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Preface

One of the most significant contributions of the MEASURE DHS program is the creation of an
internationally comparable body of data on the demographic and health characteristics of populations in
developing countries.

The DHS Comparative Reports series examines these data across countries in a comparative framework.
The DHS Analytical Studies series focuses on analysis of specific topics. The principal objectives of both
series are to provide information for policy formulation at the international level and to examine
individual country resultsin an international context.

While Comparative Reports are primarily descriptive, Analytical Sudies comprise in-depth, focused
studies on a variety of substantive topics. The studies are based on a variable number of data sets,
depending on the topic being examined. A range of methodologies is used in these studies, including
multivariate statistical techniques.

The topics covered in Analytical Sudies are selected by MEASURE DHS staff in conjunction with the
U.S. Agency for International Devel opment.

It is anticipated that the DHS Analytical Studies will enhance the understanding of analysts and
policymakers regarding significant issues in the fields of international population and health.

Sunita Kishor
Project Director






Executive Summary

This report examines the possible bias in nationa estimates of standard Roll Back Maaria (RBM)
indicators of insecticide-treated mosquito net (ITN) ownership and use. The analysis uses GPS data for 18
sub-Saharan African countries to correlate these measures with levels of malaria endemicity and
seasonality and to recalculate coverage estimates based on the population at risk. The report proposes an
approach to identifying populations at risk of malaria that countries could use to produce subnational
estimates that account for variationsin malaria endemicity or seasonality.

National-level estimates of ITN ownership may be biased downward if there are many areas with a very
low risk of malaria, where people would not need to own or use ITNs. Similarly, many surveys are
conducted outside of the high malaria transmission season, when people may not be using I TNs, athough
they may use them during the transmission season. For these reasons, estimates of I TN use can be biased
downward in countries with substantial variation in malaria endemicity or when part of the country is
surveyed before malaria season and the other part during malaria season.

The analysis uses data from the Demographic and Health Surveys (DHS) and Malaria Indicator Surveys
(M1S), as well as an Anemia and Malaria Prevalence Survey (AMP), conducted by MEASURE DHS.
Endemicity data from the Maaria Atlas Project (MAP) 2007 and 2010 raster layers, as well as the
Mapping Maaria Risk in Africa (MARA) suitability for transmission raster layer, were used to quantify
risk of malaria. Seasonality was calculated using the MARA first and last month of malaria season raster
layers.

Malaria endemicity varies across survey locations within countries and among the 18 countries studied;
however, endemicity is more pronounced in severa countries with heterogeneous transmission of malaria
(Kenya, Namibia, Rwanda, Tanzania, and Zimbabwe). In these countries, stratification of households by
endemicity zones shows that households in the high or intermediate endemicity zones are significantly
more likely to own at least one ITN compared with households in the no/low malaria zones or with all
households. The difference remains significant in logistic regressions that control for other factors.

The seasonal distribution of malaria varies across survey locations within countries and among the 18
countries in the analysis. Stratification of households by seasonality shows that in some countries people
living in areas surveyed during the malaria season or immediately before or after the malaria season (the
transition season) are significantly more likely to have slept under an ITN the night before the survey
compared with the national average. Seasonality remains significant in logistic regressions that control for
other factors.

The analysis demonstrates that malaria endemicity and seasonality are crucial factors to be taken into
account when examining ITN ownership and use. When considering ITN ownership, using a national
coverage estimate is not optimal in countries in which more than 15% of the population lives in zones
with no malaria transmission or low malaria transmission. Countries with this type of heterogeneity could
benefit from the approach used in this paper, which uses the GPS locations of the survey clustersto assign
endemicity. Seasonality has an influence on ITN use that is little understood and difficult to analyze,
especially in cross-sectional population-based surveys. This analysis suggests that accounting for malaria
endemicity and seasonality in ITN ownership and use is possible when geographic data on GPS locations
are available from population-based surveys.
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1  Background

The World Health Organization (WHO) has estimated that there were 655,000 deaths due to malaria
worldwide in 2010 (WHO 2012). The estimated cases of malaria worldwide in the same year were 216
million, with the majority of cases in sub-Saharan Africa. Mosquito nets have been an important and
successful public health intervention and have contributed to the reduction in the burden of malaria by
over 25% since 2000 (WHO 2012).

Accurate measures of mosguito net ownership and use are important for measuring progress toward
intervention coverage goals and eventually toward malaria eradication. The Roll Back Malaria (RBM)
outcome indicators for population coverage of insecticide-treated nets (ITNs), including ownership and
use of ITNs, are summarized in Table 1 (RBM 2009). These standard indicators of malaria prevention
interventions as measured in population-based surveys are restricted to the population at risk of getting
malaria. However, clear guidance on how to quantify this population at risk and how to apply it in
indicator reporting remains a challenge, especially for national household surveys.

These surveys usually estimate national and regional (usualy provincial) indicators, which may include
areas with low or no malaria transmission. Additionally, malaria prevention interventions are more likely
to operate in areas of higher risk (Noor et al. 2010). Population at risk has been interpreted by some to be
only young children or pregnant women, without reference to their risk of being infected with malaria
based on malaria parasite prevalence in their location. Another factor cited by RBM as influencing the
coverage estimates, especialy in the case of ITN use, isthe season of the year when the survey took place
and how the survey dates relate to the malaria transmission season(s) in that location.

Table 1. Roll back malaria outcome indicators for population coverage

Indicator description

Numerator

Denominator

Note

Proportion of
households with at least

Number of households
surveyed with at least

Total number of

Existing indicator

% one ITN one ITN households surveyed
7]
o
L
§ Proportion of
©} households with at least Nymber of households Total number of New |nd|catpr
with at least one ITN for currently being
one ITN for every two households surveyed :
every two people considered by RBM
people
Proportion of population | Number of individuals _Tot_al_ number of .
individuals who slept in S
who slept under an ITN | who slept under an ITN Existing indicator
X N X ; surveyed households
the previous night the previous night : .
the previous night
Proportion of children Number of children under Total number of children
w under 5 years old who
% under 5 years old who 5 years old who slept slept in surveyed Existing indicator
D slept under an ITN the under an ITN the

previous night

previous night

households the previous
night

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

Number of pregnant
women who slept under
an ITN the previous night

Total number of
pregnant women who
slept in surveyed
households the previous
night

Existing indicator




11 Population at Risk of Malaria

RBM states that coverage indicators for ITN ownership and use should be measured for the target
population, defined as individuals at risk for malaria. RBM further states that in most sub-Saharan
African countries, where malaria is endemic or epidemic prone throughout, reporting at a national level
with urban and rural stratification is sufficient. However, countries with heterogeneous transmission, such
as countries with deserts or high altitude areas, should collect information to classify survey locations
(enumeration areas) by malarial zones (RBM 2009). The RBM document does not outline the process for
this classification nor does it indicate the level of transmission that might qualify a location as at risk of
malaria.

One approach taken by WHO in the World Malaria Report 2010 was to measure the incidence of malaria
in the subnational administrative boundaries of a country (second or lower level) (WHO 2010). Those
administrative areas where incidence was more than one case of malaria per 1,000 population per year
were considered to be at high risk of malaria, while areas with less than one case of malaria per 1,000
population per year were considered to be at low risk. This measurement is based on routine reporting of
malaria cases and is highly dependent on the quality of the health management and information system
(HMI1S), which can vary between and within countries.

12 Geographic Distribution of Malaria Endemicity and Suitability

In the last 10 years the greater availability of accurate geographic data both for the location of population-
based surveys and for prevalence of malaria makes restricting comparisons only to administrative
boundaries no longer necessary. This is especialy true where there is a heterogeneous distribution of
malaria within the administrative units of a country, such as at district or regiona levels. One approach to
measuring heterogeneous transmission of malaria within a country is to measure the suitability of the
environment for malaria transmission or to measure malaria endemicity.

Starting in the late 1990s, malaria research groups have attempted to map the burden of malariain Africa
geographically using new geospatial analysis techniques. These maps made estimates based on
environmental factors as well as population data on malaria suitability of transmission and in some cases
actual incidence (Adjuik et al. 1998). In 2007, the Maaria Atlas Project (MAP) produced the first map to
estimate the prevalence of malaria parasites in most sub-Saharan countries (Hay et al. 2009).

13 Seasonality of Transmission

In many places malaria is considered to follow a seasonal transmission cycle, where transmission might
be low or nonexistent during the dry season and higher during and just after the rainy season(s). Other
areas with endemic malaria are considered to have the same fairly high risk of malaria transmission year
round, with little or no variation by season. Most Malaria Indicator Surveys (MIS) are conducted during
the peak malaria transmission season (toward the end of the rainy season and in the few weeks after the
rainy season), while the Demographic and Health Surveys (DHS) and other population-based surveys are
conducted at different times during the year. A recent study examining 64 DHS country surveys for
seasona bias, however, found that the surveys were only slightly more likely to be conducted in drier
months than wetter months of the year (Wright et al. 2012).

The timing of malaria seasons can be geographically modeled, but varying seasons year to year as well as
more than one season in a year make creating these models complex, especially over large geographic
areas. Many different approaches have been tried to estimate the malaria season but usually only at a
country level. The Mapping Maaria Risk in Africa (MARA) international research collaboration



produced three data layers in 2001 that estimated the first month, last month, and duration of the malaria
transmission season in Africa (MARA 2004).

14 Ownership of Insecticide-Treated Nets

Although the links between malaria endemicity and household mosquito net ownership have not been
fully explored, the relationship between other factors and mosquito net ownership are much better
understood. Ownership of an ITN in a country is highly influenced by the ITN distribution campaign in
that that country. Many countriesinitially focused on women for ITN distribution (free or voucher) during
antenatal care visits and/or on young children during routine vaccination campaigns. In some countries,
campaigns have focused on rural areas considered more likely to be malaria-prone, while some have
provided free or low-cost ITNs to poor households. In recent years it has become more common for
countries’ ITN distribution campaigns to be part of the universal coverage campaign, including all
households. Officially, RBM launched the universal campaign in April 2008 (Smith 2008). The timing,
roll-out, and implementation of these distribution campaigns is country specific and might vary widely
within a country. However, many countries have also maintained their customary distribution activities
targeting pregnant women and young children, while also implementing universal distribution campaigns.

Studies over the past 15 years have found that ownership of ITNs or any mosquito nets can be influenced
by several household-level factors, which may be linked to the type of distribution campaign in a country
and year the study took place. These include residence (urban-rural), wealth, and presence of a household
member who part of the target population of the country’s distribution campaign.

o Severd studies in sub-Saharan Africa have shown that urban households are more likely to own
mosquito nets than rural households (Kazembe et a. 2007; Oresanya et a. 2008).

e Studies of equity of mosquito net ownership have shown that wealthier households are more
likely to own mosquito nets than poorer households (Barat et a. 2004; Oresanya et al. 2008;
Wiseman et al. 2007). A recent study on the equity of ownership in Nigeria after a universal and
free distribution campaign, however, showed little variation by household wealth (Ye et al. 2012).

e Routine distribution campaigns in many countries have focused on children under age 5 and/or
pregnant women. Recent studies have shown that households with a member of these target
populations are more likely to own a mosquito net than households without a target population
member (Oresanya et al. 2008). Other studies have only looked at ITN ownership in households
with children under age 5 or pregnant women (Noor et al. 2007; Monasch et al. 2004).

These three household-level factors are interrelated. Wealthier households are more likely to be in urban
areas, while poorer households are more likely to contain children under age 5 or pregnant women,
because fertility is consistently higher in poorer than in wealthier households.

15 Use of I nsecticide-Treated Nets

Studies show severa individual and household level characteristics that influence mosquito net use.
Individual characteristics related to mosquito net use within households include age and gender. Children
under age 5 and women of reproductive age are the most likely groups to have slept under a mosquito net
the night before (Baume and Marin 2007; Khan et al. 2008; Noor et al. 2009). Household-level factors
influencing mosquito net use include number of nets in the household and size of household; as the ratio
of nets/household members increases, the use of mosquito nets increases (Khan et al. 2008; Eisele et al.
2009; Macintyre et al. 2006; Korenromp et al. 2003). Education level of a care-giver and knowledge of
the benefits of using a mosquito net or knowledge of how malariais transmitted increase the likelihood of



use of mosquito nets for children, athough not always after controlling for other factors (Eisele et a.
2009; Macintyre et a. 2006; Oresanya et a. 2008; Baume et al. 2009; Noor et al. 2006; Toé et a. 2009;
Macintyre et al. 2002; De La Cruz et a. 2006).

In household surveys that consider all individual household members use of mosguito nets, educational
level and community level behavior change campaigns (BCC) are difficult to quantify. Thus, most of the
studies looking at these issues have either focused on children under age 5 or at small areas where known
BCC activities have taken place. Studies have also shown that, as with ownership of mosquito nets, use of
mosquito nets, increases with wealth and urban residence (Khan et al. 2008; Monasch et al. 2004,
Oresanya et al. 2008; Noor et al. 2006; Noor et al. 2007; Steketee and Eisele 2009; Macintyre et al. 2002).
Also, as with ownership, the type of ITN distribution campaigns in a country may make ITN use more
equitable over time (Yeet al. 2012). Finally, in some countries sleeping arrangements and the difficulty in
hanging mosquito nets in households have been cited as reasons for non-use (Frey et al. 2006; Pulford et
al. 2011).

While other factors related to mosqguito net use have been studied in much more depth, the relationship
between seasonality and individual mosqguito net use remains unclear. A few studies have tried to examine
seasonal variations in mosquito net use, citing temperature and malaria vector annoyance as factors
influencing their use (Baume et a. 2009; Frey et a. 2006; Macintyre et al. 2002; Alaii et a. 2003).
Quadlitative studies have found that people are uncomfortable sleeping under nets in the hotter, dryer
months (Korenromp et al. 2003). A review study published in 2011 looking at 22 studies on mosguito net
use cites discomfort related to heat and low perceived mosguito presence as the two most common
reasons for non-use (Pulford et al. 2011).

16 Measuring Biasin Indicators of Ownership and Use of Insecticide-Treated Nets

National-level estimates of ITN ownership may be biased downward if there are many areas with a very
low risk of malaria, where people would not need to own ITNs. Similarly, many surveys are conducted
outside of the high malaria transmission season, when people may not be using ITNs, although they may
use them during the transmission season. For these reasons, estimates of I TN use can be biased downward
in countries with substantial variation in malaria endemicity or when a survey is conducted during
different seasons within the same country (e.g. part of the country is surveyed before malaria season and
the other part during malaria season).

This report attempts to quantify the effect of these biases by focusing primarily on two standard RBM
indicators. Three other indicators were analyzed as well but are not discussed in-depth in this document.
Detailed tables of all indicators are included in the appendix.

The analysis uses GPS data for survey clusters to correlate these measures with levels of malaria
endemicity and seasonality. We then recalculate coverage estimates based on the population at risk,
taking into account the endemicity in the area and timing of the survey.

This report also presents a possible approach to identifying populations at risk of malaria, an approach
that could be used by countries to produce non-national estimates accounting for endemicity or
seasonality variations.



2 Methodology

2.1 Data Sour ces
2.1.1 Household and I ndividual Data

This analysis used data from the Demographic and Health Surveys (DHS) and Malaria Indicator Surveys
(M1S), nationally representative population-based surveys collected through the USAID-funded
MEASURE DHS project. The study also used data from an Anemia and Malaria Prevalence Survey
(AMP) conducted by MEASURE DHS in Mali in 2010. In al, the surveys covered 18 countries in sub-
Saharan Africa. Criteria for inclusion in the analysis were that: the survey fieldwork was completed
between 2006 and 2011, the survey dataset was made publicly available by July 2012, geographic
locations of survey clusters were available, and the survey included mosquito net roster questions. Details
on the 18 surveys studied are listed in Table 2. All surveys were approved by ICF International’s
(formerly Macro International) Institutional Review Board (IRB).

Table 2. Information on surveys included in analysis

Total

% of household
Months households de facto
of with Total members
Field work field Total missing  households  with GPS

Country Type* Year dates work  clusters GPS with GPS information
Angola MIS 2011 1/2011-5/2011 4 238 3.4 7,753 35,431
DRC DHS 2007 2/2007-6/2007 4 300 2.3 8,679 42,337
Ghana DHS 2008 9/2008-11/2008 3 411 1.7 11,574 40,883
Kenya DHS 2008 11/2008-2/2009 4 398 0.3 9,033 35,772
Liberia MIS 2011 9/2011-1/2012 5 150 0.0 4,162 17,255
Madagascar DHS 2008 11/2008-8/2009 10 594 1.6 17,578 76,131
Malawi DHS 2010 6/2010-11/2010 6 849 25 24,210 105,251
Mali AMP 2010 8/2010-10/2010 3 109 2.4 1,578 8,749
Namibia DHS 2006 11/2006-3/2007 5 500 1.8 9,036 37,957
Nigeria MIS 2010 10/2010-12/2010 4 239 0.0 5,895 28,284
Rwanda DHS 2011 9/2010-3/2011 7 492 0.0 12,540 52,877
Senegal DHS 2011 10/2010-4/2011 7 391 15 7,780 67,087
Sierra Leone DHS 2008 4/2008-6/2008 3 353 0.8 7,224 38,348
Swaziland DHS 2006 7/2006-2/2007 8 275 1.8 4,756 20,520
Tanzania DHS 2010 12/2009-5/2010 6 475 3.5 9,282 42,557
Uganda MIS 2009 11/2010-12/2010 2 170 0.0 4,421 19,160
Zambia DHS 2007 4/2007-10/2007 7 319 0.0 7,164 31,332
Zimbabwe DHS 2010 9/2010-3/2011 7 406 3.2 9,442 37,475

* MIS=Malaria Indicator Survey, DHS=Demographic and Health Survey, AMP=Anemia and Malaria Prevalence
Survey



Key variables from DHSMIS/AMP datasets:

e Insecticide-treated nets (ITNs) are defined as either along-lasting insecticide-treated nets (LLIN)
or conventional mosquito nets that were treated with insecticide in the last 12 months or were
purchased pre-treated within the last 12 months.

o Defacto persons are al individuals who stayed in the household the night preceding the survey,
including usual residents and visitors.

e Urban and rural residence is defined in the survey design based on definitions established by each
country and used in the sample design.

e Wealth quintiles were created using information on household assets ownership (Rutstein and
Johnson 2004).

2.1.2 Geographic Location of Clusters

The geographic locations of the survey clusters (enumeration areas) are collected in most surveys through
Global Positioning System (GPS) receivers. The GPS locations are for the estimated centroid of the
survey cluster and not taken for individual households. Cluster size can vary greatly from that of asingle
apartment building in an urban area to larger than 5 kilometers in diameter in a rural area. The GPS
locations are then checked, using country-provided and publicly available administrative shapefiles, to
verify that the GPS location is in the correct administrative boundaries. In some countries, including
Angola 2011 and Mali 2010, GPS locations were not collected in the survey or were of poor quality, so
the majority of the cluster locations were estimated using gazetteers. When the data could not be validated
or when data were not collected for a location, the GPS location is excluded from the analysis (listed as
missing; see the percentage of households in clusters with missing GPS locations in Table 2). To maintain
the confidentiality of the respondents, in accordance with IRB requirements, the GPS location for each
cluster is randomly displaced. Urban clusters are displaced between 0 and 2 kilometers, while rural
clusters are displaced between 0 and 5 kilometers, with 1% of the rural clusters displaced between 0 and
10 kilometers (DHS 2012).

2.1.3 Malaria Endemicity and Suitability

The analysis used three data sources independently to estimate malaria endemicity or malaria vector
suitability at the survey locations: MAP 2007, MAP 2010, and MARA (Table 3). Maaria Atlas Project
(MAP) data layers from both 2007 and 2010 measure the estimated Plasmodium falciparum parasite rate,
age-standardized to 2-10 years (PfPR,.10) in a given location. The two layers have similar methods of
production, with the 2010 layer containing more data, although not necessarily more recent data (Hay et
al. 2009; Gething et a. 2011). Smooth raster layers of estimated PfPR;.;o were created for the whole
world using a Bayesian statistical framework giving preference to more recent data and including some
environmental covariates. The raster values can range in value from O to 1. The final raster layer has
raster sizes of 1 x 1 kilometer. Approximately 15% of the underlying data used in the MAP data layers
come from MEASURE DHS surveys, including many included in this analysis. This should not cause any
collinearity issuesin this analysis because we are not using data on cluster-level parasitemia estimates.

A suitability of transmission raster layer that can be used to estimate the suitability of the environment in
a given location to malaria transmission was created by the Mapping Malaria Risk in Africa (MARA)
project in 2004 (Adjuik et al. 1998; MARA 2004). This data layer uses only environmental and
geographic (i.e., atitude) factors to estimate a theoretical model of the suitability of a location for the
malaria vectors. The final raster is 5x5 kilometer squares with values ranging from O to 1.



Table 3. Malaria endemicity and suitability data summary

Data Name Source Data covering (time period) Raster cell size Data

MAP 2007 Malaria Atlas Project Through 2007 1x1km PfPR3.10

MAP 2010 Malaria Atlas Project Through 2010 1x1km PfPR2.10

MARA Mapping Malaria Risk Through 2004 5x5km Environmental suitability
in Africa to malaria vector

* PfPR,.10 = Plasmodium falciparum parasite rate, age-standardized to 2-10 years

2.1.4 Seasonality of Transmission

The MARA project also created raster layers that estimate the first and last month of malaria transmission
in a given location, and whether there is year-round transmission or no transmission at al (Adjuik et al.
1998; MARA 2004). One limitation of this layer is that it can only account for one transmission season,
whereas some countries have two malaria transmission seasons associated with two rainy seasons. Data
are based on atheoretical model of the seasonality of malaria and the suitability of transmission at a given
location. One raster layer shows the first month of the transmission season and another layer shows the
last month of the transmission season; together they allow the calculation of the months of transmission.

22 Approaches
221 Creation of Endemicity and Seasonality Variables

Raster data from the MAP and MARA data layers were extracted to each survey GPS location using the
“Extract Multi Values to Points’ function in ArcMAP version 10.0 with Spatial Analyst toolbox (ESRI,
Redlands, CA). Since the MAP rasters do not always extend to the country’s coastal boundary, some
locations were listed after extraction as having no value when in reality they are next to a location with
values. In these cases, a reclassification was done by hand, giving those locations the class category that
they would have had if there been data for that location. An additional limitation to this extraction
approach is that the GPS data are displaced (as described earlier). Given that the raster sizes are 1 km2
and 5 km2, this probably does not add a significant amount of error, as adjacent raster squares are likely
to have similar values and to be classified in the same groups. Figure 1 displays survey cluster locations
over classified MAP 2007 data. The data from MAP and MARA were merged into the household and
individual datasets using the cluster number and the merge command in STATA.

2.2.2 Endemicity and Suitability Classification

After extraction, the raster values were classified according to the MAP or MARA classification schemes.

o MAP 4 categories. PfPR,.10= (1) No Risk <0.1%, (2) Low Risk 0.1-5%, (3) Intermediate Risk
>5%-40%, and (4) High Risk >40%

e MAP 2 categories. PfPR,.1p = (1) No and Low Risk <5% and (2) Intermediate/High Risk >5%

e MARA: (1) None 0%, (2) Low >0%-75%<, and (3) High >75%



Figure 1. Survey clusters and MAP 2007 endemicity zones
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2.2.3 Seasonality Classification

To determine if a cluster was within a malaria season at the time of the household survey, a variable was
created using the MARA first and last month data, along with the date of the household survey in the
household recode file. This information was combined to make four categories of when the survey took
place: (1) no malaria season in that location, (2) survey not conducted during the malaria season, (3)
within the transition season for malaria (considered to be 1 month before and 2 months after the malaria
season listed), and (4) During the malaria season (survey fell within the MARA first and last month
listed). For simplicity, in some of the analysis the data were also combined into 2 groups (1) no
malaria/out of season, and (2) transition/in season. This approach may mask the real difference between a
zone with no malaria versus one that is out of malaria season. Data for both approaches are shown in the
appendix.

2.24 Outcome Variables

Table 1 describes the key Roll Back Malaria (RBM) indicators for measuring ITN ownership and use.
The population-based estimates are derived from the de facto population. These estimates are created at
the household level or individual level depending on the indicator definition. The analysis will focus
mainly on two of these indicators: the percentage of households with at least one ITN, and the percentage
of the population that slept under an ITN the previous night. The three other indicators described in Table
1 are presented in the appendix to this report.

225 Statistical Analysis

Statistical analysis was done using STATA version 12 SE (STATA Corporation, College Station, TX).
The svy command was used to account for the sampling design, and household weights were used for all
bivariate and logistic regression models. Ninety-five percent confidence intervals (95% CI) were
calculated for each indicator at the nationa level, as well as between urban and rural areas, and among
endemicity zones and seasonality zones. This approach was used because the national estimate is most
commonly reported. Thus, comparing the other groups with the national estimate shows the potential bias
in only reporting at the national level. If the confidence intervals do not overlap, the estimates are
considered to be dtatistically significantly different. This is a conservative method to detect statistically
significant differences since it is possible for the differences to be statistically significant even if the
confidence intervals overlap dlightly.

Logistic regressions were performed using several different models combining the relevant covariates, as
described earlier. P-values of less than 0.05 were considered significant.

ITN ownership logistic regression model covariates:

Model 0: Endemicity

Model 1: Endemicity, Target population in household®

Model 2: Endemicity, Urban-Rural

Model 3: Endemicity, Target population in household, Urban-Rural

Model 4: Endemicity, Target population in household, Urban-Rural, Wealth

! Target population in household indicates that the household had at least one child under 5 years or one pregnant
woman within the household (de facto).



