morbidity-
mortality relationships are available; an assessment of “what else has changed”;
and a quantitative estimate of the contribution to mortality change of malaria
control and other health interventions. The report concludes with a discussion
on the evidence as well as implications for the future.
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Country Context
Background

Mainland Tanzania covers an area of nearly 1 million square kilometers, lying in
the tropics between 1°S - 12°S and 29°E - 40°E. The population, estimated at
41.9 million in 2010, is predominantly (75%) rural. Population distribution is
uneven, being most dense in the Northern Highlands, Southern Highlands,
regions adjacent to Lake Victoria and Dar es Salaam. Mainland Tanzania is
divided into 21 administrative regions (Figure 1) and 113 districts with 133
councils. There are approximately 10,300 villages. The definition of zones for the
purpose of DHS surveys (2004/5 onwards) is shown in Table 2.

Figure 1: Administrative map of Mainland Tanzania showing regions
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Table 2: Definition of zones in DHS Surveys from 2004/5

Zones Regions
Western Tabora, Kigoma, Shinyanga
Northern Arusha, Manyara, Tanga, Kilimanjaro
Central Singida, Dodoma, Morogoro
Southern Highlands Rukwa, Mbeya, Iringa
Lake Kagera, Mwanza, Mara,
Eastern Tanga, Morogoro, Dar es Salaam, Coast
(Pwani)
Southern Mtwara, Lindi, Ruvuma

Source: Tanzania National Website (http://www.tanzania.go.tz/)

High fertility and declining mortality has resulted in population growth of over
2% per year. In spite of rapid economic growth during the last decade, gross
national income per capita was $500 in 2009, ranking Tanzania 192 out of 213
countries. The economy depends heavily on agriculture, which accounts for
more than one-fourth of gross domestic product (GDP), provides 85% of exports,
and employs 80% of the work force. An estimated 34% of the population lives on
less than $1 per day and 36% is living below the poverty line. Adult literacy
stands at 69% (78% male, 62% female). Primary school enrollment has risen
rapidly since 2000 and reached 66% of girls and 72% of boys in 2009.

Health Services

Health services in Mainland Tanzania are organized on a pyramidal structure
comprising 5,400 dispensaries, 582 health centers, and 232 hospitals (including
18 regional hospitals and 8 national/referral hospitals) (see Table 3). More than
two-thirds of health facilities are owned and operated by the government. In
2007, 76% of households lived within six kilometers of a dispensary or health
center and 58% within 10 kilometers of a hospital.(4) Dispensaries provide basic
primary health care services, but some may have an inpatient bed for deliveries.
Health centers have larger in-patient capacity and may offer some specialized
services. Hospitals are the third level of care and are usually located in urban
centers and attend to more specialized medical needs.

Table 3: Health facilities by type and ownership, Mainland Tanzania, 2010

Government | Parastatal | Voluntary | Private | Total
Hospitals 96 7 98 31 232
Health Centers | 402 8 117 55 582
Dispensaries 3,711 166 668 855 5,400
Total 4,209 181 883 941 6,214

Source: Ministry of Health and Social Welfare, Health Statistics Abstract 2010 [draft]

After independence, many social and health indicators began a steady
improvement in the late 1960s. However, by the mid-1980s such advances came
to an end and from 1985 to 2000, many health indicators remained at the same
level or worsened. During this period of fiscal austerity and low aid flows,
growth of the health facility infrastructure was minimal and a freeze on
government hiring in 1994 resulted in a net decline in the health workforce.
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Public sector facilities continue to face a chronic shortage of personnel, with an
estimated 35% of designated positions actually filled.(5) In 2002, the last year
for which data are available, the physician and registered nurses per population
was 0.02 and 0.37 per 1,000 respectively.(6)

Economic growth, fiscal expansion and greater aid flows have permitted some
rehabilitation and expansion of the health infrastructure since 2000. Hiring of
new health workers resumed in 2003, although intake of new recruits is barely
sufficient to offset natural decline of the health workforce through retirement
and turnover. Chronic shortage and misdistribution of health personnel, coupled
with frequent interruption of drugs and medical supplies are often cited as the
chief operational challenges to effective health care delivery.(7)