ITN uselogistic regression model covariates:

Model 0: Seasonality

Model 1: Endemicity

Model 2: Seasonality, Endemicity

Model 3: Seasonality, Endemicity, Total ITNsin household, Total household members (de facto)
Model 4: Seasonality, Endemicity, Total ITNsin household, Total household members (de facto),
Pregnant woman, Child under 5 years

e Modd 5: Seasonality, Endemicity, Total ITNsin household, Total household members (de facto),
Pregnant woman, Child under 5 years, Urban-Rural, Wealth
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3 Results

31 Malaria Endemicity and Ownership of ITNs

Household ownership of ITNs can be expected to vary across endemicity zones in a country; households
in higher endemicity zones would be more likely to own ITNs than households in low endemicity areas.
Thus, national estimates that do not take into account the populations at risk of malaria would
underestimate ITN ownership for areas with high endemicity and overestimate ITN ownership for areas
with little or no malaria.

3.1.1 Distribution of Malaria Endemicity

Malaria endemicity varies across survey locations within countries and among the 18 countries studied;
however, endemicity is more pronounced in some countries than in others. This is the case regardless of
which data layer is being used (MAP 2007, MAP 2010 or MARA). Figure 2 illustrates the distribution of
survey households by endemicity using the MAP 2007 data layer. In the mgority of the countries
analyzed, there is a fairly homogenous distribution of the population at risk of malaria across survey
locations within the country. In Kenya, Namibia, Rwanda, Tanzania, and Zimbabwe, however, at least
15% of the population is in a different category than the rest of the country, when comparing the no/low
and intermediate/high categories.

Figure 2. Surveyed household distribution by MAP 2007 endemicity zones
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For the purpose of this analysis, a 15% cut-off was used to define a country with “heterogeneous’
transmission of malaria, that is to say where a large enough proportion of the population lives in the
no/low zone for there to be a possible effect on the outcome of the analysis. The rest of this ownership
analysis, therefore, focuses on the five countries with heterogeneous distribution of malaria endemicity.
Additionally, the rest of the ownership analysis will focus on results that use the MAP 2007 data layer.

The complete data for all 18 surveys for al three data layers can be found in the appendix of this paper.
Although Swaziland falls into the heterogeneous country categorization, the ownership of ITNs in 2006
was very low and the sample sizes for estimates were not robust below the nationa level, and thus have
been dropped from all subnational analysistables.

3.1.2 Ownershipof ITNs

In countries with heterogeneous transmission of malaria, household ownership of ITNs can be expected to
vary across endemicity zones. The endemicity zones are shown in the following analysis in two categories
(no/low and intermediate/high) to illustrate the difference between these groups and to maintain large
enough cell sizesfor analysis. Analysis using four categories of endemicity can be found in the appendix.

National coverage indicators for ITN ownership vary widely among the countries with heterogeneous
malaria zones. The percentage of households owning at least one ITN ranged from 20% in Namibia to
82% in Rwanda. Households with at least one ITN for every two persons who stayed in the household the
night before the survey ranged from 8% in Namibia to 55% in Rwanda. Figure 3 shows the percent
ownership of ITNsfor these two indicators.

12



Figure 3. Percent of households owning at least one ITN and households owning at least one ITN
for every two persons for heterogeneous countries
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Stratifying household ownership of at least one ITN by urban-rural areas, the RBM standard stratification,
shows some differences compared with the national total and between urban and rural areas for the
heterogeneous countries (Figure 4). In Namibia, 28% (95% Cl 26.7-30.7) of urban households own at
least one ITN compared with the national total of 20% (95% CI 19.0-21.6) and the rural total of 10%
(95% CI 9.1-11.7). In Zimbabwe, the urban total of 31% (95% Cl 27.3-35.5) is not significantly different
than the national total of 28%, but is significantly different than the rural total of 22% (95% Cl 20.2-
24.7). For the other three heterogeneous countries, the differences are not significant.
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Figure 4. Percent of households owning at least one ITN by rural and urban areas for
heterogeneous countries with 95% confidence intervals
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Stratification of households by endemicity zones (MAP 2007) shows that in heterogeneous countries
households in the high or intermediate endemicity zones are significantly more likely to own at least one
ITN household at the national level than households in the no/low malaria zones (Figure 5). For Kenya,
where the national percentage is 56% (95% CI 52.7-58.1), the percentage in the high endemicity zone was
74 % (95% CI 70.0-80.0%), and 68% (95% CI 63.8-71.9%) in the intermediate zone (Table A4). This
pattern remains the case in Kenya, Namibia, Rwanda, and Zimbabwe, even if the high and intermediate
zones are collapsed together. Tanzania is a dight exception, where the national total is 64% (95% ClI
62.0-65.5) and the percentage in the high endemicity zone is significantly higher, at 69% (Cl 95% 66.1-
72.1), while the intermediate zone is closer to the national total, at 64% (95% Cl 61.8-66.7), while
ownership in the no or low malaria zones is significantly lower, with zonal estimates of less than 55%.
When Zanzibar is looked at separately from mainland Tanzania, the mainland Tanzania results stay fairly
consistent, at 63% (95% CI 61.6-65.2) as the mainland total, while in the high endemicity zone the
percentage is significantly higher, at 69% (Cl 95% 66.1-72.1). Whereas In Zanzibar, which has a
primarily low endemicity, has atotal ownership rate of 77% (Cl 95% 74.4-80.4)

When combining household residence and endemicity zone, these differences remain in Kenya and

Namibia, with similar proportions of ownership by endemicity zone regardless of urban or rural location.
However, Rwanda, Tanzania, and Zimbabwe, estimates adjusted for endemicity zone and urban location

14



remain significantly higher compared with national urban totals, but not when comparing rura areas
(Table A5).

Figure 5. Percent of households owning at least one ITN by MAP 2007 endemicity zones for
heterogeneous countries with 95% confidence intervals
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When looking at the data stratified by urban-rura areas, endemicity zones, and urban-rural endemicity
zones for households that own at least one ITN for every two persons that dept in the household the
previous night, the comparisons vary (Table A10). The comparison between the national total and
endemicity zone estimates remain significantly different in Namibia, Rwanda, and Zimbabwe, but not in
Kenya and Tanzania.

Logistic regressions include endemicity zone in model 0 and other covariates in models 1-4: residence,
member of target population in household (child <5 or pregnant woman), and wealth. In all heterogeneous
countries, after controlling for all other factors (model 4), households in intermediate/high endemicity
zones had significantly higher odds of owning at least one ITN than households in no/low endemicity
zones. Table 4 shows the results from model 0 and model 4 for the heterogeneous countries; all other
models and countries can be found in Table Al4. In each country, the odds ratios (OR) for the
high/intermediate endemicity zone remained fairly constant across the models. In Kenya, for example,
model 0 with no covariates had an OR of 2.26, while model 4 had an OR of 2.42. The OR for the
high/intermediate zone alone (model 0) in Namibia was high at 9.54, while for Tanzania it was a low
1.68.
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Table 4. Logistic regression of household ownership of at least one ITN in heterogeneous

countries
Model 0 Model 4
Countries/Factors OR (95% CI) OR (95% CI)
Kenya DHS 2008
Intermediate/High endemicity 2.26* (1.76,2.89) 2.42%(1.82,3.22)
Target population in household 2.15* (1.79,2.58)
Rural household 1.16 (0.83,1.63)
Poorer 1.71* (1.41,2.06)
Middle 2.15* (1.63,2.84)
Richer 1.85* (1.35,2.52)
Richest 2.02* (1.40,2.91)
Namibia DHS 2006
Intermediate/High endemicity 9.35*% (7.19,12.15) 8.53* (6.59,11.04)
Target population in household 1.71* (1.48,1.97)
Rural household 0.70* (0.56,0.89)
Poorer 1.34* (1.11,1.62)
Middle 1.49* (1.20,1.86)
Richer 1.69* (1.28,2.22)
Richest 1.44* (1.03,2.01)
Rwanda DHS 2011
Intermediate/High endemicity 2.56* (2.19,3.00) 2.35* (1.99,2.78)
Target population in household 4.35* (3.62,5.23)
Rural household 0.88 (0.71,1.10)
Poorer 1.37* (1.20,1.58)
Middle 1.94*% (1.62,2.32)
Richer 2.48* (2.08,2.96)
Richest 2.31*(1.89,2.81)
Tanzania DHS 2010
Intermediate/High endemicity 1.68* (1.36,2.06) 1.81* (1.41,2.33)
Target population in household 4.83* (3.96,5.88)
Rural household 0.74* (0.59,0.92)
Poorer 1.34* (1.13,1.59)
Middle 1.47* (1.23,1.77)
Richer 2.16* (1.72,2.71)
Richest 3.08* (2.32,4.10)
Zimbabwe DHS 2010
Intermediate/High endemicity 4.34* (3.36,5.61) 5.35* (3.97,7.20)

Target population in household
Rural household

Poorer

Middle

Richer

Richest

1.19* (1.04,1.38)
1.10 (0.83,1.46)
0.92 (0.75,1.12)
1.03 (0.83,1.29)
1.18 (0.91,1.53)
1.68* (1.21,2.33)

OR = Odds ratio, ClI = Confidence interval, * p<0.05

Reference categories:

Intermediate/High endemicity (Ref: No\Low endemicity)

Target population in household (Ref: No member of target population in household)
Rural household (Ref: Urban household)

Wealth (Poorer, Middle, Richer, Richest) (Ref: Poorest)
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As in the bivariate analysis, urban-rural residence was not a consistently significant predictor of
household ITN ownership across the three models that included residence (the reference category was
urban households). Even where significant differences were found, in some models rural residence was a
positive predictor of owning at least one ITN, while in othersit was a negative predictor.

Examination of the other covariates in the logistic regressions shows that, regardless of endemicity,
having a member of the target population in the household was a significant predictor of owning at least
one ITN. The wealth index categories (the reference category was the poorest quintile) were generally
significant predictors of ITN ownership, with the lowest ownership in the poorest wealth quintile. In
Zimbabwe, this was only the case for the richest quintile, while in the other four countries this was true
for al the wealth quintiles. Similar results were seen for al the predictors when examining households
owning at least one ITN for every two de facto persons in the household (data not shown).

3.2 Malaria Seasonality and Use of I TNs

Areas surveyed during the malaria season could be expected to show higher levels of ITN use compared
with areas surveyed outside of the malaria season. Thus, national estimates using data from surveys
conducted in the no or low transmission season may underestimate the use of ITNs compared with
estimates using survey data obtained during the high transmission season. Similar to the ownership
estimate without consideration of endemicity zone, estimates of ITN use collected outside the malaria
transmission season could distort the measurement of use among the population at risk. Additionally,
there are likely to be links between malaria endemicity and ITN use that are related to ownership of ITNs.

3.2.1 Population Distribution by Seasonality

The malaria season distribution varies across survey locations within countries and among the 18
countries in this analysis. Figure 6 shows the population distribution by whether or not the household
interview was conducted during the malaria season in that area, and therefore whether it was appropriate
to expect respondents to have slept under an ITN the night before the interview, depending on the actual
risk of malaria at the time of the survey. In the Democratic Republic of the Congo, Ghana, Liberia,
Nigeria, and Mali, over 85% of the survey population was surveyed during the malaria season. In the
other 13 countries, however, more than 15% of the population was surveyed out of season, or in areas
considered to have no malaria season. The eight countries with disparate survey seasons, which will be
the focus of this analysis are Kenya, Namibia, Madagascar, Rwanda, Senegal, Tanzania, Uganda, and
Zimbabwe. These eight countries were selected in two groups (1) countries that also have heterogeneous
transmission of malaria as defined in the ownership section (Kenya, Namibia, Rwanda, Tanzania, and
Zimbabwe) and (2) three additional countries that illustrate the range of ITN use (Madagascar, Senegal,
and Uganda). Results for all countries can be found in the appendix. Swaziland has been dropped from all
subnational appendix tables dueto extremely low levels of ITN use.
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Figure 6. Surveyed population distribution by MARA seasonality zones
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3.22 Useof ITNs

The indicators in Table 1 on ITN use consider the whole population (all de facto individuals) as well as
just children under age 5 and just pregnant women in all households in a country regardless of household
ITN ownership. Figure 7 shows the percentage of individuals in these three groups who dept under an
ITN the night before the survey, for the disparate survey season countries selected. Rwanda had the
highest overall population use of ITNs, at 58%. In the other countries ITN use ranged from 6% to 45%.
Among children under age 5 and among pregnant women, ITN use was higher in all selected countries,
with the highest use in Rwanda for both households with children, at 70%, and households with pregnant
women, at 72%. Tanzania had the largest relative difference in ITN use between al de facto individuals,
at 45%, and children under age 5, at 64%. Uganda showed the largest relative difference for pregnant
women using ITNs, at 44%, compared with an estimate of 26% for the total surveyed population.

In most countries studied, differencesin ITN use are fairly low between urban and rural areas compared
with the national totals (Table B10). In Madagascar and Rwanda, people in rural areas were significantly
more likely to use ITNs than their urban counterparts or the total population, in al areas of the country.
Similar results are seen for the analysis considering just children under age 5 or pregnant women (Table
B11, B12).
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Figure 7. Percentage of individuals, pregnant women, and children under 5 years who slept under
an ITN the previous night for selected disparate survey season countries
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Stratification of households by seasonality shows that, in some cases, in areas surveyed during the malaria
season or immediately before/after (the transition season) people are significantly more likely to have
dept under an ITN the previous night compared with the national population. For Kenya, Madagascar,
Rwanda, and Tanzania, this is the case when looking only at seasonality (Figure 8). In Kenya, 36% (95%
Cl 33.3-37.9%) of al people surveyed dept under an ITN the previous night compared with 44% (95%
Cl 40.4-47.3%) of people surveyed during the malaria season. Furthermore, looking at urban residence
and seasonality, Kenya, Madagascar, and Rwanda showed significant differences in ITN use comparing
national estimates with estimates for areas surveyed in season; while Kenya, Rwanda and Zimbabwe had
significant differences in rural areas. Similar results are seen for children under age 5 and for pregnant
women across the countries (Table B11, B12). Senegal is an exception: people surveyed out of season
were more likely to have slept under an ITN the previous night compared with the national total and with
people surveyed during malaria season. This is aso true when looking only at rural households in
Senegal, athough overall ITN use remains low (Table B10).
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Figure 8. Percent of individual use of ITN previous night by MARA seasonality zones for selected
disparate survey season countries with 95% confidence intervals
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Stratifying I'TN use by endemicity shows less difference than stratifying by seasonality, athough Kenya,
Namibia, Rwanda, and Zimbabwe (which are part of the heterogeneous country group described in the
ownership section) had significant differences between national estimates of ITN use and estimates for
areas of intermediate or high endemicity (Table B16, B22, B28). Again, results are similar for children
under age 5 and pregnant women (Table B17, B18, B23, B24, B29, B30).

When restricting the bivariate analysis of ITN use to those households with at least one ITN, the
differences from the national estimates for groups by residence, seasonality, and endemicity become
mostly non-significant, for all individuals, children under age 5, and pregnant women. However, there are
significant differences between the groups surveyed in season and those surveyed out of season in
Madagascar, Rwanda, and Tanzania, and between the high/intermediate and no/low endemicity areas in
Rwanda and Tanzania. (Table B13-15, B19-21, B25-27, B31-33).

The logistic regression in Table 5 shows ITN use the previous night as the outcome indicator. The main
explanatory variables are seasonality and endemicity, the number of ITNs in households, the number of
de facto persons sleeping in the house, being a child under age 5, being a pregnant woman, rural
residence, and household wealth. The analysis was done for al individuals, as well as individuals with at
least one ITN in the household. Results here focus on presence of one ITN rather than al individuals.
This focus allows for disassociating the barriers to ITN ownership from those for use. The timing of the
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survey during the malaria season was significant across all models in Madagascar, Namibia, and
Tanzania, with the OR staying fairly constant across models in each country. Endemicity was significant
even when accounting for seasonality in almost all models for Namibia, Rwanda, Senegal, Tanzania, and
Uganda. The total number of ITNs in the household, being a child under age 5, and being a pregnant
woman were positively associated with ITN use in al country models; the number of ITNs in the
households was the strongest predictor for most countries. The number of de facto persons in the
household was a negative predictor of ITN use for all countries (based on a continuous variable). As for
rural residence and wealth, the strength and direction of the association varied widely across countries
(Table B34, B35).

Table 5. Logistic regression of individual ITN use the previous night in households that own at
least one ITN for selected disparate survey season countries

Model 0 Model 1 Model 5
Countries/Factors OR (95% CI) OR (95% CI) OR (95% CI)
Kenya DHS 2008
In season 1.10 (0.93,1.30) 1.09 (0.92,1.28)
Intermediate/High endemicity 0.98 (0.81,1.18) 1.05 (0.88,1.25)
Total ITN in household 2.27* (2.09,2.47)
Total household members 0.76* (0.74,0.78)
Pregnant 2.65* (1.94,3.62)
Child <5 2.14* (1.91,2.39)
Rural 1.56* (1.26,1.93)
Poorer 0.82* (0.68,0.97)
Middle 0.99 (0.82,1.19)
Richer 0.86 (0.70,1.05)
Richest 0.96 (0.74,1.24)
Madagascar DHS 2008
In season 1.45*% (1.23,1.70) 1.50* (1.27,1.78)
Intermediate/High endemicity 0.80 (0.62,1.04) 0.93 (0.73,1.19)
Total ITN in household 2.73* (2.54,2.93)
Total household members 0.72* (0.71,0.74)
Pregnant 1.96* (1.59,2.42)
Child <5 1.91* (1.77,2.07)
Rural 1.40* (1.16,1.69)
Poorer 1.16* (1.03,1.31)
Middle 1.10 (0.96,1.24)
Richer 0.99 (0.84,1.15)
Richest 0.86 (0.68,1.07)
Namibia DHS 2006
In season 0.67* (0.49,0.90) 0.65* (0.47,0.90)
Intermediate/High endemicity 1.08 (0.78,1.49) 1.59* (1.01,2.48)
Total ITN in household 1.94* (1.73,2.18)
Total household members 0.82* (0.79,0.85)
Pregnant 1.61* (1.04,2.48)
Child <5 2.35* (2.05,2.69)
Rural 2.39* (1.77,3.22)
Poorer 0.65* (0.49,0.87)
Middle 0.61* (0.44,0.84)
Richer 0.68* (0.46,0.99)
Richest 0.26* (0.17,0.41)

(Continued...)
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Table 5. — Continued

Countries/Factors

Model 0

Model 1

Model 5

OR (95% CI)

OR (95% CI)

OR (95% CI)

Rwanda DHS 2011
In season
Intermediate/High endemicity
Total ITN in household
Total household members
Pregnant
Child <5
Rural
Poorer
Middle
Richer
Richest

Senegal DHS 2010
In season
Intermediate/High endemicity
Total ITN in household
Total household members
Pregnant
Child <5
Rural
Poorer
Middle
Richer
Richest

Tanzania DHS 2010
In season
Intermediate/High endemicity
Total ITN in household
Total household members
Pregnant
Child <5
Rural
Poorer
Middle
Richer
Richest

Uganda MIS 2008
In season
Intermediate/High endemicity
Total ITN in household
Total household members
Pregnant
Child <5
Rural
Poorer
Middle
Richer
Richest

1.27* (1.14,1.42)

0.91 (0.76,1.08)

1.59* (1.22,2.07)

1.20 (0.83,1.73)

1.42* (1.29,1.57)

2.63* (1.58,4.36)

1.37* (1.12,1.69)

2.02* (1.14,3.58)

1.00 (0.88,1.13)

1.11* (1.00,1.24)
1.93* (1.83,2.04)
0.78* (0.77,0.80)
2.04* (1.69,2.46)
1.70* (1.60,1.80)
1.00 (0.87,1.16)

1.10 (0.99,1.24)

1.17* (1.04,1.31)
1.19* (1.06,1.35)
1.17* (1.02,1.36)

1.49% (1.28,1.73)
1.74% (1.24,2.44)
1.59* (1.53,1.65)
0.89* (0.88,0.90)
1.44* (1.21,1.72)
1.43* (1.35,1.52)
1.54* (1.31,1.82)
1.07 (0.91,1.25)

1.06 (0.88,1.28)

0.87 (0.71,1.06)

0.68* (0.54,0.85)

1.62* (1.30,2.00)
1.47* (1.23,1.76)
2.54* (2.33,2.76)
0.79* (0.78,0.81)
2.08* (1.66,2.61)
2.54* (2.31,2.79)
1.47* (1.20,1.80)
0.94 (0.82,1.07)
0.88 (0.76,1.03)
0.99 (0.85,1.17)
0.95 (0.75,1.19)

1.03 (0.80,1.33)
1.85 (0.80,4.29)
2.11* (1.85,2.42)
0.77* (0.75,0.80)
3.67* (2.33,5.78)
1.75% (1.52,2.01)
1.00 (0.68,1.48)
0.82 (0.64,1.05)
0.84 (0.63,1.10)
0.73* (0.58,0.92)
0.86 (0.65,1.12)

(Continued...))



Table 5. — Continued

Model 0 Model 1 Model 5
Countries/Factors OR (95% CI) OR (95% CI) OR (95% CI)
Zimbabwe DHS 2010
In season 1.21 (0.93,1.57) 1.36* (1.03,1.80)
Intermediate/High endemicity 1.18 (0.87,1.59) 1.05 (0.76,1.46)

Total ITN in household
Total household members
Pregnant

Child <5

Rural

Poorer

Middle

Richer

Richest

1.65* (1.52,1.80)
0.84* (0.81,0.88)
1.08 (0.78,1.51)
1.21* (1.07,1.37)
1.35 (1.00,1.84)
1.05 (0.79,1.39)
1.16 (0.86,1.57)
1.38 (0.97,1.95)
1.11 (0.74,1.66)

OR = Odds ratio, Cl = Confidence interval, * p<0.05

Reference categories:

In season (includes transition season) (Ref: Out/No malaria season)
Intermediate/High endemicity (Ref: No\Low endemicity)

Pregnant (Ref: Individual not pregnant on day of survey)

Child < 5 (Ref: Individual not under the age of 5 on day of survey)
Rural household (Ref: Urban household)

Wealth (Poorer, Middle, Richer, Richest) (Ref: Poorest)
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4 Discussion

The purpose of this report is to examine the possible bias introduced in nationa estimates of the
ownership and use of insecticide-treated mosquito nets (ITNs) when the population at risk of malariais
not adjusted both for endemicity and seasonality. Additionally, the analysis describes a basic approach for
reducing bias in national reporting of ITN ownership and use as defined by Roll Back Malaria (RBM).
This analysis examines the effects of malaria endemicity and seasonality in DHS, MIS and AMP surveys,
controlling for the most common factors that are known to influence ITN ownership and use.

4.1 Malarial Endemicity and Ownership of ITNs

As might be expected, households in areas with higher malaria endemicity are more likely to own ITNs
than households in areas with little or no malaria. However, comparing the estimates in these endemicity
zones with the national estimate, only some of the 18 sub-Saharan countries studied have significantly
different estimates between national totals and intermediate/high endemicity zones.

Countries with more than 15% of their surveyed population living in a different endemicity zone than the
rest of the country were classified as having heterogeneous malaria transmission (Figure 3). This is a
somewhat arbitrary cutoff point, and depending on the robustness of the data the cutoff point could have
been as low as 10%. In our analysis, Kenya, Namibia, Rwanda, Tanzania, and Zimbabwe meet the
inclusion criteria for heterogeneity. National estimates of ITN ownership for these countries are
significantly lower than estimates based only on intermediate/lhigh endemicity zones. This pattern is
found in both the bivariate and multivariate analyses of household ownership of one ITN and household
ownership of one ITN for every two people. This pattern is unaffected by the particular endemicity
dataset chosen for the anaysis—MAP 2007, MAP 2010, or the MARA dataset. The key countries vary
dightly between the MAP 2007 and MAP 2010 layers, with Zambia and Senegal added to the
heterogeneous group when using MAP 2010. These two countries, along with the five identified in the
MAP 2007 analysis, aso have differential ITN ownership estimates by endemicity, when using the MAP
2010 classification. MARA data measure suitability of transmission instead of actual endemicity, but
when examining countries with heterogeneous distributions (with 30% of the country in the low or
intermediate endemicity groups), Kenya, Madagascar, Namibia, Rwanda, and Zimbabwe fall into this
category and also have different estimates for ITN ownership by these categories. This difference can
likely be partialy explained by early ITN distribution campaigns focusing on areas of high endemicity.

Zanzibar is an example of an area with low endemicity (MAP 2007 classification) and high coverage of
malaria interventions. The difference between Zanzibar and Tanzania is partly related to the offshore
location of the two Zanzibar islands, as well as their separate Health Ministry structure. It is likely that
Zanzibar will be one of the first sub-Saharan countries to eliminate malaria, but this will not eliminate the
need for high ITN coverage and for continued monitoring of coverage.

4.2 Malaria Seasonality and Use of ITNs

Using the MARA layer to account for seasonality in ITN use, we find significantly different levels of use
for individuals interviewed in-season or in the transition season than for al individuals interviewed
(national level), and aso for individuals interviewed in the no/low season in countries where more than
15% of the people surveyed were in the no/low category. However, when restricting the ITN use analysis
to households with at least one ITN—which alows for examination of ITN use disassociated from the
precluding factor that a household has to own an ITN to be able to use it—most of the effect of
seasonality on ITN use disappears. This analysis did not examine how many ITNs in the household were
used and other factors that could indicate other reasons for ITN use in households with at least one ITN.
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This analysis provides new evidence from large-scale nationally representative surveys that complement
findings from previous small-scale studies on the effect of seasonality. Generally, although seasonality
can affect ITN use, the effect of seasonality is difficult to quantify without longitudinal data or better
cross-sectional data on differences in ITN use in specific locations across different seasons. Thus,
household survey data on ITN use should be interpreted with caution when the survey includes areas of
low malaria transmission or no endemicity, or when the survey fieldwork is conducted outside of the
malaria transmission season. Better seasonality data may aso improve the ability to understand
differential ITN use across malaria seasons within a country.

4.3 Limitations of the Analysis

This analysis has several limitations. The geographic data, both the GPS data on the survey locations and
the MAP and MARA layers used in the analysis, have some inherent uncertainties. We estimated their
effect to be relatively small, however, and did not consider them in the analysis.

The selection of which data layer to use for estimating endemicity depends partially on the survey date in
relation to the MAP or MARA layer data, as well as the quality of data for a specific country. The MAP
data provide estimates of uncertainty for both the 2007 and 2010 data layers, which indirectly describe the
accuracy of the MAP data estimate at a given location. Including uncertainty estimates would be more
easily applied in a country specific analysis but difficult in a multi-country scenario such as this analysis.
For this reason, the analysis did not use the uncertainty values for the MAP estimates for determining the
guality of the MAP data at a given location. Additionally, local knowledge about transmission areas
should be considered when using this geographic classification method. The MAP 2007 layer was used as
the primary data in this analysis, as it was least likely to be influenced by improved malaria intervention
coverage since mass distribution campaigns for ITNs and specificaly for long-lasting insecticidal nets
(LLINS) started only around 2005.

Additionally, the malaria season is difficult to identify and create products for use in the spatial ream.
The MARA first and last month map layers used in this analysis were informative but would benefit from
some updating and the possibility of accounting for two malaria seasons. In the meantime, other
approaches such as rainfall, the Normalized Difference Vegetation Index (NDVI), or more sophisticated
models such as those related to water balance might be further explored. Thisis especialy true if changes
in rainfall occur due to the El Nifio/El Nifia phenomenon, or due to climate changes that increase or
decrease the extent and quantity of rainfall. The actual scale of these products, specifically raster size, and
representativeness will remain an issue when countries have varied malaria seasons within small
geographic areas.
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5 Conclusion

This analysis demonstrates that malaria endemicity is a crucia factor to take into account when
examining ITN ownership in countries with heterogeneous endemicity zones. Taking the population at
risk of malaria into account through endemicity estimates is recommended to improve the monitoring of
progress toward achieving national goals for preventing malaria and to inform in-country programmatic
decision-making. When considering ITN ownership, using a national coverage estimate may not be
optimal in countries where more than 15% of the population lives in no or low endemicity transmission
zones. Countries with this type of heterogeneity could benefit from the approach presented in this report,
where the GPS locations of the survey clusters are used to assign endemicity using the Malaria Atlas
Project’'s malaria endemicity layers. Consideration of which data layer to use remains especialy
important in terms of timing of the data layer, as endemicity decreases due to interventions such as ITN
coverage in areas that previously had high endemicity. As malaria intervention coverage continues to
increase, and in theory the parasitemia burden in the population decreases, the actual risk of being
infected by the parasite may not decrease at the same pace. This makes understanding the historical
burden of maaria in a location important, as well as recognizing that changes in climate and other
environmental factors might bring increased risk of malariato areas that were previously at low risk.

Seasonality remains an influencing factor for ITN use that is little understood and difficult to analyze,
especialy in cross-sectional population-based surveys. Better geographic data on malaria seasons are
needed, along with longitudinal ITN use studies, to help understand this issue. The current RBM
recommendation of planning surveys to measure mosquito net use with seasonality in mind probably
remains the best approach. This approach requires extensive in-country knowledge and survey planning in
countries that have variations in their malaria seasons. Additionally, ITN use indicators should be
expanded to include variations limited to households who own an ITN, to help focus on barriersto ITN
use separately from the barriersto ITN ownership.

This analysis suggests that a basic approach to account for malaria endemicity and seasonality in ITN
ownership and use is possible when geographic data on GPS locations are available from population-
based surveys. Incorporating this approach into estimates of ITN coverage will help ensure that the
highest-quality data are available to inform programmatic decisions in countries affected by malaria,
particularly in sub-Saharan Africa.

27






References

Adjuik, M., M. Bagayoko, F. Binka, M. Coetzee, J. Cox, M. Craig, U. Deichman, D. deSavigny, E.
Fondjo, C. Fraser, E. Gouws, |. Kleinschmidt, P. Lemardeley, C. Lengeler, D. leSueur, J.
Omumbo, B. Snow, B. Sharp, F. Tanser, T. Teuscher, and Y. Touré. 1998. Towards an Atlas of
Malaria Risk in Africa: First Technical Report of the MARA/ARMA Collaboration. Durban,
South Africaa MARA/ARMA.

Alaii, J. A., W. A. Hawley, M. S. Kolczak, F. O. ter Kuile, J. E. Gimnig, J. M. Vulule, A. Odhacha, A. J.
Oloo, B. L. Nahlen, and P. A. Phillips-Howard. 2003. "Factors Affecting Use of Permethrin-
Treated Bed Nets during a Randomized Controlled Trial in Western Kenya." The American
Journal of Tropical Medicine and Hygiene 68(Suppl 4): 137-41.

Barat, L. M., N. Pamer, S. Basu, E. Worrdl, K. Hanson, and A. Mills. 2004. "Do Malaria Control
Interventions Reach the Poor? A View through the Equity Lens.” The American Journal of
Tropical Medicine and Hygiene 71(Suppl 2): 174-8.

Baume, C. A., and M. C. Marin. 2007. "Intra-Household Mosquito Net Use in Ethiopia, Ghana, Mali,
Nigeria, Senegal, and Zambia: Are Nets Being Used? Who in the Household Uses Them?' The
American Journal of Tropical Medicine and Hygiene 77 (5): 963-971.

Baume, C. A., R. Reithinger, and S. Woldehanna. 2009. "Factors Associated with Use and Non-Use of
Mosquito Nets Owned in Oromia and Amhara Regional States, Ethiopia." Malaria Journal 8: 264.

De LaCruz, N., B. Crookston, K. Dearden, B. Gray, N. lvins, S. Alder, and R. Davis. 2006. "Who Sleeps
under Bednets in Ghana? A Doer/Non-Doer Analysis of Malaria Prevention Behaviours."
Malaria Journal 5: 61.

DHS. 2012. Methodology - Collecting Geographic Data. MEASURE DHS 2012 [cited July 6, 2012 2012].
Available from http://www.measuredhs.com/What-We-Do/GPS-Data-Collection.cfm.

Eisele, T. P., J. Keating, M. Littrell, D. Larsen, and K. Macintyre. 2009. "Assessment of Insecticide-
Treated Bednet Use among Children and Pregnant Women across 15 Countries Using
Standardized National Surveys." The American Journal of Tropical Medicine and Hygiene 80(2):
209-214.

Frey, C., C. Traoré, M. de Allegri, B. Kouyaté, and O. Miiller. 2006. "Compliance of Young Children
with ITN Protection in Rural Burkina Faso." Malaria Journal 5: 70.

Gething, P. W., A. P. Patil, D. L. Smith, C. A. Guerra, |. R. Elyazar, G. L. Johnston, A. J. Tatem, and S. I.
Hay. 2011. "A New World Malaria Map: Plasmodium Falciparum Endemicity in 2010." Malaria
Journal 10: 378.

Hay, S. I., C. A. Guerra, P. W. Gething, A. P. Patil, A. J. Tatem, A. M. Noor, C. W. Kabaria, B. H. Manh,
I. R. F. Elyazar, S. Brooker, D. L. Smith, R. A. Moyeed, and R. W. Snow. 2009. A World
Malaria Map: Plasmodium Falciparum Endemicity in 2007. Plos Medicine 6(3): €1000048.

Kazembe, L. N., C. C. Appleton, and I. Kleinschmidt. 2007. "Geographical Disparitiesin Core Population

Coverage Indicators for Roll Back Maaria in Maawi." International Journal for Equity in
Health 6: 5.

29



Khan, S., F. Arnold, and E. Eckert. 2008. Who Uses Insecticide-Treated Mosguito Nets? A Comparison of
Seven Countries in Sub-Saharan Africa. DHS Working Papers No. 58. Calverton, MD, USA:
Macro International Inc.

Korenromp, E. L., J. Miller, R. E. Cibulskis, M. K. Cham, D. Alnwick, and C. Dye. 2003. "Monitoring
Mosquito Net Coverage for Malaria Control in Africa: Possession vs. Use by Children under 5
Years." Tropical Medicine & International Health 8 (8): 693-703.

Macintyre, K., J. Keating, Y. B. Okbaldt, M. Zerom, S. Sodler, T. Ghebremeskel, and T. P. Eisele. 2006.
"Roalling Out Insecticide Treated Nets in Eritreac Examining the Determinants of Possession and
Use in Malarious Zones during the Rainy Season." Tropical Medicine & International Health
11(6): 824-33.

Macintyre, K., J. Keating, S. Soder, L. Kibe, C. M. Mbogo, A. K. Githeko, and J. C. Beier. 2002.
"Examining the Determinants of Mosquito-Avoidance Practices in Two Kenyan Cities." Malaria
Journal 1: 14.

MARA. 2004. MARA LITe Version 3. Available from http://www.mara.org.za/.

Monasch, R., A. Reinisch, R. W. Steketee, E. L. Korenromp, D. Alnwick, and Y. Bergevin. 2004. "Child
Coverage with Mosguito Nets and Malaria Treatment from Population-Based Surveys in African
Countries: A Baseline for Monitoring Progress in Roll Back Malaria." The American Journal of
Tropical Medicine and Hygiene 71(Suppl 2): 232-238.

Noor, A. M., V. A. Alegana, A. P. Patil, and R. W. Snow. 2010. "Predicting the Unmet Need for
Biologically Targeted Coverage of Insecticide-Treated Netsin Kenya" The American Journal of
Tropical Medicine and Hygiene 83(4): 854-60.

Noor, A. M., A. A. Amin, W. S. Akhwale, and R. W. Snow. 2007. "Increasing Coverage and Decreasing
Inequity in Insecticide-Treated Bed Net Use among Rural Kenyan Children." Plos Medicine 4(8):
€255.

Noor, A. M., V. C. Kirui, S. J. Brooker, and R. W. Snow. 2009. "The use of insecticide treated nets by
age: implications for universal coverage in Africa" BMC Public Health 9:369-369.

Noor, A. M., J. A. Omumbo, A. A. Amin, D. Zurovac, and R. W. Snow. 2006. "Wealth, Mother's
Education and Physical Access as Determinants of Retail Sector Net Use in Rural Kenya."
Malaria Journal 5: 5.

Oresanya, O., M. Hoshen, and O. Sofola. 2008. "Utilization of Insecticide-Treated Nets by Under-Five
Children in Nigeria: Assessing Progress towards the Abuja Targets." Malaria Journal 7 (1): 145.

Pulford, J., M. W. Hetzel, M. Bryant, P. M. Siba, and |. Mueller. 2011. "Reported Reasons for not Using a
Mosquito Net When One Is Available: A Review of the Published Literature." Malaria Journal
10: 83.

RBM. 2009. Guidelines for Core Population-based Indicators. Calverton, MD, USA: Roll Back Malaria,
MEASURE Evaluation, USAID, UNICEF, World Health Organization, MACEPA, CDC.

Rutstein, S. O., and K. Johnson. 2004. The DHS Wealth Index. DHS Comparative Report No. 6.
Calverton, MD, USA: ORC Macro.

30



Smith, P.. 2012. Maaria Partnership Launches "Cover the Bed Net Gap" Initiative to Protect Everyone at
Risk of Malaria in Africa. Roll Back Malaria 2008 [cited September 2012]. Available from
http://www.rbm.who.int/global advocacy/pr2008-04-25b.html.

Steketee, R. W., and T. P. Eisele. 2009. "Is the Scale Up of Malaria Intervention Coverage Also
Achieving Equity?' PLoS ONE 4(12): e8409.

Toé, L. P, O. Skovmand, K. R. Dahiré, A. Diabaté, Y. Dialo, T. R. Guiguemdé, J. M. C. Doannio, M.
Akogbeto, T. Baldet, and M. E. Gruénais. 2009. "Decreased Moativation in the Use of Insecticide-
Treated Netsin a Malaria Endemic Areain Burkina Faso." Malaria Journal 8: 175.

WHO. 2010. World Malaria Report: 2010. Geneva, Switzerland: World Health Organization.

WHO. 2012. Malaria Fact Sheet Number 94. World Health Organization 2012 [cited August 23, 2012
2012]. Available from http://www.who.int/mediacentre/factsheets/fs094/en/.

Wiseman, V., A. Scott, B. McElroy, L. Conteh, and W. Stevens. 2007. "Determinants of Bed Net Use in
the Gambia: Implications for Malaria Control." The American Journal of Tropical Medicine and
Hygiene 76(5): 830-6.

Wright, J. A., H. Yang, and K. Walker. 2012. "Do International Surveys and Censuses Exhibit ‘Dry
Season’ Bias?' Population, Space and Place 18(1): 116-126.

Ye, Y., E. Patton, A. Kilian, S. Dovey, and E. Eckert. 2012. "Can Universal Insecticide-Treated Net

Campaigns Achieve Equity in Coverage and Use? The Case of Northern Nigeria" Malaria
Journal 11: 32.

31






Appendix A: Ownership

Table Al. Percent distribution of households by MAP 2007 and MAP 2010 categories (4)

Endemicity

No Low Intermediate High
Malaria <5% 5-<40% >40%) Total N

MAP 2007 2.6 - 31.8 65.6 100.0 8,679
DRC DHS 2007 MAP 2010 2.0 2.5 40.0 55.6 100.0 8,679

MAP 2007 31.0 325 34.4 2.0 100.0 9,033
Kenya DHS 2008 MAP 2010 25.2 50.8 17.0 7.0 100.0 9,033

MAP 2007 8.9 - 64.4 26.7 100.0 17,578
Madagascar DHS 2008 MAP 2010 5.8 52.8 41.4 100.0 17,578

MAP 2007 3.3 - 17.1 79.6 100.0 1,578
Mali AMP 2010 MAP 2010 4.0 - 20.4 75.6 100.0 1,578

MAP 2007 0.8 - 14.8 84.4 100.0 5,895

Nigeria MIS 2010 MAP 2010 0.9 25.8 73.3 100.0 5,895

MAP 2007 10.0 - - 90.0 100.0 7,793

Senegal DHS 2010 MAP 2010 1.2 100.0 7,793

MAP 2007 77.8 1.0 21.2 - 100.0 4,756
Swaziland DHS 2006 MAP 2010 . 4,756

MAP 2007 7.1 - 61.2 317 100.0 4,421
Uganda MIS 2008 MAP 2010 . 56.9 100.0 4,421

MAP 2007 43.4 39.2 17.4 - 100.0 9,442

Zimbabwe DHS 2010 MAP 2010 1.5 57.9 40.5 0.2 100.0 9,442
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Table A2. Percent distribution of households by MARA categories

Suitability
High
None (0%) Low (<0 to <75%) (<=75%) Total N
Angola MIS 2011 MARA 0.5 56.1 43.3 100.0 7,753
DRC DHS 2007 MARA 2.3 11.2 86.5 100.0 8,679
Ghana DHS 2008 MARA - 2.8 97.2 100.0 11,574
Kenya DHS 2008 MARA 23.2 58.8 17.9 100.0 9,033
Liberia MIS 2011 MARA - - 100.0 100.0 4,162
Madagascar DHS 2008 MARA 4.5 34.1 61.4 100.0 17,578
Malawi DHS 2010 MARA 0.5 25.2 74.3 100.0 24,210
Mali AMP 2010 MARA - 7.1 92.9 100.0 1,578
Namibia DHS 2006 MARA 16.9 70.5 12.6 100.0 9,036
Nigeria MIS 2010 MARA - 13 98.7 100.0 5,895
Rwanda DHS 2011 MARA 30.1 63.1 6.8 100.0 12,540
Senegal DHS 2010 MARA - 4.1 95.9 100.0 7,780
Sierra Leone DHS 2008 MARA 0.5 - 99.5 100.0 7,224
Swaziland DHS 2006 MARA 12 28.2 70.6 100.0 4,756
Tanzania DHS 2010 MARA 3.8 23.3 72.8 100.0 9,282
Uganda MIS 2009 MARA 5.4 17.7 77.0 100.0 4,421
Zambia DHS 2007 MARA 11 16.1 82.8 100.0 7,164
Zimbabwe DHS 2010 MARA 1.2 49.6 49.2 100.0 9,442

Table A3. Percent of household ownership of at least 1 ITN and 1 ITN for every 2 people for all countries

At least 1 ITN for every

At least 1 ITN 2 people N
Angola MIS 2011 34.6 6.3 7,753
DRC DHS 2007 9.2 1.4 8,679
Ghana DHS 2008 41.7 17.1 11,574
Kenya DHS 2008 55.7 27.2 9,033
Liberia MIS 2011 49.7 17.1 4,162
Madagascar DHS 2008 57.2 18.7 17,578
Malawi DHS 2010 56.9 19.9 24,210
Mali AMP 2010 86.3 33.0 1,578
Namibia DHS 2006 20.3 6.5 9,036
Nigeria MIS 2010 41.5 14.2 5,895
Rwanda DHS 2011 82.0 40.4 12,540
Senegal DHS 2010 62.9 171 7,780
Sierra Leone DHS 2008 36.4 6.6 7,224
Swaziland DHS 2006 4.2 0.9 4,756
Tanzania DHS 2010 63.7 22.8 9,282
Uganda MIS 2009 46.7 16.4 4,421
Zambia DHS 2007 53.3 18.1 7,164
Zimbabwe DHS 2010 28.4 12.1 9,442

* Each column is independent not a % across a single row
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Table A5. Percent of household ownership of at least 1 ITN by MAP 2007 endemicity categories (2) and by
Urban-Rural residence

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 36.9 [32.2,41.6] 34.2 [31.2,37.3] 34.6 [31.8,37.3] 7,699
Urban * % 32.1 [28.0,36.2] 32.1 [28.0,36.2] 4,759
Angola MIS 2011 Rural 37.1 [32.3,41.8] 394 [35.7,43.1] 38.6 [35.8,41.5] 2,939
Total 1.9 [0.2,3.6] 9.4 [8.0,10.9] 9.2 [7.8,10.6] 8,758
Urban 19 [0.2,3.6] 7.5 [5.7,9.3] 7.2 [5.5,8.9] 5,243
DRC DHS 2007 Rural - - 12.3 [10.3,14.3] 12.3 [10.3,14.3] 3,515
Total 319 [23.5,40.3] 42.0 [40.3,43.6] 41.7 [40.1,43.3] 11,603
Urban (26.7) [26.7,26.7] 48.2 [45.7,50.6] 48.0 [45.6,50.4] 6,081
Ghana DHS 2008 Rural 325 [23.1,42.0] 34.8 [32.7,36.9] 34.7 [32.6,36.7] 5,621
Total 48.5 [44.3,52.7] 68.2 [64.3,72.0] 55.7 [52.7,58.7] 9,033
Urban 46.8 [41.6,51.9] 67.3 [63.4,71.3] 54.9 [51.5,58.3] 6,682
Kenya DHS 2008 Rural 52.5 [44.9,60.1] 71.6 [59.5,83.7] 57.8 [51.1,64.5] 2,350
Total 46.6 [34.5,58.8] 50.0 [46.3,53.8] 49.7 [46.1,53.3] 4,162
Urban (76.7) [76.7,76.7] 47.1 [41.9,52.3] 47.2 [42.0,52.4] 2,104
Liberia MIS 2011 Rural 46.0 [33.5,58.5] 53.9 [49.0,58.9] 52.2 [47.2,57.1] 2,058
Total 26.1 [17.3,34.9] 60.3 [58.2,62.3] 57.2 [55.5,58.9] 17,644
Urban 10.4 [3.4,17.4] 60.7 [58.4,63.1] 56.6 [54.6,58.6] 14,974
Madagascar DHS 2008  Rural 82.9 [78.2,87.6] 57.5 [54.4,60.7] 60.8 [58.1,63.5] 2,669
Total - - 56.9 [55.6,58.1] 56.9 [55.6,58.1] 24,202
Urban - - 55.4 [54.1,56.8] 55.4 [54.1,56.8] 20,275
Malawi DHS 2011 Rural - - 64.2 [61.0,67.4] 64.2 [61.0,67.4] 3,927
Total 61.3 [53.2,69.4] 87.2 [84.5,89.8] 86.3 [83.6,89.0] 1,586
Urban 63.9 [56.6,71.2] 87.0 [83.7,90.4] 86.2 [82.8,89.5] 1,244
Mali AMP 2010 Rural * oo 87.5 [84.6,90.5] 86.8 [83.6,90.1] 341
Total 6.9 [5.7,8.1] 34.0 [31.9,36.1] 20.3 [19.0,21.6] 9,031
Urban 10.8 [7.7,14.0] 34.0 [31.6,36.3] 28.7 [26.7,30.7] 4,870
Namibia DHS 2006 Rural 5.6 [4.4,6.8] 34.1 [30.2,38.0] 10.4 [9.1,11.7] 4,161
Total 329 [5.1,60.6] 41.6 [37.2,46.0] 415 [37.1,45.9] 5,895
Urban * % 45.0 [39.4,50.6] 45.0 [39.4,50.6] 4,175
Nigeria MIS 2010 Rural (15.4) [15.4,15.4] 33.3 [26.6,40.0] 33.1 [26.5,39.6] 1,720
Total 73.6 [71.5,75.7] 87.7 [86.6,88.8] 82.0 [81.0,82.9] 12,540
Urban 73.3 [71.1,75.5] 87.9 [86.6,89.3] 81.6 [80.5,82.7] 10,781
Rwanda DHS 2011 Rural 76.5 [70.3,82.7] 86.6 [84.6,88.7] 845 [82.2,86.7] 1,759
Total 29.2 [15.5,43.0] 66.6 [63.6,69.6] 62.9 [59.7,66.0] 7,793
Urban - - 73.4 [70.5,76.3] 73.4 [70.5,76.3] 3,929
Senegal DHS 2010 Rural 29.2 [15.4,43.1] 57.9 [52.8,63.1] 52.2 [46.9,57.4] 3,864
Total 31.6 [23.1,40.0] 36.5 [34.2,38.9] 36.4 [34.1,38.7] 7,230
Urban 35.1 [20.8,49.5] 36.7 [33.7,39.7] 36.6 [33.7,39.6] 4,794
Sierra Leone DHS 2008 Rural 26.8 [21.8,31.8] 36.3 [32.5,40.1] 36.1 [32.4,39.7] 2,436
Total 53.7 [49.2,58.1] 65.6 [63.8,67.5] 63.7 [62.0,65.5] 9,352
Urban 50.9 [44.9,57.0] 65.4 [63.2,67.7] 63.4 [61.3,65.6] 6,938
Tanzania DHS 2010 Rural 58.6 [52.7,64.6] 66.2 [63.0,69.5] 64.6 [61.7,67.4] 2,414
Total 42.3 [34.0,50.5] 47.0 [42.8,51.2] 46.7 [42.7,50.6] 4,421
Urban 42.3 [34.0,50.5] 47.1 [42.3,52.0] 46.7 [42.2,51.2] 3,711
Uganda MIS 2008 Rural - - 46.4 [39.3,53.4] 46.4 [39.3,53.4] 710
Total - - 53.3 [50.8,55.8] 53.3 [50.8,55.8] 7,164
Urban - - 53.7 [50.4,57.1] 53.7 [50.4,57.1] 4,685
Zambia DHS 2007 Rural - - 52.6 [49.2,55.9] 52.6 [49.2,55.9] 2,479
Total 22.6 [20.0,25.1] 55.9 [47.5,64.4] 28.4 [25.6,31.2] 9,467
Urban 22.9 [18.9,26.9] 56.9 [48.0,65.8] 314 [27.3,35.5] 6,249
Zimbabwe DHS 2010 Rural 22.0 [19.8,24.3] 38.7 [19.4,58.0] 22.5 [20.2,24.7] 3,217
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Table A7. Percent of household ownership of at least 1 ITN by MAP 2010 endemicity categories (2) and by
Urban-Rural residence