Malaria in Mainland Tanzania

Over 93% of the Mainland Tanzania population lives in areas where malaria is
transmitted. The remaining 7% live in areas that are normally malaria-free,
predominantly at altitudes above 2000 meters with mean temperatures not
exceeding 20°C. Three malaria epidemiological strata exist in Mainland
Tanzania: 1) Unstable seasonal malaria; 2) stable malaria with seasonal
variations; and 3) perennial malaria. Unstable seasonal malaria occurs in about
20% of the country, largely in the arid central plateau. In the coastal fringe,
southern lowlands and regions bordering Lake Victoria malaria transmission is
stable with very high transmission intensities. Seasonal malaria peaks occur at
the end of the rainy season. The southern part of the country has a single main
rainy season (March-May) while northern and western Tanzania experiences
bimodal rainfall (November-January and March-May). The geographic
distribution of malaria endemicity, based on ecological suitability for vector
propagation, is presented in Figure 2.
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Figure 2: Distribution of malaria endemicity, Tanzania 2007
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Tanzania

£

e o'E E
o 250 500

I T Kilametars
right: Licansed 1o tha Malaria Aas Project (WA, www map.0iac.uk) under @ Creative Commons Water
Attribution 3.0 License (o icniatvecommons. o) -
Malaria free
Ciation: Hay. 5.1 af al (2009). A workd malara map: Flsmadum faiipam andemicly in 2007. PLaS
B3 21000048, - FIE < 01%
Hiake: The scaisbaris a guide snd accurats only sk e soualor, Projection: Plale camis.
Parasite rate
{in units of F"ﬂ“Ra " 0-100%)
N o 100

Source: © Malaria Atlas Project(8)

Plasmodium falciparum is the parasite responsible for 96% of malaria infections
in Mainland Tanzania, the other 4% being attributable to P. malariae, P. ovale
and, very rarely, P. vivax. Mosquitoes from the Anopheles gambiae complex and
the An.funestus group are the vectors responsible for nearly all malaria
transmission in Mainland Tanzania.

Malaria was the leading cause of death among children under five years of age in
Tanzania, causing around 24% of under-five mortality (approximately 51,000
deaths) in 2000.(9, 10) This figure excludes “indirect malaria mortality” via
chronic anemia or the exacerbation of other conditions. The magnitude of
indirect malaria mortality is unknown, but it is thought to be between 50% and
100% of “direct malaria mortality”.(3) If true, this would implicate malaria in at
least one-third of all deaths in children under-five years of age in Mainland
Tanzania prior to the scale-up of malaria control interventions.
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Around 40% of under-five outpatient consultations and inpatient admissions are
diagnosed with malaria. However, the condition is over-diagnosed due to
reliance on clinical assessment alone. Eleven clinical studies in Tanzania over the
past thirty years found that between 4% and 81% of (all age) fever cases were
malaria positive.(11) Total expenditure on malaria prevention and treatment in
Tanzania was estimated in 2000 to amount to $2.2 per capita, absorbing 39% of
total health expenditure and 1.1% of GDP.(12)

Malaria Strategy

The NMCP coordinates malaria control efforts in Mainland Tanzania. This unit,
within the MOHSW’s Department of Preventive Services, is responsible for
designing strategies, developing guidelines, mobilizing funding, facilitating
implementation and monitoring progress. Activities are coordinated under the
Malaria Medium-Term Strategic Plans (2002-7; 2008-13).

Evolution of national malaria policy shows clear parallels with the global context.
In the early part of the 20th century, malaria control was focused largely on
protecting the colonial population and their settlements through a mixture of
quinine treatment, environmental management and use of nets for personal
protection. During the late 1950s, large-scale vector control using DDT was
undertaken successfully in the Pare Mountains.(13) As eradication fell out of
favor, Mainland Tanzania relied primarily on case-management, until the growth
of chloroquine (CQ) resistance during the 1980s and 1990s worsened the
malaria situation.(14, 15)

Following the formation of RBM (1998) and the Abuja Declaration (2000), a
number of important developments took place in Mainland Tanzania. These
include changes in first-line therapy for malaria (2001, 2006), the introduction of
IPTp (2001), and a national ITN scale-up strategy (2002 onwards) using a mix of
social marketing, vouchers for pregnant women (2004 onwards) and infants
(2006 onwards), and free ITN distribution between 2009 - 2011. Indoor residual
spraying was conducted in seven districts in Kagera Region during 2009 and
2010, see Figure 3.

Figure 3: Milestones in Malaria Strategy in Mainland Tanzania
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Resources and Inputs

In common with other countries in the region, a sharp rise in funding for malaria
has been a driving force behind policy changes and has permitted a dramatic
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scale-up of key interventions. Figure 4 summarizes over $450 million in
(budgeted) financial support for public malaria interventions from major
sources, showing a 100-fold increase from 2000 to 2010. The steep increase in
malaria funding commenced with receipt of the first Global Fund to Fight AIDS,
Tuberculosis and Malaria (Global Fund) Grant in 2003. The pace of funding
increased following the advent of PMI support and further Global Fund grants. Of
the 2000-2010 total funding 55% came from the Global Fund, 32% from PMI, 6%
from the World Bank, 4% from other donors and 3% from the Government of
Tanzania. It should be noted that this estimate of Government contribution
excludes large indirect expenditures on malaria, such as the substantial portion
of front-line health-worker time spent on malaria-related tasks.

Figure 4: Trend in funding source for malaria control, Mainland Tanzania, 2000
2010
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Note: Budgets as reported by the Government of Tanzania and donor agencies.

Disaggregation of total budgeted expenditures ($450 million) over the period
2000-2010 by intervention reveals that the largest shares of funds were
dedicated to ITNs and case management, which collectively absorbed two-thirds
of the total resources available (Figure 5).
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Figure 5: Malaria budget 2000-2010 by intervention
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Note: ITN=Insecticide treated nets; IRS=Indoor residual spraying; CaseMgmt= Malaria case management;
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BCC=Behavior change communication.

Source: Budget reports 2000 - 2010.



INTERVENTION SCALE UP
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Insecticide Treated Nets (ITN)

This section describes the scale-up of ITNs since the 1990s, assesses trends in
ownership and use, describes equity of ITN use and analyses factors affecting
ITN use. Unless otherwise stated, all data cited comes from the series of DHS
surveys conducted in 1999, 2004/5, 2007 /8 and 2010.

Background

Although nets have been used to protect individuals from mosquito nuisance for
many decades, treatment of nets with synthetic insecticides only began in the
1970s. Dramatic results from the Gambia found that “sleeping under
impregnated nets was associated with an overall reduction in mortality of about
60% in children aged 1-4 years”,(16) highlighting the potential of ITNs as a
major tool for malaria control. Subsequent trials of ITNs in diverse transmission
settings have demonstrated that ITNs can reduce all-cause mortality in children
under-five by around 20%, lower the risk of clinical malaria illness by around
50%, reduce parasitemia by 13% and reduce the risk of high-density parasitemia
by 20-29%.(17) ITNs have also been shown to affect a number of other
malariometric indices, including reductions in severe anemia and splenomegaly.
A more limited body of evidence also suggests that ITNs improve
anthropometric outcomes in children.(18) In addition to the protection afforded
to individual users, ITNs suppress the vector population and reduce their ability
to transmit malaria. Thus the presence of ITNs in households and communities
offers protection even to individuals who are not using nets.(19-21)

In high transmission settings, the protective effect of ITNs is most marked in
children under the age of two years, during the vulnerable period when they
have yet to develop partial immunity to malaria. The other high-risk group for
whom ITNs provide substantial protection is pregnant women whose immunity
to malaria is compromised. Insecticide-treated net use by women during
pregnancy has been shown to reduce placental parasitemia, improve birth
weight and reduce fetal loss and stillbirth. The protective effect is even greater
during first/second pregnancies and for women with HIV infection.(22)

ITN Implementation

Early experience with ITNs in Tanzania began with the Muheza trial (Tanga
Region) in the late 1980s. During the 1990s, three large sub-national ITN
projects commenced (Bagamoyo, KINET, SMITN) covering areas ranging from
single districts to four regions.(23, 24) In 2004 the first national ITN strategy
began, with a focus on scaling-up the social marketing of ITNs and home-
treatment kits across all of Mainland Tanzania (see Figure 6).

In 2004, Mainland Tanzania began an ITN voucher scheme on the basis of the
model developed by the KINET project(25) and funded initially by Global Fund,
and later by additional partners (including PMI). The original voucher, aimed at
pregnant women, provided a discount of $2.50 on the purchase of an ITN from a
local retailer, with the client providing an average a top-up payment of $0.80
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(depending on the size of the net purchased). The Tanzania National Voucher
Scheme (TNVS) was launched in October 2004 and expanded in phases to reach
the whole country by May 2006. An additional voucher, targeted at infants and
distributed at the time of measles vaccination (nine months of age) was added to
the scheme in 2006. In 2009 the value of the voucher was increased and the
beneficiary top-up was capped at $0.30. At the same time the scheme switched to
providing long-lasting insecticidal nets (LLINs) rather than nets bundled with a
home-treatment insecticide kit.

To accelerate coverage and address the equity gap, the NMCP undertook an
“under-five catch-up campaign-U5CC” in 2009-10 that distributed LLINSs free of
charge to all children under five years of age. In total, 8.7 million LLINs were
distributed at a cost of $69 million. Concurrent with the free distribution of
LLINs, a behavior change campaign encouraged people to use their ITNs more
consistently and a “retreatment campaign” sought to treat all existing polyester
nets with longer-lasting insecticide. Actual retreat