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% ClI Estimate 95% CI Estimate 95% ClI N
Total 51.4 [43.9,58.8] 33.9 [31.1,36.7] 34.6 [31.8,37.3] 7,699
Urban 55.1 [42.0,68.1] 314 [27.3,35.4] 32.1 [28.0,36.2] 4,759
Angola MIS 2011 Rural 48.0 [46.6,49.4] 38.1 [35.0,41.1] 38.6 [35.8,41.5] 2,939
Total 3.3 [1.7,4.9] 9.5 [8.1,11.0] 9.2 [7.8,10.6] 8,758
Urban 2.2 [0.6,3.8] 7.5 [5.7,9.3] 7.2 [5.5,8.9] 5,243
DRC DHS 2007 Rural 5.3 [1.7,9.0] 12.5 [10.5,14.6] 12.3 [10.3,14.3] 3,515
Total 24.3 [9.3,39.3] 41.8 [40.2,43.4] 41.7 [40.1,43.3] 11,603
Urban - - 48.0 [45.6,50.4] 48.0 [45.6,50.4] 6,081
Ghana DHS 2008 Rural 24.3 [9.3,39.4] 34.8 [32.7,36.9] 34.7 [32.6,36.7] 5,521
Total 51.1 [47.4,54.8] 70.1 [66.3,74.0] 55.7 [52.7,58.7] 9,033
Urban 49.5 [45.0,54.0] 68.9 [64.8,73.1] 54.9 [51.5,58.3] 6,682
Kenya DHS 2008 Rural 54.9 [47.9,61.8] 77.6 [69.8,85.4] 57.8 [51.1,64.5] 2,350
Total 53.5 [35.9,71.1] 49.4 [45.8,53.1] 49.7 [46.1,53.3] 4,162
Urban (76.7) [76.7,76.7] 47.1 [41.9,52.3] 47.2 [42.0,52.4] 2,104
Liberia MIS 2011 Rural 52.6 [34.2,70.9] 52.1 [47.1,57.2] 52.2 [47.2,57.1] 2,058
Total 15.2 [4.5,26.0] 59.8 [57.8,61.8] 57.2 [55.5,58.9] 17,644
Madagascar DHS Urban 11.0 [1.0,20.9] 59.7 [57.4,62.0] 56.6 [54.6,58.6] 14,974
2008 Rural 84.0 [78.8,89.3] 60.3 [57.5,63.0] 60.8 [58.1,63.5] 2,669
Total - - 56.9 [55.6,58.1] 56.9 [55.6,58.1] 24,202
Urban - - 55.4 [54.1,56.8] 554 [54.1,56.8] 20,275
Malawi DHS 2011 Rural - - 64.2 [61.0,67.4] 64.2 [61.0,67.4] 3,927
Total 77.4 [63.8,91.1] 86.7 [84.0,89.4] 86.3 [83.6,89.0] 1,586
Urban 75.5 [60.0,91.0] 86.7 [83.3,90.1] 86.2 [82.8,89.5] 1,244
Mali AMP 2010 Rural (95.1) [91.3,98.9] 86.7 [83.4,90.0] 86.8 [83.6,90.1] 341
Total 9.3 [7.5,11.0] 30.7 [28.7,32.8] 20.3 [19.0,21.6] 9,031
Urban 17.3 [12.8,21.8] 32.0 [29.5,34.4] 28.7 [26.7,30.7] 4,870
Namibia DHS 2006  Rural 6.6 [5.2,8.0] 25.3 [22.0,28.6] 10.4 [9.1,11.7] 4,161
Total 19.5 [-11.9,50.8] 41.7 [37.3,46.2] 415 [37.1,45.9] 5,895
Urban - - 45.0 [39.4,50.6] 45.0 [39.4,50.6] 4,175
Nigeria MIS 2010 Rural 19.5 [-12.3,51.2] 33.5 [26.7,40.3] 33.1 [26.5,39.6] 1,720
Total 79.4 [78.2,80.6] 90.2 [88.6,91.8] 82.0 [81.0,82.9] 12,540
Urban 78.5 [77.0,79.9] 90.2 [88.5,91.9] 81.6 [80.5,82.7] 10,781
Rwanda DHS 2011  Rural 84.0 [81.6,86.5] 89.6 [85.0,94.2] 84.5 [82.2,86.7] 1,759
Total 51.1 [46.1,56.0] 76.8 [73.9,79.8] 62.9 [59.7,66.0] 7,793
Urban 67.6 [61.6,73.5] 76.0 [72.6,79.3] 73.4 [70.5,76.3] 3,929
Senegal DHS 2010  Rural 445 [38.1,50.8] 79.5 [73.1,85.9] 52.2 [46.9,57.4] 3,864
Total - - 36.4 [34.1,38.7] 36.4 [34.1,38.7] 7,230
Sierra Leone DHS Urban - - 36.6 [33.7,39.6] 36.6 [33.7,39.6] 4,794
2008 Rural - - 36.1 [32.4,39.7] 36.1 [32.4,39.7] 2,436
Total 54.5 [50.4,58.5] 67.2 [65.3,69.1] 63.7 [62.0,65.5] 9,352
Tanzania DHS Urban 51.4 [45.7,57.0] 67.3 [65.1,69.5] 63.4 [61.3,65.6] 6,938
2010 Rural 60.6 [55.9,65.3] 66.8 [63.0,70.5] 64.6 [61.7,67.4] 2,414
Total 38.7 [30.5,46.8] 47.0 [43.0,51.1] 46.7 [42.7,50.6] 4,421
Urban 38.7 [30.5,46.9] 47.2 [42.5,51.9] 46.7 [42.2,51.2] 3,711
Uganda MIS 2008 Rural - - 46.4 [39.3,53.4] 46.4 [39.3,53.4] 710
Total 48.4 [43.6,53.3] 54.3 [51.5,57.1] 53.3 [50.8,55.8] 7,164
Urban 46.9 [32.0,61.8] 53.9 [50.5,57.3] 53.7 [50.4,57.1] 4,685
Zambia DHS 2007 Rural 48.6 [43.4,53.7] 55.5 [51.0,60.1] 52.6 [49.2,55.9] 2,479
Total 16.1 [14.2,18.1] 46.2 [40.9,51.5] 28.4 [25.6,31.2] 9,467
Zimbabwe DHS Urban 12.0 [8.7,15.3] 46.6 [40.9,52.4] 314 [27.3,35.5] 6,249
2010 Rural 20.1 [18.1,22.1] 42.0 [31.1,53.0] 22.5 [20.2,24.7] 3,217
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Table A8. Percent of household ownership of at least 1 ITN by MARA suitability categories and by Urban-Rural

residence
Suitability
None (0%) Low (<0 to <75%) High (<=75%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 48.5 [46.2,50.7] 36.1 [32.3,39.8] 325 [28.4,36.5] 34.6 [31.8,37.3] 7,699
Angola Urban - - 33.3 [25.2,41.3] 314 [27.1,35.7] 32.1 [28.0,36.2] 4,759
MIS 2011 Rural 48.5 [46.2,50.8] 38.1 [35.2,41.0] 41.2 [30.0,52.5] 38.6 [35.8,41.5] 2,939
Total 1.1 [-0.6,2.9] 49 [2.8,7.1] 10.0 [8.4,11.6] 9.2 [7.8,10.6] 8,758
DRC Urban 1.1 [-0.6,2.9] 2.1 [0.2,4.1] 8.2 [6.2,10.2] 7.2 [5.5,8.9] 5,243
DHS 2007 Rural (3.3) [3.3,3.3] 9.8 [6.5,13.0] 12,5 [10.4,14.7] 12.3 [10.3,14.3] 3,515
Total - - 28.8 [22.3,35.4] 42.0 [40.4,43.7] 41.7 [40.1,43.3] 11,603
Ghana Urban - - (34.6) [34.6,34.6] 48.1 [45.6,50.5] 48.0 [45.6,50.4] 6,081
DHS 2008 Rural - - 28.4 [21.4,35.4] 35.0 [32.9,37.2] 34.7 [32.6,36.7] 5,521
Total 33.8 [26.8,40.9] 59.8 [56.8,62.9] 70.2 [64.5,75.9] 55.7 [52.7,58.7] 9,033
Kenya Urban 30.4 [21.7,39.1] 59.9 [56.2,63.6] 711 [65.7,76.5] 54.9 [51.5,58.3] 6,682
DHS 2008 Rural 43.1 [28.5,57.8] 59.6 [54.6,64.5] 68.6 [56.1,81.1] 57.8 [51.1,64.5] 2,350
Total - - - - 49.7 [46.1,53.3] 49.7 [46.1,53.3] 4,162
Liberia Urban - - - - 47.2 [42.0,52.4] 47.2 [42.0,52.4] 2,104
MIS 2011 Rural - - - - 52.2 [47.2,57.1] 52.2 [47.2,57.1] 2,058
Total 46.9 [30.2,63.6] 314 [27.6,35.3] 72.3 [70.4,74.2] 57.2 [55.5,58.9] 17,644
Madagascar Urban 24.6 [4.4,44.9] 28.7 [23.9,33.5] 715 [69.5,73.6] 56.6 [54.6,58.6] 14,974
DHS 2008 Rural 80.9 [75.9,85.8] 41.3 [37.5,45.0] 79.2 [76.7,81.7] 60.8 [58.1,63.5] 2,669
Total 52.6 [43.2,62.1] 57.2 [54.2,60.2] 56.8 [55.4,58.1] 56.9 [55.6,58.1] 24,202
Malawi Urban 51.7 [42.2,61.3] 54.3 [50.8,57.7] 55.9 [54.4,57.3] 55.4 [54.1,56.8] 20,275
DHS 2011 Rural 89.5 [89.5,89.5] 69.9 [65.4,74.3] 61.8 [58.0,65.7] 64.2 [61.0,67.4] 3,927
Total - - 81.2 [70.3,92.0] 86.7 [83.9,89.5] 86.3 [83.6,89.0] 1,586
Mali Urban - - 82.7 [70.9,94.5] 86.5 [83.0,89.9] 86.2 [82.8,89.5] 1,244
AMP 2010 Rural - - 72.9 [49.1,96.7] 87.6 [84.6,90.6] 86.8 [83.6,90.1] 341
Total 7.1 [5.1,9.2] 20.8 [19.0,22.6] 35.0 [31.0,39.1] 20.3 [19.0,21.6] 9,031
Namibia Urban 13.1 [9.4,16.8] 28.5 [26.0,31.1] 41.0 [35.7,46.3] 28.7 [26.7,30.7] 4,870
DHS 2006 Rural 3.7 [1.0,6.5] 11.0 [9.4,12.7] 23.2 [18.8,27.6] 104 [9.1,11.7] 4,161
Total - - 30.0 [22.2,37.9] 41.7 [37.2,46.1] 415 [37.1,45.9] 5,895
Nigeria Urban - - 28.1 [17.7,38.6] 45.3 [39.6,50.9] 45.0 [39.4,50.6] 4,175
MIS 2010 Rural - - (35.0) [34.5,35.4] 33.0 [26.4,39.7] 33.1 [26.5,39.6] 1,720
Total 71.0 [68.4,73.6] 86.9 [85.7,88.0] 85.4 [81.3,89.4] 82.0 [81.0,82.9] 12,540
Rwanda Urban 70.8 [68.1,73.5] 87.0 [85.7,88.3] 85.7 [80.2,91.1] 81.6 [80.5,82.7] 10,781
DHS 2011 Rural 73.7 [67.6,79.9] 86.1 [83.6,88.5] 84.8 [78.9,90.7] 845 [82.2,86.7] 1,759
Total - - 74.1 [64.6,83.7] 62.4 [59.1,65.6] 62.9 [59.7,66.0] 7,793
Senegal Urban - - 79.1 [69.8,88.4] 73.2 [70.3,76.2] 73.4 [70.5,76.3] 3,929
DHS 2010 Rural - - 71.7 [57.9,85.4] 51.0 [45.5,56.5] 52.2 [46.9,57.4] 3,864
Total (41.0) [37.4,44.7] - - 36.4 [34.1,38.7] 36.4 [34.1,38.7] 7,230
Sierra Leone  Urban (41.0) [37.4,44.7] - - 36.6 [33.6,39.6] 36.6 [33.7,39.6] 4,794
DHS 2008 Rural - - - - 36.1 [32.4,39.7] 36.1 [32.4,39.7] 2,436
Total 515 [45.5,57.5] 57.6 [53.0,62.1] 66.4 [64.4,68.4] 63.7 [62.0,65.5] 9,352
Tanzania Urban 50.8 [44.0,57.6] 56.4 [51.0,61.8] 66.7 [64.2,69.3] 63.4 [61.3,65.6] 6,938
DHS 2010 Rural 56.1 [53.5,58.7] 62.0 [53.9,70.0] 65.4 [62.3,68.6] 64.6 [61.7,67.4] 2,414
Total 41.3 [32.9,49.6] 39.2 [29.8,48.6] 48.7 [44.1,53.4] 46.7 [42.7,50.6] 4,421
Uganda Urban 41.3 [32.9,49.6] 39.8 [29.8,49.8] 49.0 [43.5,54.5] 46.7 [42.2,51.2] 3,711
MIS 2008 Rural - - * * 47.7 [39.8,55.6] 46.4 [39.3,53.4] 710
Total 45.2 [20.9,69.6] 49.1 [42.8,55.4] 54.2 [51.5,57.0] 53.3 [50.8,55.8] 7,164
Zambia Urban (29.7) [29.6,29.8] 46.5 [37.1,55.9] 55.1 [51.5,58.7] 53.7 [50.4,57.1] 4,685
DHS 2007 Rural *x 52.1 [43.8,60.5] 52.4 [48.7,56.1] 52.6 [49.2,55.9] 2,479
Total 13.7 [11.2,16.3] 21.4 [18.2,24.5] 35.8 [31.1,40.5] 28.4 [25.6,31.2] 9,467
Zimbabwe Urban 13.7 [11.2,16.3] 23.2 [17.3,29.0] 36.9 [31.3,42.6] 314 [27.3,35.5] 6,249
DHS 2010 Rural - - 19.6 [17.2,21.9] 30.7 [25.6,35.7] 22.5 [20.2,24.7] 3,217
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Table A10. Percent of household ownership of at least 1 ITN for every 2 people in household by MAP 2007
endemicity categories (2) and by Urban-Rural residence

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% ClI Estimate 95% ClI Estimate 95% CI N
Total 8.0 [5.8,10.2] 6.1 [5.1,7.0] 6.3 [5.4,7.2] 7,699
Urban * ¥ 5.3 [4.0,6.5] 53 [4.1,6.5] 4,759
Angola MIS 2011 Rural 7.9 [5.7,10.1] 8.0 [6.5,9.6] 8.0 [6.7,9.3] 2,939
Total 0.8 [-0.3,1.9] 14 [1.0,1.9] 14 [1.0,1.8] 8,758
Urban 0.8 [-0.3,1.9] 1.0 [0.61.3] 1.0 [0.6,1.3] 5,243
DRC DHS 2007 Rural - - 2.1 [1.3,2.9] 2.1 [1.3,2.9] 3,515
Total 12.7 [6.7,18.7] 17.3 [16.1,18.4] 17.1 [16.0,18.3] 11,603
Urban (6.7) [6.7,6.7] 19.1 [17.4,20.9] 19.0 [17.3,20.8] 6,081
Ghana DHS 2008 Rural 13.5 [6.8,20.2] 15.1 [13.6,16.6] 15.0 [13.5,16.5] 5,621
Total 248 [22.1,27.5] 31.3 [27.4,35.1] 27.2 [25.0,29.3] 9,033
Urban 20.4 [17.0,23.7] 27.6 [23.8,31.4] 23.2 [20.8,25.7] 6,682
Kenya DHS 2008 Rural 35.4 [31.6,39.3] 46.4 [31.9,60.9] 38.4 [33.9,43.0] 2,350
Total 17.6 [10.1,25.1] 17.1  [14.8,19.3] 17.1 [15.0,19.3] 4,162
Urban (40.0) [40.0,40.0] 14.3 [11.6,16.9] 14.4 [11.7,17.0] 2,104
Liberia MIS 2011 Rural 17.1 [9.5,24.8] 20.8 [17.1,24.4] 20.0 [16.6,23.4] 2,058
Total 12.4 [7.9,16.9] 19.4 [18.3,20.4] 18.7 [17.8,19.7] 17,644
Urban 2.3 [0.7,4.0] 18.4 [17.3,19.6] 17.1 [16.1,18.1] 14,974
Madagascar DHS 2008 Rural 48.6 [41.8,55.4] 249 [22.0,27.7] 27.9 [25.4,30.5] 2,669
Total - - 19.9 [18.9,20.8] 19.9 [18.9,20.8] 24,202
Urban - - 17.8 [16.9,18.8] 17.8 [16.9,18.8] 20,275
Malawi DHS 2011 Rural - - 30.2 [27.2,33.3] 30.2 [27.2,33.3] 3,927
Total 105 [3.6,17.4] 33.7 [30.1,37.4] 33.0 [29.4,36.6] 1,586
Urban 109 [3.3,18.4] 319 [27.6,36.2] 31.1 [26.9,35.3] 1,244
Mali AMP 2010 Rural *oF 40.4 [33.4,47.3] 39.9 [33.0,46.8] 341
Total 25 [1.9,3.1] 10.5 [9.3,11.8] 6.5 [5.7,7.2] 9,031
Urban 3.8 [2.15.5] 9.6 [8.2,11.0] 8.3 [7.2,94] 4,870
Namibia DHS 2006 Rural 20 [1.4,2.6] 155 [12.6,18.4] 43 [3.6,5.1] 4,161
Total 143 [-2.3,30.8] 142 [12.0,16.3] 142 [12.0,16.3] 5,895
Urban *oox 15.3 [12.5,18.0] 15.3 [12.6,18.0] 4,175
Nigeria MIS 2010 Rural (3.8) [3.8,3.8] 11.6 [8.1,15.0] 11.4 [8.1,14.8] 1,720
Total 29.2 [26.7,31.6] 48.0 [46.1,49.8] 40.4 [39.0,41.7] 12,540
Urban 28.6 [26.1,31.1] 46.3 [44.1,48.5] 38.6 [37.1,40.1] 10,781
Rwanda DHS 2011 Rural 35.8 [25.0,46.7] 55.2 [51.8,58.7] 51.1 [47.1,55.0] 1,759
Total 45 [1.7,7.4] 18,5 [17.0,20.1] 17.1 [15.7,18.5] 7,793
Urban - - 20.6 [18.7,22.4] 20.6 [18.7,22.4] 3,929
Senegal DHS 2010 Rural 45 [1.7,7.4] 16.0 [13.6,18.4] 13.7 [11.7,15.7] 3,864
Total 10.1 [5.0,15.2] 6.5 [5.7,7.3] 6.6 [5.7,7.4] 7,230
Urban 14.4 [9.5,19.2] 6.3 [5.3,7.3] 6.4 [5.4,7.4] 4,794
Sierra Leone DHS 2008 Rural 43 [-0.6,9.3] 6.9 [5.5,8.3] 6.8 [5.5,8.2] 2,436
Total 22.0 [19.0,25.1] 229 [21.4,24.4] 22.8 [21.5,24.1] 9,352
Urban 20.2 [16.4,24.1] 19.8 [18.2,21.3] 19.8 [18.4,21.3] 6,938
Tanzania DHS 2010 Rural 25.3 [20.4,30.2] 33.0 [29.5,36.5] 31.3 [28.4,34.3] 2,414
Total 11.4 [8.9,13.8] 16.7 [14.4,19.1] 16.4 [14.2,18.5] 4,421
Urban 11.4 [8.9,13.8] 15,5 [13.0,18.1] 15.2 [12.8,17.5] 3,711
Uganda MIS 2008 Rural - - 22.6 [13.3,31.8] 22.6 [13.3,31.8] 710
Total - - 18.1 [16.5,19.7] 18.1 [16.5,19.7] 7,164
Urban - - 17.8 [15.8,19.8] 17.8 [15.8,19.8] 4,685
Zambia DHS 2007 Rural - - 18.6 [16.0,21.2] 18.6 [16.0,21.2] 2,479
Total 8.2 [6.9,9.5] 30.6 [23.9,37.3] 12.1  [10.3,13.9] 9,467
Urban 7.8 [5.8,9.7] 31.0 [23.9,38.0] 13.6 [11.0,16.2] 6,249
Zimbabwe DHS 2010 Rural 8.8 [7.5,10.1] 24.0 [5.9,42.2] 9.2 [7.8,10.6] 3,217
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Table A12. Percent of household ownership of at least 1 ITN for every 2 people in household by MAP
2010 endemicity categories (2) and by Urban-Rural residence

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% ClI Estimate 95% ClI Estimate 95% ClI N
Total 55 [1.6,9.4] 6.3 [5.4,7.3] 6.3 [5.4,7.2] 7,699
Urban 20 [-2.2,6.2] 54 [4.2,6.6] 53 [4.1,6.5] 4,759
Angola MIS 2011  Rural 8.6 [4.5,12.8] 7.9 [6.6,9.3] 8.0 [6.7,9.3] 2,939
Total 0.7 [-0.0,1.5] 15 [1.0,1.9] 14 [1.0,1.8] 8,758
Urban 0.7 [-0.3,1.7] 1.0 [0.6,1.3] 1.0 [0.6,1.3] 5,243
DRC DHS 2007 Rural 0.7 [-0.3,1.7] 2.2 [1.3,3.0] 2.1 [1.3,2.9] 3,515
Total 11.9 [-0.5,24.4] 17.2 [16.0,18.3] 17.1 [16.0,18.3] 11,603
Ghana DHS Urban - - 19.0 [17.3,20.8] 19.0 [17.3,20.8] 6,081
2008 Rural 11.9 [-0.6,24.5] 15.0 [13.5,16.6] 15.0 [13.5,16.5] 5,521
Total 257 [23.3,28.1] 319 [27.3,36.5] 27.2 [25.0,29.3] 9,033
Urban 21.2 [18.2,24.2] 28.3 [23.9,32.8] 23.2 [20.8,25.7] 6,682
Kenya DHS 2008  Rural 36.2 [31.9,40.4] 54.1 [40.7,67.5] 38.4 [33.9,43.0] 2,350
Total 20.8 [12.4,29.2] 16.9 [14.7,19.2] 17.1 [15.0,19.3] 4,162
Urban (40.0) [40.0,40.0] 143 [11.6,16.9] 14.4 [11.7,17.0] 2,104
Liberia MIS 2011  Rural 20.0 [11.4,28.6] 20.0 [16.3,23.6] 20.0 [16.6,23.4] 2,058
Total 5.3 [0.9,9.7] 19.6 [18.5,20.6] 18.7 [17.8,19.7] 17,644
Madagascar Urban 3.2 [-0.7,7.2] 18.1 [17.0,19.2] 17.1  [16.1,18.1] 14,974
DHS 2008 Rural 38.5 [25.8,51.3] 27.7 [25.0,30.3] 27.9 [25.4,30.5] 2,669
Total - - 19.9 [18.9,20.8] 19.9 [18.9,20.8] 24,202
Malawi DHS Urban - - 17.8 [16.9,18.8] 17.8 [16.9,18.8] 20,275
2011 Rural - - 30.2 [27.2,33.3] 30.2 [27.2,33.3] 3,927
Total 245 [8.4,40.6] 33.3 [29.6,37.1] 33.0 [29.4,36.6] 1,586
Urban 23.7 [5.6,41.8] 31.4 [27.1,35.8] 31.1 [26.9,35.3] 1,244
Mali AMP 2010 Rural (32.1) [29.4,34.8] 40.1 [33.0,47.1] 39.9 [33.0,46.8] 341
Total 3.7 [2.8,4.6] 9.1 [7.9,10.3] 6.5 [5.7,7.2] 9,031
Namibia DHS Urban 59 [3.2,8.7] 9.0 [7.6,10.3] 8.3 [7.2,9.4] 4,870
2006 Rural 29 [2.23.7] 9.6 [7.3,12.0] 43 [3.6,5.1] 4,161
Total 3.2 [-2.08.5] 143 [12.1,16.5] 142 [12.0,16.3] 5,895
Urban - - 15.3 [12.6,18.0] 15.3 [12.6,18.0] 4,175
Nigeria MIS 2010  Rural 3.2 [-2.0,8.5] 11.7 [8.2,15.2] 11.4 [8.1,14.8] 1,720
Total 37.9 [36.3,39.5] 48.1 [45.4,50.8] 40.4 [39.0,41.7] 12,540
Rwanda DHS Urban 35.3 [33.4,37.2] 47.8 [45.0,50.6] 38.6 [37.1,40.1] 10,781
2011 Rural 50.8 [46.6,55.0] 545 [43.2,65.8] 51.1 [47.1,55.0] 1,759
Total 10.9 [9.0,12.8] 24.6 [22.6,26.5] 17.1 [15.7,18.5] 7,793
Senegal DHS Urban 13.6 [10.2,17.1] 23.6 [21.3,26.0] 20.6 [18.7,22.4] 3,929
2010 Rural 9.8 [7.6,12.0] 275 [24.2,30.7] 13.7 [11.7,15.7] 3,864
Total - - 6.6 [5.7,7.4] 6.6 [5.7,7.4] 7,230
Sierra Leone Urban - - 6.4 [5.4,7.4] 6.4 [5.4,7.4] 4,794
DHS 2008 Rural - - 6.8 [5.5,8.2] 6.8 [5.5,8.2] 2,436
Total 20.5 [17.8,23.2] 23.7 [22.1,25.2] 22.8 [21.5,24.1] 9,352
Tanzania DHS Urban 16.5 [13.7,19.3] 20.9 [19.2,22.6] 19.8 [18.4,21.3] 6,938
2010 Rural 28.4 [23.5,33.4] 329 [29.3,36.6] 31.3 [28.4,34.3] 2,414
Total 10.3 [8.3,12.4] 16.7 [14.4,18.9] 16.4 [14.2,18.5] 4,421
Uganda MIS Urban 10.3 [8.3,12.4] 155 [13.0,17.9] 15.2 [12.8,17.5] 3,711
2008 Rural - - 22.6 [13.3,31.8] 22.6 [13.3,31.8] 710
Total 16.6 [13.0,20.1] 18.4 [16.6,20.1] 18.1 [16.5,19.7] 7,164
Zambia DHS Urban 19.1 [8.7,29.5] 17.8 [15.7,19.8] 17.8 [15.8,19.8] 4,685
2007 Rural 16.3 [12.5,20.1] 20.3 [16.6,24.0] 18.6 [16.0,21.2] 2,479
Total 5.7 [4.8,6.5] 21.4 [17.6,25.3] 12.1  [10.3,13.9] 9,467
Zimbabwe DHS Urban 3.6 [2.4,4.9] 21.4 [17.2,25.5] 13.6 [11.0,16.2] 6,249
2010 Rural 7.6 [6.58.7] 22.2 [14.2,30.1] 9.2 [7.8,10.6] 3,217
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Table A13. Percent of household ownership of at least 1 ITN for every 2 people in household by MARA
suitability categories and by Urban-Rural residence

Suitability
None (0%) Low (<0 to <75%) High (<=75%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 12.1 [2.8,21.4] 7.3 [6.0,8.6] 5.0 [3.7,6.2] 6.3 [5.4,7.2] 7,699
Angola Urban - - 6.6 [4.0,9.1] 45 [3.3,5.7] 5.3 [4.1,6.5] 4,759
MIS 2011 Rural 12.1 [2.8,21.5] 7.8 [6.6,9.0] 8.6 [2.5,14.7] 8.0 [6.7,9.3] 2,939
Total 0.0 [0.0,0.0] 0.9 [0.2,1.5] 15 [1.1,2.0] 1.4 [1.0,1.8] 8,758
DRC Urban 0.0 [0.0,0.0] 0.3 [-0.2,0.8] 1.1 [0.7,1.5] 1.0 [0.6,1.3] 5,243
DHS 2007 Rural (0.0) [0.0,0.0] 1.8 [0.6,3.0] 21 [1.2,3.0] 2.1 [1.3,2.9] 3,515
Total - - 119 [7.8,16.1] 17.3 [16.1,18.5] 17.1 [16.0,18.3] 11,603
Ghana Urban - - (3.8) [3.8,3.8] 19.1 [17.4,20.8] 19.0 [17.3,20.8] 6,081
DHS 2008 Rural - - 12,5 [8.2,16.8] 15.2 [13.6,16.7] 15.0 [13.5,16.5] 5,521
Total 16.3 [11.6,21.1] 28.5 [25.9,31.2] 36.8 [30.8,42.8] 27.2 [25.0,29.3] 9,033
Kenya Urban 11.2 [6.5,15.8] 25.6 [22.5,28.7] 31.4 [25.9,36.9] 23.2 [20.8,25.7] 6,682
DHS 2008 Rural 30.5 [27.2,33.7] 38.1 [33.3,42.9] 47.3 [30.2,64.4] 38.4 [33.9,43.0] 2,350
Total - - - - 17.1 [15.0,19.3] 17.1 [15.0,19.3] 4,162
Liberia Urban - - - - 144 [11.7,17.0] 14.4 [11.7,17.0] 2,104
MIS 2011 Rural - - - - 20.0 [16.6,23.4] 20.0 [16.6,23.4] 2,058
Total 24.2 [14.7,33.6] 8.5 [7.1,9.9] 24.0 [22.6,25.4] 18.7 [17.8,19.7] 17,644
Madagascar Urban 9.9 [0.3,19.6] 7.2 [5.6,8.9] 22.2 [20.8,23.7] 17.1 [16.1,18.1] 14,974
DHS 2008 Rural 45.9 [39.8,52.0] 13.3 [10.5,16.2] 40.8 [37.2,44.3] 27.9 [25.4,30.5] 2,669
Total 24.0 [12.6,35.4] 20.1 [18.2,22.0] 19.7 [18.6,20.9] 19.9 [18.9,20.8] 24,202
Malawi Urban 23.2 [11.6,34.8] 17.0 [15.0,18.9] 18.1 [17.0,19.2] 17.8 [16.9,18.8] 20,275
DHS 2011 Rural * ox 33.5 [29.2,37.8] 28.8 [25.0,32.6] 30.2 [27.2,33.3] 3,927
Total - - 31.3 [20.8,41.9] 33.1 [29.3,36.9] 33.0 [29.4,36.6] 1,586
Mali Urban - - 32.0 [19.8,44.3] 31.0 [26.6,35.4] 31.1 [26.9,35.3] 1,244
AMP 2010 Rural - - 27.6 [16.0,39.2] 40.6 [33.4,47.8] 39.9 [33.0,46.8] 341
Total 19 [1.1,2.6] 6.5 [5.6,7.5] 12.2 [9.6,14.9] 6.5 [5.7,7.2] 9,031
Namibia Urban 3.8 [2.1,5.5] 7.7 [6.2,9.1] 14.5 [10.9,18.2] 8.3 [7.2,9.4] 4,870
DHS 2006 Rural 0.8 [0.2,1.4] 5.1 [4.0,6.1] 7.7 [4.8,10.5] 43 [3.6,5.1] 4,161
Total - - 16.3 [0.8,31.8] 14.2 [12.0,16.3] 14.2 [12.0,16.3] 5,895
Nigeria Urban - - 17.8 [-3.1,38.8] 15.3 [12.5,18.0] 15.3 [12.6,18.0] 4,175
MIS 2010 Rural - - (12.3) [10.6,14.1] 114 [8.0,14.8] 11.4 [8.1,14.8] 1,720
Total 26.2 [23.2,29.2] 46.4 [44.5,48.2] 47.0 [41.7,52.4] 40.4 [39.0,41.7] 12,540
Rwanda Urban 26.1 [23.0,29.2] 45.0 [42.9,47.1] 42.1 [36.3,47.9] 38.6 [37.1,40.1] 10,781
DHS 2011 Rural 27.8 [16.2,39.4] 53.4 [49.5,57.2] 56.9 [46.8,67.0] 51.1 [47.1,55.0] 1,759
Total - - 21.0 [16.3,25.7] 17.0 [15.5,18.4] 17.1 [15.7,18.5] 7,793
Senegal Urban - - 23.5 [17.8,29.3] 20.5 [18.6,22.4] 20.6 [18.7,22.4] 3,929
DHS 2010 Rural - - 19.7 [13.3,26.1] 13.3 [11.2,15.4] 13.7 [11.7,15.7] 3,864
Total (16.2) [10.6,21.8] - - 6.5 [5.7,7.3] 6.6 [5.7,7.4] 7,230
Sierra Leone Urban (16.2) [10.6,21.9] - - 6.3 [5.3,7.4] 6.4 [5.4,7.4] 4,794
DHS 2008 Rural - - - - 6.8 [5.5,8.2] 6.8 [5.5,8.2] 2,436
Total 13.5 [9.9,17.0] 20.2 [17.1,23.2] 24.1 [22.5,25.7] 22.8 [21.5,24.1] 9,352
Tanzania Urban 14.1 [10.1,18.1] 17.5 [14.4,20.5] 21.0 [19.2,22.8] 19.8 [18.4,21.3] 6,938
DHS 2010 Rural 9.3 [5.3,13.3] 30.5 [22.3,38.6] 32.1 [28.8,35.4] 31.3 [28.4,34.3] 2,414
Total 10.4 [8.7,12.1] 16.0 [9.4,22.6] 16.9 [14.5,19.2] 16.4 [14.2,18.5] 4,421
Uganda Urban 10.4 [8.7,12.1] 15.3 [8.3,22.4] 15.6 [13.0,18.1] 15.2 [12.8,17.5] 3,711
MIS 2008 Rural - - * * 22.4 [12.4,32.5] 22.6 [13.3,31.8] 710
Total 14.2 [7.6,20.9] 149 [11.2,18.7] 18.7 [17.0,20.5] 18.1 [16.5,19.7] 7,164
Zambia Urban (9.6) [6.0,13.2] 13.0 [8.0,18.0] 18.6 [16.4,20.8] 17.8 [15.8,19.8] 4,685
DHS 2007 Rural * 17.2  [11.3,23.1] 18.9 [16.0,21.9] 18.6 [16.0,21.2] 2,479
Total 8.8 [4.9,12.6] 9.1 [6.9,11.2] 15.2 [12.3,18.1] 12.1 [10.3,13.9] 9,467
Zimbabwe Urban 8.8 [4.9,12.6] 10.6 [6.6,14.7] 15.5 [12.0,19.0] 13.6 [11.0,16.2] 6,249
DHS 2010 Rural - - 7.5 [6.0,9.0] 13.9 [10.9,16.9] 9.2 [7.8,10.6] 3,217
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Appendix B: Use

Table B1. Percent of individuals by season categories (4)

Seasonality
No season Out season  Transition season In season Total N

Angola MIS 2011 28.9 17.8 9.8 43.6 100.0 35,431
DRC DHS 2007 6.6 0.8 10.1 82.5 100.0 42,337
Ghana DHS 2008 - 1.6 10.1 88.2 100.0 40,883
Kenya DHS 2008 49.4 22.8 1.6 26.3 100.0 35,772
Liberia MIS 2011

Madagascar DHS 2008 37.9 5.4 3.7 53.0 100.0 76,131
Malawi DHS 2010 14.1 61.5 20.1 4.4 100.0 105,251
Mali AMP 2010 5.4 0.5 94.0 100.0 8,749
Namibia DHS 2006 44.6 6.0 9.4 40.0 100.0 37,957
Nigeria MIS 2010 0.4 195 80.1 100.0 28,284
Rwanda DHS 2011 51.5 21.3 7.1 20.2 100.0 52,877
Senegal DHS 2010

Sierra Leone DHS 2008 0.4 63.9 55 30.2 100.0 38,348
Swaziland DHS 2006 29.0 50.9 8.5 11.6 100.0 20,520
Tanzania DHS 2010 13.3 8.3 4.4 74.0 100.0 42,557
Uganda MIS 2009 7.8 16.9 4.2 71.1 100.0 19,160
Zambia DHS 2007 10.5 58.8 15.4 154 100.0 31,332
Zimbabwe DHS 2010 50.2 16.7 14.5 18.6 100.0 37,475

Table B2. Percent of individuals, children under 5 years, and pregnant women use of ITN previous night (All
in households included)

All individuals Children under 5 years Pregnant women
Percent N Percent N Percent N
Angola MIS 2011 19.2 35,431 26.4 7,584 25.9 1,281
DRC DHS 2007 45 42,337 6.0 8,035 7.5 1,038
Ghana DHS 2008 20.9 40,883 39.1 5,443 27.0 340
Kenya DHS 2008 35.6 35,772 47.1 5,569 48.6 574
Liberia MIS 2011 32.3 17,255 37.8 3,185 39.8 352
Madagascar DHS 2008 37.3 76,131 46.3 11,871 46.8 1,355
Malawi DHS 2010 29.0 105,251 39.5 18,074 34.6 1,963
Mali AMP 2010* 57.1 8,749 72.2 1,867 - -
Namibia DHS 2006 5.6 37,957 10.6 4,977 9.0 507
Nigeria MIS 2010 23.0 28,284 28.9 5,810 33.2 709
Rwanda DHS 2011 57.8 52,877 69.8 8,611 72.2 932
Senegal DHS 2010 28.7 67,087 34.3 11,364 36.1 1,148
Sierra Leone DHS 2008 19.6 38,348 26.5 6,000 27.7 589
Swaziland DHS 2006 0.2 20,520 0.6 2,919 0.6 279
Tanzania DHS 2010 45.3 42,557 64.1 7,302 57.1 894
Uganda MIS 2009 25.8 19,160 32.8 3,699 43.5 395
Zambia DHS 2007 23.4 31,332 29.0 5,827 32.8 725
Zimbabwe DHS 2010 8.6 37,475 9.6 5,539 9.1 705

*No information collected on pregnant women in Mali
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Table B3. Percent of individuals, children under 5 years, and pregnant women use of ITN previous night
(Only households with at least 1 ITN)

All individuals Children under 5 years Pregnant women
Percent N Percent N Percent N
Angola MIS 2011 52.7 12,919 62.4 3,208 69.3 479
DRC DHS 2007 44.4 4,295 54.7 882 65.0 120
Ghana DHS 2008 43.2 19,756 58.3 3,649 52.3 175
Kenya DHS 2008 58.7 21,695 69.2 3,793 76.3 366
Liberia MIS 2011 61.4 9,086 69.1 1,742 77.3 181
Madagascar DHS 2008 63.2 44,896 71.8 7,658 76.9 825
Malawi DHS 2010 48.5 62,996 59.1 12,071 56.3 1,207
Mali AMP 2010* 63.7 7,844 78.2 1,724 - -
Namibia DHS 2006 23.1 9,188 34.3 1,546 31.7 144
Nigeria MIS 2010 49.9 13,027 58.7 2,859 64.9 363
Rwanda DHS 2011 67.5 45,234 75.3 7,978 81.0 831
Senegal DHS 2010 43.6 44,229 48.8 7,987 51.4 806
Sierra Leone DHS 2008 51.3 14,663 61.9 2,571 71.0 230
Swaziland DHS 2006 4.7 1,085 7.5 224 (5.8) 27
Tanzania DHS 2010 63.7 30,270 76.8 6,093 74.1 689
Uganda MIS 2009 50.3 9,807 59.1 2,052 77.6 222
Zambia DHS 2007 41.8 17,524 49.4 3,425 58.0 410
Zimbabwe DHS 2010 28.3 11,340 30.2 1,757 30.0 215

*No information collected on pregnant women in Mali
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Table B10. Percent of individual use of ITN previous night by season categories (2) and by Urban-Rural
residence (All households included)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 19.8 [17.0,22.7] 18.7 [16.5,20.9] 19.2 [17.5,21.0] 35,431
Urban 19.7 [13.7,25.7] 18.2 [15.7,20.7] 18.7 [16.1,21.3] 20,977
Angola MIS 2011 Rural 19.9 [17.4,22.5] 20.1 [15.5,24.6] 20.0 [17.7,22.2] 14,454
Total 2.8 [1.5,4.0] 4.6 [3.8,5.5] 45 [3.7,5.3] 42,337
Urban 0.7 [0.0,1.4] 3.5 [25,4.5] 3.4 [2.4,4.3] 24,148
DRC DHS 2007 Rural 4.3 [2.3,6.3] 6.2 [4.9,7.5] 6.0 [4.8,7.2] 18,189
Total 12.0 [7.5,16.4] 21.0 [19.9,22.1] 20.9 [19.7,22.0] 40,883
Urban 11.6 [10.4,12.8] 26.0 [24.3,27.8] 25.9 [24.2,27.6] 22,951
Ghana DHS 2008 Rural 12.1  [6.1,18.1] 145 [13.2,15.7] 14.4 [13.2,15.6] 17,932
Total 32.4 [29.6,35.3] 43.8 [40.4,47.3] 35.6 [33.3,37.9] 35,772
Urban 29.1 [25.8,32.5] 42.3 [38.4,46.1] 32.8 [30.1,35.4] 28,491
Kenya DHS 2008 Rural 45.6 [40.0,51.2] 49.7 [40.9,58.5] 46.8 [42.1,51.5] 7,282
Total 30.7 [27.4,34.0] 32.6 [29.4,35.9] 32.3 [29.6,35.1] 17,255
Urban 30.1 [26.5,33.6] 30.7 [26.2,35.2] 30.5 [27.0,34.1] 8,903
Liberia MIS 2011 Rural 32.7 [25.2,40.3] 34.4 [29.8,38.9] 34.2 [30.0,38.5] 8,352
Total 20.8 [18.3,23.4] 49.8 [47.9,51.7] 37.3 [35.9,38.6] 76,131
Urban 17.4 [14.3,20.5] 48.6 [46.6,50.6] 36.1 [34.6,37.7] 65,276
Madagascar DHS 2008 Rural 33.8 [30.4,37.3] 61.7 [57.9,65.6] 44.0 [41.2,46.8] 10,855
Total 27.2 [26.0,28.4] 34.7 [32.6,36.8] 29.0 [28.0,30.1] 105,251
Urban 25.1 [23.8,26.4] 33.7 [31.6,35.7] 27.4 [26.2,28.5] 88,862
Malawi DHS 2011 Rural 37.0 [33.8,40.3] 44.0 [33.8,54.2] 38.1 [35.0,41.3] 16,389
Total 51.2 [41.6,60.9] 57.5 [54.4,60.5] 57.1 [54.2,60.1] 8,749
Urban 52.2 [41.6,62.8] 57.9 [54.2,61.7] 57.6 [54.0,61.2] 6,787
Mali AMP 2010 Rural 47.4 [25.2,69.7] 55.9 [50.9,60.9] 55.5 [50.6,60.4] 1,962
Total 3.5 [2.6,4.4] 7.7 [6.7,8.8] 5.6 [5.0,6.2] 37,957
Urban 5.3 [3.2,7.3] 7.6 [6.4,8.8] 6.8 [5.9,7.8] 22,251
Namibia DHS 2006 Rural 25 [1.8,3.1] 8.3 [6.3,10.3] 3.8 [3.1,4.5] 15,707
Total 49 [2.2,7.7] 23.0 [20.1,26.0] 23.0 [20.0,25.9] 28,284
Urban 3.8 [3.8,3.8] 25.6 [21.9,29.4] 25.5 [21.8,29.2] 20,726
Nigeria MIS 2010 Rural 17.4 [17.4,17.4] 16.0 [12.0,20.0] 16.0 [12.0,20.0] 7,559
Total 54.8 [53.3,56.2] 65.8 [63.6,68.0] 57.8 [56.6,58.9] 52,877
Urban 54.3 [52.7,55.9] 65.1 [62.5,67.8] 56.9 [55.6,58.2] 45,761
Rwanda DHS 2011 Rural 58.9 [54.3,63.5] 67.9 [63.7,72.1] 63.4 [60.1,66.8] 7,116
Total 35.4 [31.9,38.9] 25.6 [23.0,28.1] 28.7 [26.7,30.8] 67,087
Urban 34.1 [30.4,37.9] 30.3 [27.0,33.5] 31.9 [29.5,34.3] 36,722
Senegal DHS 2010 Rural 38.5 [30.7,46.2] 21.4 [17.8,25.1] 24.9 [21.6,28.2] 30,365
Total 21.2 [19.2,23.1] 16.8 [14.4,19.2] 19.6 [18.1,21.1] 38,348
Urban 22.9 [20.3,25.6] 16.3 [13.7,18.8] 20.3 [18.4,22.2] 25,805
Sierra Leone DHS 2008 Rural 18.1 [15.3,20.8] 18.3 [12.5,24.2] 18.1 [15.6,20.7] 12,543
Total 34.3 [29.7,38.8] 48.3 [46.3,50.3] 45.3 [43.5,47.1] 42,557
Urban 29.2 [24.1,34.4] 47.4 [45.3,49.6] 43.8 [41.8,45.8] 32,920
Tanzania DHS 2010 Rural 46.6 [39.6,53.5] 51.7 [46.6,56.9] 50.3 [46.2,54.3] 9,638
Total 21.1 [15.8,26.4] 27.3 [23.8,30.8] 25.8 [22.8,28.7] 19,160
Urban 20.8 [15.3,26.4] 26.7 [22.5,30.9] 25.1 [21.7,28.5] 16,543
Uganda MIS 2008 Rural 271 [27.1,27.1] 30.2 [24.2,36.1] 29.9 [24.5,35.3] 2,618
Total 21.7 [19.6,23.9] 27.1 [24.0,30.1] 23.4 [21.7,25.0] 31,332
Urban 22.8 [19.7,25.9] 25.8 [22.1,29.4] 23.9 [21.7,26.1] 20,129
Zambia DHS 2007 Rural 20.3 [17.7,22.9] 31.8 [26.4,37.3] 22.4 [20.1,24.7] 11,203
Total 6.5 [5.4,7.6] 12.7 [9.7,15.7] 8.6 [7.3,9.8] 37,475
Urban 6.6 [4.8,8.4] 12.5 [9.3,15.8] 9.1 [7.4,10.9] 25,846
Zimbabwe DHS 2010 Rural 6.4 [5.3,7.5] 14.0 [9.4,18.7] 7.3 [6.1,8.5] 11,629
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Table B11. Percent of children under 5 years use of ITN previous night by season categories (2) and by
Urban-Rural residence (All households included)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% ClI N
Total 27.6 [23.2,31.9] 255 [22.5,28.6] 26.4 [23.9,29.0] 7,584
Urban 25.7 [17.7,33.7] 245 [21.0,28.1] 24.9 [21.4,28.4] 5,071
Angola MIS 2011 Rural 29.3 [25.6,33.1] 29.7 [23.5,35.9] 29.5 [26.3,32.6] 2,514
Total 3.5 [1.1,5.9] 6.2 [4.8,7.6] 6.0 [4.7,7.3] 8,035
Urban 0.5 [-0.1,1.0] 48 [3.2,6.5] 46 [3.1,6.2] 4,798
DRC DHS 2007 Rural 5.9 [1.7,10.1] 8.3 [6.1,10.5] 8.0 [6.0,10.1] 3,237
Total 24.8 [18.8,30.8] 39.3 [37.2,41.3] 39.1 [37.1,41.1] 5,443
Urban A 43.2 [40.5,45.9] 43.2 [40.5,45.9] 3,333
Ghana DHS 2008 Rural (22.1) [14.7,29.6] 32.8 [29.8,35.9] 32.6 [29.6,35.6] 2,110
Total 42.9 [38.5,47.4] 57.3 [53.7,60.9] 47.1 [43.7,50.6] 5,569
Urban 38.9 [33.9,44.0] 56.0 [51.9,60.2] 43.8 [39.9,47.8] 4,583
Kenya DHS 2008 Rural 62.3 [56.3,68.2] 62.6 [54.3,70.9] 62.4 [57.6,67.2] 986
Total 37.3 [32.5,42.0] 379 [34.0,41.8] 37.8 [34.5,41.1] 3,185
Urban 36.9 [31.8,42.1] 34.7 [29.5,39.9] 35.2 [31.0,39.3] 1,895
Liberia MIS 2011 Rural 38.8 [26.3,51.3] 419 [36.1,47.6] 41.7 [36.3,47.0] 1,290
Total 26.4 [22.9,29.9] 60.3 [57.9,62.6] 46.3 [44.3,48.3] 11,871
Urban 22.2 [18.1,26.2] 59.4 [56.8,61.9] 45.0 [42.8,47.2] 10,575
Madagascar DHS 2008 Rural 47.9 [42.9,52.9] 72.0 [66.4,77.6] 57.1 [53.2,61.0] 1,296
Total 37.7 [36.0,39.5] 44.8 [42.2,47.5] 39.5 [38.0,41.0] 18,074
Urban 36.1 [34.3,37.9] 43.8 [41.1,46.5] 38.1 [36.6,39.6] 15,634
Malawi DHS 2011 Rural 47.0 [41.4,52.7] 55.9 [45.9,65.8] 48.4 [43.3,53.5] 2,440
Total 615 [50.7,72.4] 73.0 [68.8,77.2] 72.2 [68.2,76.3] 1,867
Urban 63.1 [51.6,74.6] 74.2 [69.1,79.2] 73.4 [68.6,78.2] 1,508
Mali AMP 2010 Rural 54.5 [24.8,84.3] 68.2 [61.4,74.9] 67.3 [60.6,74.1] 359
Total 6.5 [4.8,8.2] 145 [12.4,16.6] 10.6 [9.3,12.0] 4,977
Urban 9.0 [5.8,12.1] 142 [11.8,16.6] 12.4 [10.6,14.2] 3,265
Namibia DHS 2006 Rural 4.4 [2.9,5.9] 16.0 [11.2,20.8] 7.3 [5.6,8.9] 1,712
Total (4.8) [0.4,9.2] 29.0 [25.1,32.9] 28.9 [24.9,32.8] 5,810
Urban (3.1) [3.1,3.1] 31.0 [26.1,35.9] 30.8 [25.9,35.7] 4,490
Nigeria MIS 2010 Rural * 22.2 [16.9,27.6] 22.2 [16.9,27.6] 1,320
Total 68.9 [67.3,70.6] 72.0 [69.2,74.9] 69.8 [68.4,71.2] 8,611
Urban 68.5 [66.7,70.3] 70.2 [66.9,73.5] 68.9 [67.4,70.5] 7,588
Rwanda DHS 2011 Rural 73.6 [69.3,77.9] 78.6 [73.3,83.9] 76.1 [72.6,79.6] 1,023
Total 40.6 [36.6,44.7] 311 [27.9,34.3] 34.3 [31.8,36.9] 11,364
Urban 38.6 [34.1,43.1] 34.7 [30.7,38.8] 36.4 [33.4,39.4] 7,047
Senegal DHS 2010 Rural 47.6 [38.7,56.5] 26.7 [22.0,31.5] 30.9 [26.5,35.3] 4,317
Total 29.3 [26.1,32.5] 21.1 [17.2,25.0] 26.5 [24.0,29.0] 6,000
Urban 28.4 [24.5,32.4] 19.3 [15.8,22.8] 25.1 [22.3,28.0] 4,388
Sierra Leone DHS 2008 Rural 314 [26.4,36.3] 27.4 [15.4,39.5] 30.3 [25.4,35.2] 1,611
Total 54.7 [46.7,62.7] 66.4 [63.8,68.9] 64.1 [61.4,66.7] 7,302
Urban 50.9 [40.8,61.0] 66.8 [64.0,69.7] 64.0 [61.0,67.1] 5,884
Tanzania DHS 2010 Rural 64.3 [57.0,71.6] 64.2 [58.0,70.4] 64.2 [59.5,68.9] 1,418
Total 27.2 [20.7,33.8] 34.3 [29.6,39.1] 32.8 [28.9,36.7] 3,699
Urban 26.6 [20.0,33.2] 34.8 [29.4,40.3] 32.8 [28.4,37.3] 3,205
Uganda MIS 2008 Rural @ 9 31.8 [23.9,39.8] 32.7 [24.3,41.1] 494
Total 27.3 [24.4,30.2] 32.7 [28.5,36.9] 29.0 [26.7,31.3] 5,827
Urban 27.1 [23.2,30.9] 30.8 [26.1,35.6] 28.5 [25.7,31.3] 4,171
Zambia DHS 2007 Rural 27.7 [23.6,31.8] 42.6 [37.6,47.7] 30.3 [26.6,34.1] 1,656
Total 7.4 [6.0,8.7] 13.8 [10.3,17.4] 9.6 [8.0,11.2] 5,539
Urban 6.2 [4.4,8.0] 13.7 [9.8,17.6] 9.4 [7.4,11.4] 4,017
Zimbabwe DHS 2010 Rural 9.4 [7.1,11.6] 15.0 [7.9,22.1] 10.1  [7.9,12.3] 1,522
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Table B12. Percent of pregnant women use of ITN previous night by season categories (2) and by Urban-
Rural residence (All households included)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% ClI N
Total 28.8 [22.0,35.6] 24.0 [19.7,28.3] 25.9 [22.2,29.7] 1,281
Urban 27.7 [17.4,37.9] 23.7 [18.3,29.0] 24.9 [20.0,29.8] 883
Angola MIS 2011 Rural 30.1 [21.2,38.9] 25.3 [20.0,30.7] 28.2 [22.5,34.0] 398
Total 2.8 [-0.6,6.3] 7.8 [4.6,11.1] 7.5 [4.4,10.5] 1,038
Urban - - 6.7 [3.2,10.1] 6.3 [3.0,9.6] 638
DRC DHS 2007 Rural 5.6 [-0.9,12.1] 9.8 [3.6,15.9] 9.4 [3.7,15.0] 400
Total A 26.8 [21.7,31.8] 27.0 [21.9,32.0] 340
Urban A 34.4 [27.5,41.3] 34.0 [27.2,40.8] 200
Ghana DHS 2008 Rural e 159 [9.1,22.6] 16.9 [9.9,24.0] 140
Total 42.4  [34.1,50.7] 60.4 [50.0,70.8] 48.6 [41.6,55.7] 574
Urban 39.7 [30.7,48.7] 62.1 [49.3,74.9] 47.9 [39.6,56.2] 429
Kenya DHS 2008 Rural 49.5 [30.8,68.1] 54.3 [47.3,61.2] 50.9 [37.6,64.2] 145
Total 38.5 [27.3,49.7] 40.0 [32.9,47.1] 39.8 [33.5,46.0] 352
Urban (42.5) [31.2,53.9] 37.9 [28.9,46.9] 39.0 [31.5,46.4] 199
Liberia MIS 2011 Rural e 42.3 [31.2,53.4] 40.8 [30.1,51.6] 152
Total 23.1 [17.8,28.5] 59.8 [55.6,64.1] 46.8 [43.2,50.4] 1,355
Urban 19.9 [13.8,26.0] 59.0 [54.5,63.5] 46.3 [42.4,50.2] 1,203
Madagascar DHS 2008 Rural 37.2 [25.5,49.0] 71.0 [60.8,81.2] 51.0 [41.9,60.0] 152
Total 32.2 [29.1,35.4] 41.4 [36.5,46.3] 34.6 [31.9,37.2] 1,963
Urban 31.2 [28.1,34.3] 41.7 [36.7,46.7] 33.9 [31.3,36.6] 1,739
Malawi DHS 2011 Rural 39.8 [26.4,53.2] (38.9) [19.9,57.9] 39.6 [28.5,50.7] 224
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total 3.5 [1.6,5.3] 14.8 [9.7,19.9] 9.0 [6.3,11.7] 507
Urban 43 [0.4,8.2] 14.3 [8.3,20.3] 10.9 [6.7,15.1] 296
Namibia DHS 2006 Rural 29 [1.2,4.6] 16.9 [8.3,25.6] 6.2 [3.6,8.9] 211
Total * oo 33.3 [26.8,39.8] 33.2 [26.7,39.7] 709
Urban * oo 38.4 [30.4,46.4] 38.3 [30.3,46.3] 548
Nigeria MIS 2010 Rural * 15.9 [9.4,22.4] 15.9 [9.4,22.4] 161
Total 70.6 [67.0,74.2] 76.5 [71.2,81.8] 72.2 [69.2,75.2] 932
Urban 69.3 [65.4,73.2] 75.5 [69.1,81.9] 70.8 [67.4,74.1] 784
Rwanda DHS 2011 Rural 80.5 [72.3,88.7] 79.3 [70.4,88.3] 80.0 [73.9,86.0] 148
Total 40.9 [34.5,47.3] 33.8 [28.3,39.3] 36.1 [31.8,40.4] 1,148
Urban 36.9 [30.1,43.8] 39.5 [33.7,45.4] 38.4 [33.9,42.9] 712
Senegal DHS 2010 Rural 58.6 [44.6,72.5] 27.4 [18.7,36.0] 32.3 [24.1,40.5] 436
Total 25.4 [20.3,30.4] 33.3 [24.7,42.0] 27.7 [23.2,32.1] 589
Urban 27.5 [21.0,34.0] 35.6 [24.9,46.2] 29.7 [24.0,35.3] 425
Sierra Leone DHS 2008 Rural 19.4 [12.8,25.9] (28.6) [14.9,42.4] 225 [16.3,28.7] 164
Total 47.6 [34.3,60.9] 59.6 [54.7,64.6] 57.1 [52.4,61.8] 894
Urban 51.4 [35.6,67.2] 61.4 [56.0,66.8] 59.6 [54.5,64.8] 719
Tanzania DHS 2010 Rural (39.5) [16.9,62.0] 50.5 [38.2,62.7] 46.7 [36.0,57.4] 174
Total 26.5 [11.2,41.9] 47.8 [40.1,55.5] 43.5 [36.1,50.9] 395
Urban 26.5 [11.2,41.9] 48.3 [39.6,57.0] 43.4 [35.2,51.6] 352
Uganda MIS 2008 Rural - - (44.6) [32.8,56.3] (44.6) [32.8,56.3] 43
Total 30.3 [25.6,35.1] 38.9 [30.8,46.9] 32.8 [28.9,36.8] 725
Urban 32.8 [27.2,38.5] 39.3 [29.9,48.7] 35.1 [30.4,39.8] 500
Zambia DHS 2007 Rural 26.0 [17.5,34.6] 36.8 [24.4,49.3] 27.8 [20.5,35.1] 225
Total 6.5 [3.9,9.2] 14.2 [9.4,19.0] 9.1 [6.7,11.6] 705
Urban 7.1 [3.2,10.9] 13.5 [8.5,18.5] 10.0 [6.9,13.1] 471
Zimbabwe DHS 2010 Rural 5.9 [2.5,9.3] (20.4) [6.0,34.8] 7.4 [3.8,11.0] 234
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Table B13. Percent of individual use of ITN previous night by season categories (2) and by Urban-Rural
residence (Only households with at least 1 ITN)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% ClI N
Total 53.5 [50.8,56.3] 52.0 [49.2,54.7] 52.7 [50.8,54.6] 12,919
Urban 60.2 [56.6,63.8] 52.1 [49.1,55.2] 54.6 [52.2,57.1] 7,182
Angola MIS 2011 Rural 49.7 [46.3,53.1] 51.5 [45.4,57.6] 50.3 [47.3,53.3] 5,736
Total 50.8 [40.7,60.9] 44.2 [40.0,48.3] 44.4 [40.4,48.4] 4,295
Urban 441 [27.7,60.4] 41.3 [34.8,47.9] 414 [34.9,47.8] 1,969
DRC DHS 2007 Rural 51.7 [40.5,62.9] 46.7 [41.5,51.9] 47.0 [42.1,51.9] 2,326
Total 24.2 [17.5,31.0] 43.5 [41.9,45.1] 43.2 [41.6,44.8] 19,756
Urban 30.7 [5.0,56.3] 47.7 [45.6,49.9] 47.6 [45.5,49.8] 12,477
Ghana DHS 2008 Rural 22.6 [15.7,29.5] 36.0 [33.8,38.2] 35.5 [33.3,37.6] 7,279
Total 58.0 [54.9,61.0] 60.3 [57.8,62.8] 58.7 [56.6,60.9] 21,695
Urban 53.3 [49.9,56.7] 57.5 [54.7,60.3] 54.7 [52.3,57.2] 17,050
Kenya DHS 2008 Rural 74.4 [70.9,77.8] 71.2 [65.2,77.3] 73.4 [70.2,76.6] 4,645
Total 61.2 [56.3,66.1] 61.4 [58.7,64.1] 61.4 [59.0,63.8] 9,086
Urban 63.4 [57.8,69.0] 59.5 [55.7,63.3] 60.3 [57.0,63.5] 4,511
Liberia MIS 2011 Rural 55.5 [46.3,64.6] 63.1 [59.4,66.8] 62.5 [59.0,66.0] 4,575
Total 56.8 [53.5,60.1] 65.5 [64.0,67.1] 63.2 [61.8,64.5] 44,896
Urban 52.7 [48.1,57.2] 64.5 [62.8,66.2] 61.8 [60.3,63.4] 38,143
Madagascar DHS 2008 Rural 66.9 [63.9,69.8] 74.8 [71.2,78.5] 70.7 [68.5,72.9] 6,753
Total 46.9 [45.5,48.3] 53.0 [50.9,55.1] 48.5 [47.4,49.7] 62,996
Urban 44.8 [43.2,46.3] 51.6 [49.5,53.7] 46.8 [45.5,48.0] 52,000
Malawi DHS 2011 Rural 55.4 [52.2,58.6] 64.5 [58.9,70.0] 56.8 [53.9,59.8] 10,996
Total 64.1 [57.0,71.2] 63.7 [61.2,66.2] 63.7 [61.3,66.2] 7,844
Urban 64.0 [55.5,72.5] 64.2 [61.2,67.3] 64.2 [61.3,67.1] 6,090
Mali AMP 2010 Rural 64.5 [54.3,74.6] 619 [57.5,66.3] 62.0 [57.8,66.3] 1,755
Total 28.7 [23.7,33.7] 21.1 [18.8,23.4] 23.1 [21.1,25.0] 9,188
Urban 24.7 [17.4,32.0] 19.8 [17.3,22.4] 20.8 [18.6,23.1] 7,312
Namibia DHS 2006 Rural 35.9 [29.9,41.8] 28.4 [23.4,33.4] 31.7 [28.0,35.5] 1,877
Total 21.3 [13.1,29.4] 49.9 [47.0,52.8] 49.9 [47.0,52.8] 13,027
Urban (17.9) [17.9,17.9] 51.9 [48.6,55.3] 51.9 [48.5,55.2] 10,190
Nigeria MIS 2010 Rural (41.7) [41.7,41.7] 42.7 [36.8,48.5] 42.7 [36.8,48.5] 2,838
Total 66.0 [64.8,67.2] 71.2 [69.2,73.1] 67.5 [66.5,68.5] 45,234
Urban 65.7 [64.4,67.1] 70.3 [68.0,72.6] 66.9 [65.8,68.0] 38,897
Rwanda DHS 2011 Rural 68.5 [64.8,72.1] 73.8 [70.1,77.5] 71.2 [68.5,73.9] 6,337
Total 45.0 [41.8,48.2] 42.7 [39.8,45.6] 43.6 [41.4,45.7] 44,229
Urban 41.9 [38.1,45.6] 44.2 [41.1,47.3] 43.1 [40.7,45.6] 27,135
Senegal DHS 2010 Rural 54.0 [48.8,59.2] 40.9 [35.8,45.9] 44.2 [40.1,48.4] 17,094
Total 53.0 [51.1,54.9] 47.7 [45.4,50.1] 51.3 [49.7,52.8] 14,663
Urban 55.6 [53.2,58.1] 49.2 [46.3,52.2] 53.4 [51.5,55.4] 9,810
Sierra Leone DHS 2008 Rural 48.0 [45.1,50.9] 44.3 [40.3,48.3] 46.9 [44.5,49.2] 4,853
Total 54.8 [48.6,60.9] 65.7 [64.1,67.4] 63.7 [61.8,65.5] 30,270
Urban 47.9 [41.1,54.7] 63.9 [62.1,65.6] 61.2 [59.2,63.2] 23,572
Tanzania DHS 2010 Rural 70.0 [63.7,76.3] 73.2 [69.2,77.2] 72.3 [69.0,75.7] 6,698
Total 46.8 [38.1,55.4] 51.3 [48.3,54.3] 50.3 [47.2,53.4] 9,807
Urban 455 [37.1,53.9] 50.5 [47.5,53.5] 49.3 [46.1,52.4] 8,425
Uganda MIS 2008 Rural (88.5) [88.5,88.5] 55.2 [43.7,66.6] 56.7 [44.9,68.4] 1,383
Total 38.9 [36.1,41.6] 48.4 [45.1,51.7] 41.8 [39.7,43.9] 17,524
Urban 39.9 [36.0,43.9] 47.1 [43.1,51.1] 42.6 [39.8,45.4] 11,308
Zambia DHS 2007 Rural 37.3 [33.8,40.8] 53.0 [47.9,58.1] 40.4 [37.3,43.4] 6,217
Total 26.5 [23.6,29.4] 30.3 [25.9,34.8] 28.3 [25.7,30.8] 11,340
Urban 24.3 [20.3,28.4] 29.7 [24.8,34.7] 27.2 [24.0,30.5] 8,653
Zimbabwe DHS 2010 Rural 30.5 [26.6,34.5] 35.5 [29.6,41.5] 315 [28.1,35.0] 2,687
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Table B14. Percent of children under 5 years use of ITN previous night by season categories (2) and by
Urban-Rural residence (Only households with at least 1 ITN)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% ClI N
Total 64.0 [59.9,68.0] 61.3 [58.0,64.5] 62.4 [59.9,65.0] 3,208
Urban 68.0 [62.4,73.6] 61.2 [57.4,65.0] 63.3 [60.1,66.5] 1,995
Angola MIS 2011 Rural 60.9 [55.6,66.2] 61.4 [54.7,68.0] 61.1 [56.9,65.2] 1,213
Total 58.7 [39.2,78.3] 54.6 [48.0,61.2] 54.7 [48.4,61.1] 882
Urban * 50.7 [40.2,61.1] 50.6 [40.2,60.9] 439
DRC DHS 2007 Rural 61.3 [40.1,82.5] 58.7 [51.3,66.1] 58.9 [51.8,65.9] 442
Total (35.7) [24.4,47.0] 58.6 [56.1,61.1] 58.3 [55.9,60.7] 3,649
Urban A 60.8 [57.7,64.0] 60.8 [57.7,64.0] 2,366
Ghana DHS 2008 Rural e 54.4 [50.3,58.4] 53.6 [49.6,57.6] 1,283
Total 68.1 [64.4,71.7] 71.3 [67.6,75.0] 69.2 [66.5,71.9] 3,793
Urban 64.1 [59.8,68.3] 68.6 [64.4,72.9] 65.7 [62.5,68.8] 3,059
Kenya DHS 2008 Rural 84.0 [79.6,88.5] 83.2 [79.9,86.5] 83.8 [80.6,87.0] 734
Total 73.5 [68.6,78.4] 68.3 [64.7,71.9] 69.1 [65.9,72.3] 1,742
Urban 77.8 [73.4,82.2] 64.6 [59.9,69.4] 67.3 [63.1,71.5] 991
Liberia MIS 2011 Rural 59.3 [49.4,69.1] 725 [67.3,77.8] 714 [66.4,76.5] 752
Total 64.3 [59.9,68.8] 745 [72.6,76.4] 71.8 [70.0,73.7] 7,658
Urban 59.3 [53.8,64.8] 73.7 [71.7,75.8] 70.5 [68.5,72.5] 6,754
Madagascar DHS 2008 Rural 80.4 [77.1,83.7] 83.6 [79.5,87.7] 81.9 [79.4,84.4] 904
Total 58.3 [56.4,60.1] 61.5 [58.9,64.1] 59.1 [57.6,60.7] 12,071
Urban 56.5 [54.5,58.5] 60.3 [57.6,63.1] 57.6 [56.0,59.2] 10,344
Malawi DHS 2011 Rural 67.4 [62.5,72.4] 73.3 [66.1,80.5] 68.4 [64.1,72.7] 1,726
Total 78.9 [71.0,86.9] 78.2 [74.3,82.1] 78.2 [74.5,82.0] 1,724
Urban 79.2 [69.9,88.6] 78.9 [74.2,83.6] 79.0 [74.5,83.4] 1,402
Mali AMP 2010 Rural 77.3 [65.6,89.0] 75.0 [69.1,81.0] 75.1 [69.4,80.9] 322
Total 38.0 [30.6,45.4] 329 [29.0,36.9] 34.3 [30.9,37.6] 1,546
Urban 34.4 [24.6,44.2] 31.1 [26.8,35.5] 319 [28.0,35.7] 1,272
Namibia DHS 2006 Rural 46.8 [38.1,55.5] 44.3 [35.5,53.2] 45.4 [39.2,51.6] 274
Total * oo 58.8 [54.9,62.6] 58.7 [54.8,62.5] 2,859
Urban * oo 60.1 [55.7,64.5] 60.0 [55.6,64.4] 2,307
Nigeria MIS 2010 Rural * 53.1 [45.4,60.7] 53.1 [45.5,60.7] 553
Total 75.1 [73.6,76.6] 76.0 [73.4,78.6] 75.3 [74.0,76.6] 7,978
Urban 74.7 [73.1,76.3] 745 [71.5,77.4] 74.7 [73.3,76.1] 7,005
Rwanda DHS 2011 Rural 78.6 [74.9,82.2] 81.3 [76.3,86.2] 79.9 [76.8,83.0] 974
Total 49.9 [45.9,53.9] 48.1 [44.5,51.7] 48.8 [46.1,51.5] 7,987
Urban 46.7 [42.2,51.1] 49.6 [45.8,53.3] 48.2 [45.2,51.2] 5,317
Senegal DHS 2010 Rural 61.8 [54.8,68.8] 46.1 [39.4,52.8] 50.0 [44.4,55.6] 2,670
Total 63.6 [60.3,67.0] 57.5 [51.7,63.3] 61.9 [59.0,64.8] 2,571
Urban 61.8 [57.6,66.0] 55.7 [50.2,61.2] 60.0 [56.5,63.4] 1,839
Sierra Leone DHS 2008 Rural 68.1 [63.2,72.9] 62.6 [48.3,76.8] 66.6 [61.5,71.7] 732
Total 69.4 [60.1,78.6] 78.5 [76.6,80.3] 76.8 [74.4,79.2] 6,093
Urban 64.4 [53.0,75.7] 77.8 [75.9,79.8] 75.6 [72.9,78.4] 4,981
Tanzania DHS 2010 Rural 82.1 [75.3,88.8] 81.8 [77.0,86.6] 81.9 [78.0,85.7] 1,112
Total 53.2 [45.3,61.1] 60.6 [56.5,64.7] 50.1 [55.4,62.8] 2,052
Urban 52.1 [44.3,59.9] 61.5 [57.1,65.8] 59.4 [55.4,63.3] 1,773
Uganda MIS 2008 Rural @ 9 56.3 [46.5,66.0] 57.8 [47.2,68.3] 280
Total 45.8 [42.0,49.5] 57.3 [53.0,61.6] 49.4 [46.5,52.3] 3,425
Urban 45.1 [40.1,50.0] 55.1 [50.1,60.1] 48.7 [45.1,52.3] 2,440
Zambia DHS 2007 Rural 47.1 [41.6,52.6] 67.9 [63.8,72.0] 51.0 [46.1,55.9] 985
Total 27.8 [24.0,31.7] 33.1 [27.4,38.9] 30.2 [26.9,33.6] 1,757
Urban 22.0 [17.8,26.3] 325 [26.4,38.7] 27.6 [23.6,31.6] 1,371
Zimbabwe DHS 2010 Rural 39.8 [32.5,47.0] 39.3 [24.3,54.3] 39.7 [33.0,46.3] 387
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Table B15. Percent of pregnant women use of ITN previous night by season categories (2) and by Urban-
Rural residence (Only households with at least 1 ITN)

Season
No/Out season Trans/In season Total
Estimate 95% CI Estimate 95% CI Estimate 95% ClI N
Total 70.1 [62.9,77.4] 68.7 [62.8,74.6] 69.3 [64.7,74.0] 479
Urban 76.5 [69.3,83.6] 67.9 [60.7,75.1] 70.7 [65.2,76.1] 311
Angola MIS 2011 Rural 64.4 [52.5,76.4] 71.8 [62.7,80.8] 66.8 [58.3,75.4] 168
Total * o 66.7 [53.5,79.9] 65.0 [52.0,78.0] 120
Urban * o 63.0 [46.1,79.8] 62.4 [45.6,79.2] 64
DRC DHS 2007 Rural * 715 [52.0,91.0] 68.0 [48.6,87.4] 55
Total A 51.7 [44.1,59.4] 52.3 [44.6,59.9] 175
Urban - - 57.9 [48.9,66.8] 57.9 [48.9,66.8] 117
Ghana DHS 2008 Rural e 38.9 [24.8,52.9] 41.0 [26.7,55.2] 58
Total 73.9 [67.1,80.7] 79.7 [71.0,88.4] 76.3 [70.8,81.8] 366
Urban 68.9 [61.0,76.7] 80.7 [70.4,91.0] 74.0 [67.2,80.7] 277
Kenya DHS 2008 Rural 87.7 [77.8,97.6] (75.8) [62.2,89.5] 83.5 [75.2,91.8] 88
Total (70.1) [46.2,94.0] 78.8 [71.8,85.7] 77.3 [70.2,84.5] 181
Urban A 69.7 [61.0,78.4] 70.7 [61.5,79.8] 110
Liberia MIS 2011 Rural e 90.0 [81.5,98.4] 87.7 [78.9,96.5] 71
Total 615 [51.7,71.3] 81.2 [77.6,84.8] 76.9 [73.2,80.5] 825
Urban 58.2 [45.8,70.6] 80.8 [76.9,84.6] 76.6 [72.6,80.6] 727
Madagascar DHS 2008 Rural 70.8 [57.2,84.4] 85.7 [75.7,95.8] 78.5 [70.1,87.0] 99
Total 54.6 [50.1,59.0] 60.4 [54.1,66.6] 56.3 [52.6,59.9] 1,207
Urban 52.6 [48.0,57.3] 60.2 [53.8,66.6] 54.9 [51.0,58.7] 1,076
Malawi DHS 2011 Rural 69.3 [55.6,82.9] (62.3) [36.4,88.1] 67.6 [55.7,79.6] 131
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total 20.9 [10.4,31.4] 36.3 [25.5,47.1] 31.7 [23.3,40.0] 144
Urban @ 9 34.0 [21.6,46.3] 29.5 [19.5,39.5] 110
Namibia DHS 2006 Rural (29.3) [11.5,47.2] (47.2) [26.8,67.7] (38.7) [24.3,53.2] 34
Total * oo 65.0 [58.0,72.1] 64.9 [57.8,72.0] 363
Urban * oo 70.8 [63.4,78.2] 70.6 [63.1,78.0] 297
Nigeria MIS 2010 Rural - - 39.1 [26.6,51.7] 39.1 [26.6,51.7] 65
Total 80.0 [76.6,83.4] 83.5 [78.7,88.3] 81.0 [78.2,83.8] 831
Urban 79.0 [75.3,82.7] 82.8 [76.8,88.7] 79.9 [76.7,83.1] 695
Rwanda DHS 2011 Rural 87.4 [80.7,94.1] 85.6 [78.1,93.1] 86.6 [81.5,91.6] 136
Total 49.1 [42.5,55.7] 52.8 [46.6,59.0] 51.4 [46.8,56.0] 806
Urban 44.3 [37.1,51.4] 53.1 [47.2,59.0] 49.1 [44.3,53.9] 557
Senegal DHS 2010 Rural 70.7 [57.5,84.0] 52.4 [39.4,65.5] 56.6 [45.8,67.5] 248
Total 68.4 [60.7,76.0] 76.6 [65.2,88.0] 71.0 [64.6,77.5] 230
Urban 711 [62.0,80.1] (77.5) [63.7,91.3] 73.0 [65.4,80.7] 173
Sierra Leone DHS 2008 Rural 59.4 [45.7,73.1] B 65.0 [53.3,76.7] 57
Total 67.1 [55.2,79.0] 75.8 [71.4,80.1] 74.1 [70.0,78.2] 689
Urban 71.4 [56.8,85.9] 75.4 [70.8,80.0] 74.8 [70.3,79.3] 574
Tanzania DHS 2010 Rural 57.5 [38.2,76.8] 78.1 [65.4,90.8] 70.8 [60.3,81.3] 115
Total (54.8) [32.7,76.8] 82.4 [75.1,89.6] 77.6 [69.9,85.3] 222
Urban (54.8) [32.7,76.9] 81.2 [73.2,89.2] 76.1 [67.9,84.4] 201
Uganda MIS 2008 Rural - - * x ¥ ox 21
Total 55.2 [48.3,62.1] 64.1 [54.2,74.1] 58.0 [52.4,63.6] 410
Urban 55.2 [47.1,63.4] 65.5 [53.9,77.1] 58.8 [52.2,65.5] 298
Zambia DHS 2007 Rural 55.2 [42.3,68.1] (58.2) [41.4,75.0] 55.8 [45.2,66.4] 112
Total 25.0 [15.7,34.3] 36.4 [25.3,47.5] 30.0 [22.7,37.2] 215
Urban 22.4 [11.5,33.3] 35.3 [23.2,47.4] 28.9 [20.8,37.1] 163
Zimbabwe DHS 2010 Rural (30.1) [11.4,48.9] B W (33.2) [17.0,49.4] 52
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Table B16. Percent of individual use of ITN previous night by MAP 2007 endemicity categories (2) and by
Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 16.6 [13.9,19.3] 19.6 [17.7,21.6] 19.2 [17.5,21.0] 35,431
Urban (15.2) [15.2,15.2] 18.7 [16.1,21.3] 18.7 [16.1,21.3] 20,977
Angola MIS 2011 Rural 16.6 [13.8,19.4] 21.7 [18.8,24.7] 20.0 [17.7,22.2] 14,454
Total 0.8 [0.1,1.5] 46 [3.8,54] 45 [3.7,5.3] 42,337
Urban 0.8 [0.1,1.5] 35 [25,4.5] 34 [2.443] 24,148
DRC DHS 2007 Rural - - 6.0 [4.8,7.2] 6.0 [4.8,7.2] 18,189
Total 13.5 [9.0,18.0] 21.1 [19.9,22.2] 20.9 [19.7,22.0] 40,883
Urban 9.6 [9.6,9.6] 26.0 [24.2,27.7] 259 [24.2,27.6] 22,951
Ghana DHS 2008 Rural 14.0 [9.0,18.9] 144 [13.2,15.7] 14.4 [13.2,15.6] 17,932
Total 31.3 [28.1,34.5] 42.1 [38.5,45.7] 35.6 [33.3,37.9] 35,772
Urban 27.8 [23.9,31.7] 39.6 [35.7,43.4] 32.8 [30.1,35.4] 28,491
Kenya DHS 2008 Rural 42.8 [37.6,48.0] 55.9 [45.9,65.9] 46.8 [42.1,51.5] 7,282
Total 31.8 [21.1,42.4] 32.4 [29.6,35.2] 32.3 [29.6,35.1] 17,255
Urban 53.0 [53.0,53.0] 30.4 [26.9,34.0] 30.5 [27.0,34.1] 8,903
Liberia MIS 2011 Rural 31.2 [20.2,42.2] 35.1 [30.6,39.5] 34.2 [30.0,38.5] 8,352
Total 16.6 [10.4,22.9] 39.3 [37.7,41.0] 37.3 [35.9,38.6] 76,131
Urban 5.2 [0.8,9.6] 39.0 [37.2,40.9] 36.1 [34.6,37.7] 65,276
Madagascar DHS 2008 Rural 66.4 [59.3,73.6] 41.0 [37.7,44.3] 440 [41.2,46.8] 10,855
Total - - 29.0 [28.0,30.1] 29.0 [28.0,30.1] 105,251
Urban - - 27.4 [26.2,28.5] 27.4 [26.2,28.5] 88,862
Malawi DHS 2011 Rural - - 38.1 [35.0,41.3] 38.1 [35.0,41.3] 16,389
Total 40.1 [29.0,51.1] 57.6 [54.6,60.6] 57.1 [54.2,60.1] 8,749
Urban 442 [37.4,51.1] 58.0 [54.4,61.7] 57.6 [54.0,61.2] 6,787
Mali AMP 2010 Rural 2.6 [2.6,2.6] 56.1 [51.3,60.9] 55.5 [50.6,60.4] 1,962
Total 1.7 [1.2,2.3] 8.6 [7.6,9.6] 5.6 [5.0,6.2] 37,957
Urban 29 [1.3,4.5] 7.7 [6.6,8.8] 6.8 [5.9,7.8] 22,251
Namibia DHS 2006 Rural 1.4 [0.8,1.9] 144 [11.0,17.8] 3.8 [3.1,4.5] 15,707
Total 15.8 [-0.8,32.3] 23.0 [20.1,26.0] 23.0 [20.0,25.9] 28,284
Urban 28.2 [28.2,28.2] 25,5 [21.7,29.2] 25,5 [21.8,29.2] 20,726
Nigeria MIS 2010 Rural 4.4 [4.4,44) 16.2 [12.1,20.2] 16.0 [12.0,20.0] 7,559
Total 48.8 [46.7,50.9] 64.0 [62.5,65.5] 57.8 [56.6,58.9] 52,877
Urban 48.3 [46.1,50.4] 63.7 [61.9,65.4] 56.9 [55.6,58.2] 45,761
Rwanda DHS 2011 Rural 55.5 [46.8,64.1] 65.7 [62.4,68.9] 63.4 [60.1,66.8] 7,116
Total 8.7 [3.4,14.0] 30.2 [28.0,32.5] 28.7 [26.7,30.8] 67,087
Urban - - 319 [29.5,34.3] 319 [29.5,34.3] 36,722
Senegal DHS 2010 Rural 8.7 [3.3,14.0] 27.9 [23.8,32.0] 249 [21.6,28.2] 30,365
Total 229 [14.5,31.3] 19.5 [18.0,21.1] 19.6 [18.1,21.1] 38,348
Urban 26.8 [13.1,40.6] 20.2 [18.3,22.2] 20.3 [18.4,22.2] 25,805
Sierra Leone DHS 2008 Rural 17.6 [11.9,23.3] 18.2 [15.6,20.7] 18.1 [15.6,20.7] 12,543
Total 34.4 [30.3,38.5] 47.1 [45.1,49.1] 453 [43.5,47.1] 42,557
Urban 29.2 [24.5,33.9] 45.8 [43.7,48.0] 43.8 [41.8,45.8] 32,920
Tanzania DHS 2010 Rural 447 [37.9,51.5] 51.8 [46.9,56.6] 50.3 [46.2,54.3] 9,638
Total 17.1  [9.1,25.0] 26.4 [23.4,29.4] 25.8 [22.8,28.7] 19,160
Urban 17.1  [9.1,25.0] 25.8 [22.3,29.3] 25.1 [21.7,28.5] 16,543
Uganda MIS 2008 Rural - - 29.9 [24.5,35.3] 29.9 [24.5,35.3] 2,618
Total - - 23.4 [21.7,25.0] 23.4 [21.7,25.0] 31,332
Urban - - 239 [21.7,26.1] 239 [21.7,26.1] 20,129
Zambia DHS 2007 Rural - - 22.4 [20.1,24.7] 22.4 [20.1,24.7] 11,203
Total 6.6 [5.5,7.6] 17.7 [12.9,22.5] 8.6 [7.3,9.8] 37,475
Urban 6.2 [4.8,7.7] 17.9 [12.9,22.9] 9.1 [7.4,10.9] 25,846
Zimbabwe DHS 2010 Rural 7.2 [6.0,8.4] 12.8 [3.7,21.9] 7.3 [6.1,8.5] 11,629
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Table B17. Percent of children under 5 years use of ITN previous night by MAP 2007 endemicity categories
(2) and by Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 24.0 [20.4,27.6] 26.7 [23.9,29.5] 26.4 [23.9,29.0] 7,584
Urban * o 249 [21.4,28.4] 24.9 [21.4,28.4] 5,071
Angola MIS 2011 Rural 24.0 [20.4,27.6] 32.0 [27.8,36.1] 29.5 [26.3,32.6] 2,514
Total 0.5 [-0.1,1.0] 6.2 [4.8,7.5] 6.0 [4.7,7.3] 8,035
Urban 0.5 [-0.1,1.0] 48 [3.2,6.5] 46 [3.1,6.2] 4,798
DRC DHS 2007 Rural - - 8.0 [6.0,10.1] 8.0 [6.0,10.1] 3,237
Total 37.0 [24.4,49.7] 39.1 [37.1,41.1] 39.1 [37.1,41.1] 5,443
Urban * o 43.4 [40.7,46.0] 43.2 [40.5,45.9] 3,333
Ghana DHS 2008 Rural 41.6 [30.5,52.7] 32.1 [29.0,35.2] 32.6 [29.6,35.6] 2,110
Total 42.8 [37.5,48.0] 52.6 [48.2,57.1] 47.1 [43.7,50.6] 5,569
Urban 38.2 [32.1,44.4] 50.4 [45.5,55.3] 43.8 [39.9,47.8] 4,583
Kenya DHS 2008 Rural 60.4 [54.3,66.5] 66.0 [57.9,74.1] 62.4 [57.6,67.2] 986
Total 42.0 [27.9,56.0] 37.4 [34.0,40.8] 37.8 [34.5,41.1] 3,185
Urban (51.7) [51.7,51.7] 35.1 [30.9,39.3] 35.2 [31.0,39.3] 1,895
Liberia MIS 2011 Rural 41.6 [26.9,56.4] 41.7 [36.0,47.3] 41.7 [36.3,47.0] 1,290
Total 16.2 [9.1,23.3] 49.1 [46.8,51.4] 46.3 [44.3,48.3] 11,871
Urban 7.0 [1.0,13.0] 48.4 [45.9,50.8] 45.0 [42.8,47.2] 10,575
Madagascar DHS 2008 Rural 68.5 [58.9,78.1] 55.6 [51.3,60.0] 57.1 [53.2,61.0] 1,296
Total - - 39.5 [38.0,41.0] 39.5 [38.0,41.0] 18,074
Urban - - 38.1 [36.6,39.6] 38.1 [36.6,39.6] 15,634
Malawi DHS 2011 Rural - - 48.4 [43.3,53.5] 48.4 [43.3,53.5] 2,440
Total 52.5 [40.1,64.9] 73.0 [68.8,77.1] 72.2 [68.2,76.3] 1,867
Urban 57.4 [49.4,65.3] 74.1 [69.1,79.0] 73.4 [68.6,78.2] 1,508
Mali AMP 2010 Rural * oo 68.4 [61.9,74.9] 67.3 [60.6,74.1] 359
Total 3.7 [2.35.2] 15.2 [13.2,17.3] 10.6 [9.3,12.0] 4,977
Urban 5.8 [2.5,9.0] 14.1 [11.9,16.2] 12.4 [10.6,14.2] 3,265
Namibia DHS 2006 Rural 28 [1.4,4.2] 23.8 [17.4,30.1] 7.3 [5.6,8.9] 1,712
Total 16.8 [0.5,33.1] 29.0 [25.0,33.0] 28.9 [24.9,32.8] 5,810
Urban (27.5) [27.5,27.5] 30.8 [25.9,35.8] 30.8 [25.9,35.7] 4,490
Nigeria MIS 2010 Rural (3.8) [3.8,3.8] 22.6 [17.1,28.1] 22.2 [16.9,27.6] 1,320
Total 65.0 [62.6,67.4] 729 [71.1,74.6] 69.8 [68.4,71.2] 8,611
Urban 64.8 [62.3,67.3] 72.0 [70.0,73.9] 68.9 [67.4,70.5] 7,588
Rwanda DHS 2011 Rural 69.1 [61.3,76.8] 77.8 [74.0,81.5] 76.1 [72.6,79.6] 1,023
Total 14.2 [5.8,22.5] 35.4 [32.6,38.1] 34.3 [31.8,36.9] 11,364
Urban - - 36.4 [33.4,39.4] 36.4 [33.4,39.4] 7,047
Senegal DHS 2010 Rural 14.2 [5.8,22.6] 33.5 [28.1,38.9] 30.9 [26.5,35.3] 4,317
Total 26.5 [14.8,38.1] 26.5 [24.0,29.0] 26.5 [24.0,29.0] 6,000
Urban (26.4) [17.3,35.5] 25.1 [22.2,28.0] 25.1 [22.3,28.0] 4,388
Sierra Leone DHS 2008 Rural (26.5) [7.1,45.9] 30.4 [25.4,35.4] 30.3 [25.4,35.2] 1,611
Total 52.9 [46.6,59.1] 65.5 [62.6,68.3] 64.1 [61.4,66.7] 7,302
Urban 49.5 [41.3,57.8] 65.5 [62.3,68.8] 64.0 [61.0,67.1] 5,884
Tanzania DHS 2010 Rural 59.8 [52.4,67.2] 65.2 [59.7,70.7] 64.2 [59.5,68.9] 1,418
Total 26.3 [14.8,37.8] 33.2 [29.1,37.2] 32.8 [28.9,36.7] 3,699
Urban 26.3 [14.8,37.8] 33.3 [28.6,37.9] 32.8 [28.4,37.3] 3,205
Uganda MIS 2008 Rural - - 32.7 [24.3,41.1] 32.7 [24.3,41.1] 494
Total - - 29.0 [26.7,31.3] 29.0 [26.7,31.3] 5,827
Urban - - 28.5 [25.7,31.3] 28.5 [25.7,31.3] 4,171
Zambia DHS 2007 Rural - - 30.3 [26.6,34.1] 30.3 [26.6,34.1] 1,656
Total 7.6 [6.3,9.0] 175 [12.2,22.7] 9.6 [8.0,11.2] 5,539
Urban 6.5 [4.8,8.2] 17.5 [12.1,22.9] 9.4 [7.4,11.4] 4,017
Zimbabwe DHS 2010 Rural 9.9 [7.7,12.1] 16.6 [2.5,30.6] 10.1  [7.9,12.3] 1,522
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Table B18. Percent of pregnant women use of ITN previous night by MAP 2007 endemicity categories (2)
and by Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 27.4 [17.1,37.8] 25.8 [21.8,29.8] 25.9 [22.2,29.7] 1,281
Urban - - 24.9 [20.0,29.8] 24.9 [20.0,29.8] 883
Angola MIS 2011 Rural 27.4 [17.0,37.9] 28.5 [22.0,35.1] 28.2 [22.5,34.0] 398
Total - - 7.7 [4.6,10.8] 7.5 [4.4,10.5] 1,038
Urban - - 6.6 [3.2,10.0] 6.3 [3.0,9.6] 638
DRC DHS 2007 Rural - - 9.4 [3.7,15.0] 9.4 [3.7,15.0] 400
Total * o 27.2 [22.0,32.5] 27.0 [21.9,32.0] 340
Urban * o 345 [27.6,41.3] 34.0 [27.2,40.8] 200
Ghana DHS 2008 Rural * o 16.2 [8.7,23.6] 16.9 [9.9,24.0] 140
Total 41.0 [31.2,50.8] 56.9 [48.1,65.6] 48.6 [41.6,55.7] 574
Urban 37.5 [26.3,48.7] 56.8 [46.5,67.2] 47.9 [39.6,56.2] 429
Kenya DHS 2008 Rural 48.0 [29.3,66.8] 57.0 [46.7,67.3] 50.9 [37.6,64.2] 145
Total (34.4) [20.0,48.7] 40.2 [33.6,46.9] 39.8 [33.5,46.0] 352
Urban * o 38.7 [31.2,46.2] 39.0 [31.5,46.4] 199
Liberia MIS 2011 Rural (32.4) [18.3,46.5] 42,5 [30.3,54.8] 40.8 [30.1,51.6] 152
Total 12.7 [5.2,20.2] 50.1 [46.4,53.8] 46.8 [43.2,50.4] 1,355
Urban 5.2 [-2.1,12.5] 50.0 [45.9,54.0] 46.3 [42.4,50.2] 1,203
Madagascar DHS 2008 Rural (48.9) [26.7,71.1] 51.3 [41.4,61.1] 51.0 [41.9,60.0] 152
Total - - 34.6 [31.9,37.2] 34.6 [31.9,37.2] 1,963
Urban - - 33.9 [31.3,36.6] 33.9 [31.3,36.6] 1,739
Malawi DHS 2011 Rural - - 39.6 [28.5,50.7] 39.6 [28.5,50.7] 224
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total 3.2 [-0.3,6.6] 13.8 [9.7,18.0] 9.0 [6.3,11.7] 507
Urban 7.5 [-3.7,18.8] 11.9 [7.3,16.5] 10.9 [6.7,15.1] 296
Namibia DHS 2006 Rural 15 [-0.2,3.1] 23.8 [14.4,33.2] 6.2 [3.6,8.9] 211
Total * oo 33.2 [26.6,39.7] 33.2 [26.7,39.7] 709
Urban * oo 38.4 [30.3,46.4] 38.3 [30.3,46.3] 548
Nigeria MIS 2010 Rural * oo 15.4 [9.0,21.9] 15.9 [9.4,22.4] 161
Total 65.6 [60.7,70.5] 76.6 [72.8,80.4] 72.2 [69.2,75.2] 932
Urban 64.4 [59.3,69.5] 75.7 [71.2,80.1] 70.8 [67.4,74.1] 784
Rwanda DHS 2011 Rural (79.4) [65.1,93.8] 80.1 [73.4,86.8] 80.0 [73.9,86.0] 148
Total * oo 36.7 [32.2,41.1] 36.1 [31.8,40.4] 1,148
Urban - - 38.4 [33.9,42.9] 38.4 [33.9,42.9] 712
Senegal DHS 2010 Rural * oo 33.4 [24.4,42.5] 32.3 [24.1,40.5] 436
Total W 27.5 [23.0,32.0] 27.7 [23.2,32.1] 589
Urban W 29.2 [23.5,34.9] 29.7 [24.0,35.3] 425
Sierra Leone DHS 2008 Rural e 23.0 [16.6,29.4] 225 [16.3,28.7] 164
Total 42.3 [31.1,53.6] 59.0 [53.9,64.1] 57.1 [52.4,61.8] 894
Urban 38.6 [26.0,51.2] 61.8 [56.4,67.2] 59.6 [54.5,64.8] 719
Tanzania DHS 2010 Rural (49.5) [28.1,71.0] 46.0 [33.9,58.1] 46.7 [36.0,57.4] 174
Total W 45.2 [38.2,52.2] 43.5 [36.1,50.9] 395
Urban W 45.3 [37.5,53.0] 43.4 [35.2,51.6] 352
Uganda MIS 2008 Rural - - (44.6) [32.8,56.3] (44.6) [32.8,56.3] 43
Total - - 32.8 [28.9,36.8] 32.8 [28.9,36.8] 725
Urban - - 35.1 [30.4,39.8] 35.1 [30.4,39.8] 500
Zambia DHS 2007 Rural - - 27.8 [20.5,35.1] 27.8 [20.5,35.1] 225
Total 7.1 [4.8,9.3] 17.0 [9.6,24.3] 9.1 [6.7,11.6] 705
Urban 6.7 [3.8,9.6] 17.5 [9.9,25.0] 10.0 [6.9,13.1] 471
Zimbabwe DHS 2010 Rural 7.5 [3.8,11.3] B 7.4 [3.8,11.0] 234
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Table B19. Percent of individual use of ITN previous night by MAP 2007 endemicity categories (2) and by
Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 45.0 [40.4,49.7] 54.0 [52.0,55.9] 52.7 [50.8,54.6] 12,919
Urban * o 54.6 [52.1,57.0] 54.6 [52.2,57.1] 7,182
Angola MIS 2011 Rural 44.9 [40.3,49.6] 52.8 [49.5,56.2] 50.3 [47.3,53.3] 5,736
Total (58.8) [36.2,81.3] 44.4 [40.4,48.4] 44.4 [40.4,48.4] 4,295
Urban (58.8) [36.2,81.4] 41.2 [34.7,47.8] 414 [34.9,47.8] 1,969
DRC DHS 2007 Rural - - 47.0 [42.1,51.9] 47.0 [42.1,51.9] 2,326
Total 33.8 [25.4,42.2] 43.4 [41.7,45.0] 43.2 [41.6,44.8] 19,756
Urban (24.2) [24.2,24.2] 47.7 [45.6,49.9] 47.6 [45.5,49.8] 12,477
Ghana DHS 2008 Rural 34.9 [25.7,44.1] 355 [33.3,37.8] 35.5 [33.3,37.6] 7,279
Total 59.0 [55.6,62.4] 58.4 [55.6,61.2] 58.7 [56.6,60.9] 21,695
Urban 53.9 [50.0,57.9] 55.5 [52.4,58.6] 54.7 [52.3,57.2] 17,050
Kenya DHS 2008 Rural 73.6 [69.5,77.7] 73.0 [67.9,78.1] 73.4 [70.2,76.6] 4,645
Total 61.6 [54.6,68.7] 61.4 [58.8,63.9] 61.4 [59.0,63.8] 9,086
Urban 75.5 [75.5,75.5] 60.2 [56.9,63.4] 60.3 [57.0,63.5] 4,511
Liberia MIS 2011 Rural 61.1 [53.8,68.5] 62.8 [58.8,66.9] 62.5 [59.0,66.0] 4,575
Total 67.9 [62.4,73.4] 63.0 [61.6,64.4] 63.2 [61.8,64.5] 44,896
Urban 49.0 [39.7,58.3] 62.0 [60.5,63.6] 61.8 [60.3,63.4] 38,143
Madagascar DHS 2008 Rural 78.3 [73.4,83.1] 69.3 [66.7,71.9] 70.7 [68.5,72.9] 6,753
Total - - 48.5 [47.4,49.7] 48.5 [47.4,49.7] 62,996
Urban - - 46.8 [45.5,48.0] 46.8 [45.5,48.0] 52,000
Malawi DHS 2011 Rural - - 56.8 [53.9,59.8] 56.8 [53.9,59.8] 10,996
Total 61.1 [53.4,68.7] 63.8 [61.3,66.3] 63.7 [61.3,66.2] 7,844
Urban 62.8 [56.9,68.6] 64.2 [61.2,67.2] 64.2 [61.3,67.1] 6,090
Mali AMP 2010 Rural * oo 62.2 [57.9,66.4] 62.0 [57.8,66.3] 1,755
Total 219 [16.9,26.9] 23.2 [21.1,25.4] 23.1 [21.1,25.0] 9,188
Urban 22.3 [12.8,31.9] 20.7 [18.4,23.1] 20.8 [18.6,23.1] 7,312
Namibia DHS 2006 Rural 21.6 [16.1,27.1] 39.4 [34.4,44.3] 31.7 [28.0,35.5] 1,877
Total 41.2 [26.1,56.3] 49.9 [47.0,52.8] 49.9 [47.0,52.8] 13,027
Urban 48.7 [48.7,48.7] 51.9 [48.5,55.2] 51.9 [48.5,55.2] 10,190
Nigeria MIS 2010 Rural * oo 42.8 [36.9,48.7] 42.7 [36.8,48.5] 2,838
Total 62.6 [60.9,64.4] 70.4 [69.2,71.7] 67.5 [66.5,68.5] 45,234
Urban 62.2 [60.4,64.1] 70.1 [68.6,71.5] 66.9 [65.8,68.0] 38,897
Rwanda DHS 2011 Rural 67.3 [60.4,74.1] 72.2 [69.3,75.1] 71.2 [68.5,73.9] 6,337
Total 23.3 [14.4,32.2] 44.4 [42.2,46.6] 43.6 [41.4,45.7] 44,229
Urban - - 43.1 [40.7,45.6] 43.1 [40.7,45.6] 27,135
Senegal DHS 2010 Rural 23.3 [14.4,32.3] 46.6 [42.1,51.1] 44.2 [40.1,48.4] 17,094
Total 64.3 [53.5,75.0] 51.1 [49.5,52.6] 51.3 [49.7,52.8] 14,663
Urban 70.7 [57.4,84.1] 53.2 [51.2,55.1] 53.4 [51.5,55.4] 9,810
Sierra Leone DHS 2008 Rural 54.2 [48.9,59.5] 46.7 [44.3,49.1] 46.9 [44.5,49.2] 4,853
Total 57.0 [52.7,61.4] 64.6 [62.5,66.6] 63.7 [61.8,65.5] 30,270
Urban 50.6 [45.9,55.4] 62.3 [60.1,64.6] 61.2 [59.2,63.2] 23,572
Tanzania DHS 2010 Rural 68.2 [61.7,74.7] 73.4 [69.4,77.3] 72.3 [69.0,75.7] 6,698
Total 34.4 [21.8,47.1] 51.5 [48.6,54.3] 50.3 [47.2,53.4] 9,807
Urban 34.4 [21.8,47.1] 50.5 [47.7,53.4] 49.3 [46.1,52.4] 8,425
Uganda MIS 2008 Rural - - 56.7 [44.9,68.4] 56.7 [44.9,68.4] 1,383
Total - - 41.8 [39.7,43.9] 41.8 [39.7,43.9] 17,524
Urban - - 42.6 [39.8,45.4] 42.6 [39.8,45.4] 11,308
Zambia DHS 2007 Rural - - 40.4 [37.3,43.4] 40.4 [37.3,43.4] 6,217
Total 27.1 [24.5,29.7] 30.5 [24.8,36.1] 28.3 [25.7,30.8] 11,340
Urban 24.9 [21.3,28.4] 30.3 [24.5,36.0] 27.2 [24.0,30.5] 8,653
Zimbabwe DHS 2010 Rural 31.3 [27.7,34.9] 38.3 [30.4,46.2] 315 [28.1,35.0] 2,687
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Table B20. Percent of children under 5 years use of ITN previous night by MAP 2007 endemicity categories
(2) and by Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 57.3 [51.3,63.3] 63.0 [60.4,65.7] 62.4 [59.9,65.0] 3,208
Urban * o 63.3 [60.1,66.4] 63.3 [60.1,66.5] 1,995
Angola MIS 2011 Rural 57.2 [51.1,63.3] 62.5 [57.5,67.6] 61.1 [56.9,65.2] 1,213
Total * oo 54.8 [48.4,61.1] 54.7 [48.4,61.1] 882
Urban * oo 50.6 [40.2,61.0] 50.6 [40.2,60.9] 439
DRC DHS 2007 Rural - - 58.9 [51.8,65.9] 58.9 [51.8,65.9] 442
Total 54.0 [34.8,73.2] 58.4 [55.9,60.9] 58.3 [55.9,60.7] 3,649
Urban * o 61.1 [58.0,64.3] 60.8 [57.7,64.0] 2,366
Ghana DHS 2008 Rural 61.8 [46.1,77.6] 53.1 [48.9,57.3] 53.6 [49.6,57.6] 1,283
Total 69.7 [65.4,74.1] 68.6 [65.3,72.0] 69.2 [66.5,71.9] 3,793
Urban 64.8 [59.7,70.0] 66.4 [62.6,70.3] 65.7 [62.5,68.8] 3,059
Kenya DHS 2008 Rural 85.7 [80.9,90.6] 80.7 [77.8,83.7] 83.8 [80.6,87.0] 734
Total 74.0 [63.4,84.5] 68.6 [65.3,72.0] 69.1 [65.9,72.3] 1,742
Urban * o 67.3 [63.1,71.6] 67.3 [63.1,71.5] 991
Liberia MIS 2011 Rural 74.2 [63.1,85.4] 70.8 [65.2,76.3] 714 [66.4,76.5] 752
Total 75.3 [67.9,82.7] 71.7 [69.9,73.6] 71.8 [70.0,73.7] 7,658
Urban 67.6 [50.7,84.5] 70.5 [68.5,72.6] 70.5 [68.5,72.5] 6,754
Madagascar DHS 2008 Rural 80.6 [75.0,86.3] 82.1 [79.5,84.8] 81.9 [79.4,84.4] 904
Total - - 59.1 [57.6,60.7] 59.1 [57.6,60.7] 12,071
Urban - - 57.6 [56.0,59.2] 57.6 [56.0,59.2] 10,344
Malawi DHS 2011 Rural - - 68.4 [64.1,72.7] 68.4 [64.1,72.7] 1,726
Total 77.4 [68.2,86.6] 78.3 [74.4,82.1] 78.2 [74.5,82.0] 1,724
Urban 79.3 [72.0,86.7] 78.9 [74.3,83.6] 79.0 [74.5,83.4] 1,402
Mali AMP 2010 Rural * oo 75.4 [69.7,81.1] 75.1 [69.4,80.9] 322
Total 31.6 [22.8,40.3] 34.8 [31.0,38.5] 34.3 [30.9,37.6] 1,546
Urban 32.6 [17.9,47.3] 31.8 [27.8,35.8] 319 [28.0,35.7] 1,272
Namibia DHS 2006 Rural 30.6 [20.7,40.5] 57.3 [50.5,64.1] 45.4 [39.2,51.6] 274
Total * oo 58.7 [54.9,62.6] 58.7 [54.8,62.5] 2,859
Urban * oo 60.1 [55.6,64.5] 60.0 [55.6,64.4] 2,307
Nigeria MIS 2010 Rural * oo 53.2 [45.5,60.9] 53.1 [45.5,60.7] 553
Total 72.7 [70.5,74.8] 76.9 [75.3,78.6] 75.3 [74.0,76.6] 7,978
Urban 725 [70.3,74.8] 76.2 [74.4,78.0] 74.7 [73.3,76.1] 7,005
Rwanda DHS 2011 Rural 75.3 [68.7,81.9] 81.0 [77.6,84.4] 79.9 [76.8,83.0] 974
Total 32,9 [20.2,45.7] 49.3 [46.5,52.1] 48.8 [46.1,51.5] 7,987
Urban - - 48.2 [45.2,51.2] 48.2 [45.2,51.2] 5,317
Senegal DHS 2010 Rural 32.9 [20.1,45.8] 51.8 [45.5,58.0] 50.0 [44.4,55.6] 2,670
Total (76.4) [56.3,96.4] 61.7 [58.8,64.6] 61.9 [59.0,64.8] 2,571
Urban W 59.9 [56.4,63.3] 60.0 [56.5,63.4] 1,839
Sierra Leone DHS 2008 Rural e 66.4 [61.2,71.6] 66.6 [61.5,71.7] 732
Total 711 [65.9,76.3] 77.4 [74.7,80.1] 76.8 [74.4,79.2] 6,093
Urban 66.9 [60.5,73.4] 76.4 [73.4,79.4] 75.6 [72.9,78.4] 4,981
Tanzania DHS 2010 Rural 79.5 [71.9,87.2] 82.4 [77.8,86.9] 81.9 [78.0,85.7] 1,112
Total (46.7) [32.6,60.8] 59.9 [56.1,63.6] 50.1 [55.4,62.8] 2,052
Urban (46.7) [32.6,60.8] 60.2 [56.3,64.1] 59.4 [55.4,63.3] 1,773
Uganda MIS 2008 Rural - - 57.8 [47.2,68.3] 57.8 [47.2,68.3] 280
Total - - 49.4 [46.5,52.3] 49.4 [46.5,52.3] 3,425
Urban - - 48.7 [45.1,52.3] 48.7 [45.1,52.3] 2,440
Zambia DHS 2007 Rural - - 51.0 [46.1,55.9] 51.0 [46.1,55.9] 985
Total 30.7 [26.8,34.5] 29.5 [22.8,36.2] 30.2 [26.9,33.6] 1,757
Urban 26.2 [21.6,30.8] 29.2 [22.3,36.0] 27.6 [23.6,31.6] 1,371
Zimbabwe DHS 2010 Rural 39.5 [32.6,46.3] B 39.7 [33.0,46.3] 387
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Table B21. Percent of pregnant women use of ITN previous night by MAP 2007 endemicity categories (2) and
by Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 62.9 [45.5,80.3] 70.1 [65.5,74.7] 69.3 [64.7,74.0] 479
Urban - - 70.7 [65.2,76.1] 70.7 [65.2,76.1] 311
Angola MIS 2011 Rural 62.9 [45.4,80.4] 68.6 [60.1,77.1] 66.8 [58.3,75.4] 168
Total *o¥ 65.3 [52.3,78.3] 65.0 [52.0,78.0] 120
Urban * ¥ 63.0 [46.1,79.8] 62.4 [45.6,79.2] 64
DRC DHS 2007 Rural - - 68.0 [48.6,87.4] 68.0 [48.6,87.4] 55
Total * ¥ 52.4 [44.5,60.3] 52.3 [44.6,59.9] 175
Urban - - 57.9 [48.9,66.8] 57.9 [48.9,66.8] 117
Ghana DHS 2008 Rural * ¥ 40.0 [24.3,55.7] 410 [26.7,55.2] 58
Total 72.1 [63.7,80.4] 79.9 [73.1,86.8] 76.3 [70.8,81.8] 366
Urban 65.6 [55.3,75.8] 79.8 [72.0,87.7] 74.0 [67.2,80.7] 277
Kenya DHS 2008 Rural 85.4 [74.7,96.0] 80.4 [67.7,93.1] 83.5 [75.2,91.8] 88
Total * ¥ 77.2 [69.6,84.7] 77.3 [70.2,84.5] 181
Urban * ¥ 70.6 [61.4,79.8] 70.7 [61.5,79.8] 110
Liberia MIS 2011 Rural * ¥ 88.9 [79.4,98.4] 87.7 [78.9,96.5] 71
Total (67.1) [42.0,92.2] 77.1 [73.4,80.8] 76.9 [73.2,80.5] 825
Urban * ¥ 76.7 [72.7,80.7] 76.6 [72.6,80.6] 727
Madagascar DHS 2008 Rural * oo 80.9 [73.0,88.9] 78.5 [70.1,87.0] 99
Total - - 56.3 [52.6,59.9] 56.3 [52.6,59.9] 1,207
Urban - - 54.9 [51.0,58.7] 54.9 [51.0,58.7] 1,076
Malawi DHS 2011 Rural - - 67.6 [55.7,79.6] 67.6 [55.7,79.6] 131
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total (27.7) [3.2,52.2] 32.5 [23.6,41.5] 31.7 [23.3,40.0] 144
Urban *ox 28.9 [18.8,39.1] 29.5 [19.5,39.5] 110
Namibia DHS 2006 Rural ** (48.2) [30.9,65.4] (38.7) [24.3,53.2] 34
Total * ¥ 64.9 [57.7,72.0] 64.9 [57.8,72.0] 363
Urban * ¥ 70.7 [63.2,78.1] 70.6 [63.1,78.0] 297
Nigeria MIS 2010 Rural * ¥ 38.2 [25.7,50.7] 39.1 [26.6,51.7] 65
Total 76.5 [71.5,81.5] 83.8 [80.5,87.1] 81.0 [78.2,83.8] 831
Urban 75.5 [70.2,80.8] 83.1 [79.2,87.0] 79.9 [76.7,83.1] 695
Rwanda DHS 2011 Rural ** 86.4 [80.9,92.0] 86.6 [81.5,91.6] 136
Total *oox 51.3 [46.7,56.0] 51.4 [46.8,56.0] 806
Urban - - 49.1 [44.3,53.9] 49.1 [44.3,53.9] 557
Senegal DHS 2010 Rural * ¥ 56.9 [45.5,68.4] 56.6 [45.8,67.5] 248
Total *o* 70.8 [64.3,77.3] 71.0 [64.6,77.5] 230
Urban *o* 72.5 [64.7,80.2] 73.0 [65.4,80.7] 173
Sierra Leone DHS 2008 Rural ** 65.8 [54.1,77.6] 65.0 [53.3,76.7] 57
Total 71.2 [60.3,82.0] 74.4 [70.0,78.8] 74.1 [70.0,78.2] 689
Urban 63.8 [51.6,75.9] 75.6 [70.9,80.3] 74.8 [70.3,79.3] 574
Tanzania DHS 2010 Rural 86.4 [71.3,101.5] 67.6 [55.8,79.3] 70.8 [60.3,81.3] 115
Total *o* 78.9 [71.9,86.0] 77.6 [69.9,85.3] 222
Urban *ox 77.6 [69.9,85.2] 76.1 [67.9,84.4] 201
Uganda MIS 2008 Rural - - ¥ ox *ox 21
Total - - 58.0 [52.4,63.6] 58.0 [52.4,63.6] 410
Urban - - 58.8 [52.2,65.5] 58.8 [52.2,65.5] 298
Zambia DHS 2007 Rural - - 55.8 [45.2,66.4] 55.8 [45.2,66.4] 112
Total 27.5 [19.4,35.7] 34.7 [20.8,48.6] 30.0 [22.7,37.2] 215
Urban 24.3 [14.9,33.6] 34.7 [20.8,48.7] 28.9 [20.8,37.1] 163
Zimbabwe DHS 2010 Rural (33.2) [17.0,49.4] - - 33.2 [17.0,49.4] 52




Table B22. Percent of individual use of ITN previous night by MAP 2010 endemicity categories (2) and by
Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 26.1 [19.8,32.4] 18.9 [17.1,20.7] 19.2 [17.5,21.0] 35,431
Urban 32.4 [25.5,39.2] 18.2 [15.7,20.8] 18.7 [16.1,21.3] 20,977
Angola MIS 2011 Rural 20.7 [14.9,26.5] 19.9 [17.6,22.3] 20.0 [17.7,22.2] 14,454
Total 1.2 [0.51.8] 47 [3.8,5.5] 45 [3.7,5.3] 42,337
Urban 0.9 [0.2,1.6] 3.5 [25,4.5] 34 [2.4,4.3] 24,148
DRC DHS 2007 Rural 1.6 [0.3,2.8] 6.2 [5.0,7.4] 6.0 [4.8,7.2] 18,189
Total 11.7 [6.9,16.4] 20.9 [19.8,22.0] 20.9 [19.7,22.0] 40,883
Urban - - 25.9 [24.2,27.6] 259 [24.2,27.6] 22,951
Ghana DHS 2008 Rural 11.7 [6.9,16.4] 144 [13.2,15.7] 14.4 [13.2,15.6] 17,932
Total 32.8 [30.0,35.6] 435 [39.4,47.5] 35.6 [33.3,37.9] 35,772
Urban 29.3 [25.9,32.6] 411 [36.8,45.4] 32.8 [30.1,35.4] 28,491
Kenya DHS 2008 Rural 44.2  [39.3,49.0] 62.2 [56.1,68.2] 46.8 [42.1,51.5] 7,282
Total 39.8 [24.0,55.7] 319 [29.1,34.7] 32.3 [29.6,35.1] 17,255
Urban 53.0 [53.0,53.0] 30.4 [26.9,34.0] 30.5 [27.0,34.1] 8,903
Liberia MIS 2011 Rural 39.1 [22.2,56.0] 33.7 [29.4,38.0] 34.2 [30.0,38.5] 8,352
Total 94 [1.517.2] 39.1 [37.5,40.6] 37.3 [35.9,38.6] 76,131
Urban 6.8 [-0.8,14.3] 38.3 [36.5,40.0] 36.1 [34.6,37.7] 65,276
Madagascar DHS 2008 Rural 57.6 [45.7,69.5] 43.7 [40.8,46.6] 440 [41.2,46.8] 10,855
Total - - 29.0 [28.0,30.1] 29.0 [28.0,30.1] 105,251
Urban - - 27.4 [26.2,28.5] 27.4 [26.2,28.5] 88,862
Malawi DHS 2011 Rural - - 38.1 [35.0,41.3] 38.1 [35.0,41.3] 16,389
Total 47.4 [42.3,52.6] 57.5 [54.4,60.5] 57.1 [54.2,60.1] 8,749
Urban 45.2 [39.9,50.5] 58.1 [54.4,61.8] 57.6 [54.0,61.2] 6,787
Mali AMP 2010 Rural 63.4 [57.3,69.6] 55.3 [50.3,60.3] 55.5 [50.6,60.4] 1,962
Total 29 [2.1,3.7] 7.6 [6.6,8.6] 5.6 [5.0,6.2] 37,957
Urban 35 [1.1,5.9] 7.7 [6.5,8.8] 6.8 [5.9,7.8] 22,251
Namibia DHS 2006 Rural 2.7 [2.1,3.4] 75 [5.2,9.7] 3.8 [3.1,4.5] 15,707
Total 10.2 [-3.0,23.4] 23.1 [20.1,26.0] 23.0 [20.0,25.9] 28,284
Urban - - 25,5 [21.8,29.2] 25.5 [21.8,29.2] 20,726
Nigeria MIS 2010 Rural 10.2 [-3.1,23.5] 16.2 [12.1,20.3] 16.0 [12.0,20.0] 7,559
Total 56.0 [54.6,57.5] 63.3 [60.9,65.6] 57.8 [56.6,58.9] 52,877
Urban 54.7 [53.1,56.3] 63.0 [60.6,65.4] 56.9 [55.6,58.2] 45,761
Rwanda DHS 2011 Rural 62.9 [59.4,66.5] 69.5 [61.4,77.7] 63.4 [60.1,66.8] 7,116
Total 22.7 [19.7,25.6] 35.1 [32.5,37.7] 28.7 [26.7,30.8] 67,087
Urban 29.6 [25.3,33.8] 329 [29.9,35.9] 319 [29.5,34.3] 36,722
Senegal DHS 2010 Rural 19.2 [15.4,23.1] 42.7 [37.6,47.8] 249 [21.6,28.2] 30,365
Total - - 19.6 [18.1,21.1] 19.6 [18.1,21.1] 38,348
Urban - - 20.3 [18.4,22.2] 20.3 [18.4,22.2] 25,805
Sierra Leone DHS 2008 Rural - - 18.1 [15.6,20.7] 18.1 [15.6,20.7] 12,543
Total 33.9 [30.4,37.4] 49.0 [46.8,51.2] 45.3 [43.5,47.1] 42,557
Urban 29.1 [25.1,33.1] 47.9 [45.5,50.3] 43.8 [41.8,45.8] 32,920
Tanzania DHS 2010 Rural 44.2 [37.8,50.5] 53.5 [48.6,58.4] 50.3 [46.2,54.3] 9,638
Total 142 [6.7,21.7] 26.3 [23.3,29.2] 25.8 [22.8,28.7] 19,160
Urban 142 [6.7,21.7] 25.7 [22.2,29.1] 25.1 [21.7,28.5] 16,543
Uganda MIS 2008 Rural - - 29.9 [24.5,35.3] 29.9 [24.5,35.3] 2,618
Total 17.5 [14.4,20.5] 245 [22.6,26.4] 23.4 [21.7,25.0] 31,332
Urban 20.1 [6.4,33.8] 240 [21.7,26.3] 239 [21.7,26.1] 20,129
Zambia DHS 2007 Rural 17.2 [14.2,20.2] 26.0 [22.7,29.3] 22.4 [20.1,24.7] 11,203
Total 49 [4.05.9] 13.4 [10.8,15.9] 8.6 [7.3,9.8] 37,475
Urban 34 [1.9,4.8] 13.4 [10.7,16.1] 9.1 [7.4,10.9] 25,846
Zimbabwe DHS 2010 Rural 6.6 [5.4,7.8] 13.3  [8.9,17.7] 7.3 [6.1,8.5] 11,629
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Table B23. Percent of children under 5 years use of ITN previous night by MAP 2010 endemicity categories
(2) and by Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 27.6 [23.2,31.9] 255 [22.5,28.6] 26.4 [23.9,29.0] 7,584
Urban 25.7 [17.7,33.7] 245 [21.0,28.1] 24.9 [21.4,28.4] 5,071
Angola MIS 2011 Rural 29.3 [25.6,33.1] 29.7 [23.5,35.9] 29.5 [26.3,32.6] 2,514
Total 3.5 [1.1,5.9] 6.2 [4.8,7.6] 6.0 [4.7,7.3] 8,035
Urban 0.5 [-0.1,1.0] 48 [3.2,6.5] 46 [3.1,6.2] 4,798
DRC DHS 2007 Rural 5.9 [1.7,10.1] 8.3 [6.1,10.5] 8.0 [6.0,10.1] 3,237
Total * o 39.3 [37.2,41.3] 39.1 [37.1,41.1] 5,443
Urban * o 43.2 [40.5,45.9] 43.2 [40.5,45.9] 3,333
Ghana DHS 2008 Rural * o 32.8 [29.8,35.9] 32.6 [29.6,35.6] 2,110
Total 42.9 [38.5,47.4] 57.3 [53.7,60.9] 47.1 [43.7,50.6] 5,569
Urban 38.9 [33.9,44.0] 56.0 [51.9,60.2] 43.8 [39.9,47.8] 4,583
Kenya DHS 2008 Rural 62.3 [56.3,68.2] 62.6 [54.3,70.9] 62.4 [57.6,67.2] 986
Total 37.3 [32.5,42.0] 379 [34.0,41.8] 37.8 [34.5,41.1] 3,185
Urban (36.9) [31.8,42.1] 34.7 [29.5,39.9] 35.2 [31.0,39.3] 1,895
Liberia MIS 2011 Rural 38.8 [26.3,51.3] 419 [36.1,47.6] 41.7 [36.3,47.0] 1,290
Total 26.4 [22.9,29.9] 60.3 [57.9,62.6] 46.3 [44.3,48.3] 11,871
Urban 22.2 [18.1,26.2] 59.4 [56.8,61.9] 45.0 [42.8,47.2] 10,575
Madagascar DHS 2008 Rural 47.9 [42.9,52.9] 72.0 [66.4,77.6] 57.1 [53.2,61.0] 1,296
Total 37.7 [36.0,39.5] 44.8 [42.2,47.5] 39.5 [38.0,41.0] 18,074
Urban 36.1 [34.3,37.9] 43.8 [41.1,46.5] 38.1 [36.6,39.6] 15,634
Malawi DHS 2011 Rural 47.0 [41.4,52.7] 55.9 [45.9,65.8] 48.4 [43.3,53.5] 2,440
Total 615 [50.7,72.4] 73.0 [68.8,77.2] 72.2 [68.2,76.3] 1,867
Urban 63.1 [51.6,74.6] 74.2 [69.1,79.2] 73.4 [68.6,78.2] 1,508
Mali AMP 2010 Rural (54.5) [24.8,84.3] 68.2 [61.4,74.9] 67.3 [60.6,74.1] 359
Total 6.5 [4.8,8.2] 145 [12.4,16.6] 10.6 [9.3,12.0] 4,977
Urban 9.0 [5.8,12.1] 142 [11.8,16.6] 12.4 [10.6,14.2] 3,265
Namibia DHS 2006 Rural 4.4 [2.9,5.9] 16.0 [11.2,20.8] 7.3 [5.6,8.9] 1,712
Total * oo 29.0 [25.1,32.9] 28.9 [24.9,32.8] 5,810
Urban * oo 31.0 [26.1,35.9] 30.8 [25.9,35.7] 4,490
Nigeria MIS 2010 Rural * oo 22.2 [16.9,27.6] 22.2 [16.9,27.6] 1,320
Total 68.9 [67.3,70.6] 72.0 [69.2,74.9] 69.8 [68.4,71.2] 8,611
Urban 68.5 [66.7,70.3] 70.2 [66.9,73.5] 68.9 [67.4,70.5] 7,588
Rwanda DHS 2011 Rural 73.6 [69.3,77.9] 78.6 [73.3,83.9] 76.1 [72.6,79.6] 1,023
Total 40.6 [36.6,44.7] 31.1 [27.9,34.3] 34.3 [31.8,36.9] 11,364
Urban 38.6 [34.1,43.1] 34.7 [30.7,38.8] 36.4 [33.4,39.4] 7,047
Senegal DHS 2010 Rural 47.6 [38.7,56.5] 26.7 [22.0,31.5] 30.9 [26.5,35.3] 4,317
Total 29.3 [26.1,32.5] 21.1 [17.2,25.0] 26.5 [24.0,29.0] 6,000
Urban 28.4 [24.5,32.4] 19.3 [15.8,22.8] 25.1 [22.3,28.0] 4,388
Sierra Leone DHS 2008 Rural 314 [26.4,36.3] 27.4 [15.4,39.5] 30.3 [25.4,35.2] 1,611
Total 54.7 [46.7,62.7] 66.4 [63.8,68.9] 64.1 [61.4,66.7] 7,302
Urban 50.9 [40.8,61.0] 66.8 [64.0,69.7] 64.0 [61.0,67.1] 5,884
Tanzania DHS 2010 Rural 64.3 [57.0,71.6] 64.2 [58.0,70.4] 64.2 [59.5,68.9] 1,418
Total (27.2) [20.7,33.8] 34.3 [29.6,39.1] 32.8 [28.9,36.7] 3,699
Urban (26.6) [20.0,33.2] 34.8 [29.4,40.3] 32.8 [28.4,37.3] 3,205
Uganda MIS 2008 Rural e 31.8 [23.9,39.8] 32.7 [24.3,41.1] 494
Total 27.3 [24.4,30.2] 32.7 [28.5,36.9] 29.0 [26.7,31.3] 5,827
Urban 27.1 [23.2,30.9] 30.8 [26.1,35.6] 28.5 [25.7,31.3] 4,171
Zambia DHS 2007 Rural 27.7 [23.6,31.8] 42.6 [37.6,47.7] 30.3 [26.6,34.1] 1,656
Total 7.4 [6.0,8.7] 13.8 [10.3,17.4] 9.6 [8.0,11.2] 5,539
Urban 6.2 [4.4,8.0] 13.7 [9.8,17.6] 9.4 [7.4,11.4] 4,017
Zimbabwe DHS 2010 Rural 9.4 [7.1,11.6] 15.0 [7.9,22.1] 10.1  [7.9,12.3] 1,522
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Table B24. Percent of pregnant women use of ITN previous night by MAP 2010 endemicity categories (2) and
by Urban-Rural residence (All households included)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total (41.2) [23.1,59.3] 25.2 [21.4,29.0] 259 [22.2,29.7] 1,281
Urban * ¥ 24.4 [19.4,29.4] 249 [20.0,29.8] 883
Angola MIS 2011 Rural * ¥ 26.9 [21.2,32.5] 28.2 [22.5,34.0] 398
Total *o¥ 7.7 [4.6,10.9] 75 [4.4,10.5] 1,038
Urban - - 6.6 [3.2,10.0] 6.3 [3.0,9.6] 638
DRC DHS 2007 Rural * ¥ 9.5 [3.8,15.3] 9.4 [3.7,15.0] 400
Total * ¥ 26.9 [21.8,32.0] 27.0 [21.9,32.0] 340
Urban - - 34.0 [27.2,40.8] 34.0 [27.2,40.8] 200
Ghana DHS 2008 Rural * ¥ 16.5 [9.4,23.6] 16.9 [9.9,24.0] 140
Total 42.6 [34.8,50.4] 62.3 [51.2,73.4] 48.6 [41.6,55.7] 574
Urban 38.7 [29.8,47.5] 64.1 [51.9,76.4] 479 [39.6,56.2] 429
Kenya DHS 2008 Rural 51.3 [35.7,66.8] (48.9) [40.0,57.8] 50.9 [37.6,64.2] 145
Total * ¥ 40.1 [33.6,46.6] 39.8 [33.5,46.0] 352
Urban * ¥ 38.7 [31.2,46.2] 39.0 [31.5,46.4] 199
Liberia MIS 2011 Rural * ¥ 42.0 [30.3,53.6] 40.8 [30.1,51.6] 152
Total *o¥ 49.6 [46.0,53.3] 46.8 [43.2,50.4] 1,355
Urban * ¥ 49.4 [45.5,53.4] 46.3 [42.4,50.2] 1,203
Madagascar DHS 2008 Rural * oo 51.3 [42.2,60.3] 51.0 [41.9,60.0] 152
Total - - 34.6 [31.9,37.2] 34.6 [31.9,37.2] 1,963
Urban - - 33.9 [31.3,36.6] 33.9 [31.3,36.6] 1,739
Malawi DHS 2011 Rural - - 39.6 [28.5,50.7] 39.6 [28.5,50.7] 224
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total (4.2) [2.0,6.4] 12.7 [8.3,17.1] 9.0 [6.3,11.7] 507
Urban *ox 122 [7.2,17.2] 109 [6.7,15.1] 296
Namibia DHS 2006 Rural (3.6) [1.7,5.6] (15.3) [6.4,24.1] 6.2 [3.6,8.9] 211
Total * ¥ 33.3 [26.8,39.8] 33.2 [26.7,39.7] 709
Urban - - 38.3 [30.3,46.3] 38.3 [30.3,46.3] 548
Nigeria MIS 2010 Rural * ¥ 16.1 [9.5,22.7] 15.9 [9.4,22.4] 161
Total 72.2 [68.7,75.6] 72.4 [66.4,78.5] 72.2 [69.2,75.2] 932
Urban 70.1 [66.1,74.2] 72.2 [65.9,78.4] 70.8 [67.4,74.1] 784
Rwanda DHS 2011 Rural 80.1 [73.7,86.4] ok 80.0 [73.9,86.0] 148
Total 29.4 [22.5,36.2] 41.8 [36.9,46.7] 36.1 [31.8,40.4] 1,148
Urban 39.2 [30.9,47.6] 38.1 [32.5,43.6] 38.4 [33.9,42.9] 712
Senegal DHS 2010 Rural 23.5 [14.6,32.5] 60.3 [51.5,69.1] 32.3 [24.1,40.5] 436
Total - - 27.7 [23.2,32.1] 27.7 [23.2,32.1] 589
Urban - - 29.7 [24.0,35.3] 29.7 [24.0,35.3] 425
Sierra Leone DHS 2008 Rural - - 225 [16.3,28.7] 22.5 [16.3,28.7] 164
Total 46.2 [35.7,56.7] 59.8 [54.5,65.1] 57.1 [52.4,61.8] 894
Urban 46.2 [33.2,59.1] 62.4 [56.8,67.9] 59.6 [54.5,64.8] 719
Tanzania DHS 2010 Rural (46.2) [28.1,64.3] 46.9 [33.7,60.2] 46.7 [36.0,57.4] 174
Total *o* 45.3 [38.5,52.1] 435 [36.1,50.9] 395
Urban *ox 454 [37.8,53.0] 43.4 [35.2,51.6] 352
Uganda MIS 2008 Rural - - * Ox ¥ ox 43
Total (19.3) [8.2,30.4] 35.0 [30.8,39.2] 32.8 [28.9,36.8] 725
Urban * ¥ 35.5 [30.7,40.2] 35.1 [30.4,39.8] 500
Zambia DHS 2007 Rural (20.4) [8.7,32.1] 33.1 [24.2,42.1] 27.8 [20.5,35.1] 225
Total 49 [25,7.3] 14.4 [10.2,18.5] 9.1 [6.7,11.6] 705
Urban *oF 14.4 [10.0,18.8] 10.0 [6.9,13.1] 471
Zimbabwe DHS 2010 Rural (7.0)  [3.2,10.7] ** (7.4) [3.8,11.0] 234
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Table B25. Percent of individual use of ITN previous night by MAP 2010 endemicity categories (2) and by
Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 50.1 [42.9,57.2] 52.9 [50.9,54.8] 52.7 [50.8,54.6] 12,919
Urban 57.2 [55.0,59.4] 54.5 [51.9,57.1] 54.6 [52.2,57.1] 7,182
Angola MIS 2011 Rural 429 [31.7,54.1] 50.9 [47.8,53.9] 50.3 [47.3,53.3] 5,736
Total 37.5 [23.8,51.2] 44.5 [40.5,48.6] 44.4  [40.4,48.4] 4,295
Urban 56.0 [40.1,71.8] 41.2 [34.7,47.8] 414 [34.9,47.8] 1,969
DRC DHS 2007 Rural 29.0 [13.1,44.9] 47.3 [42.4,52.3] 47.0 [42.1,51.9] 2,326
Total 41.2 [13.5,69.0] 43.2 [41.6,44.8] 43.2 [41.6,44.8] 19,756
Urban - - 47.6 [45.5,49.8] 47.6 [45.5,49.8] 12,477
Ghana DHS 2008 Rural 41.2 [13.4,69.1] 35.4 [33.3,37.6] 35.5 [33.3,37.6] 7,279
Total 59.0 [56.1,61.9] 58.2 [55.1,61.3] 58.7 [56.6,60.9] 21,695
Urban 54.2 [50.7,57.6] 55.7 [52.4,59.0] 54.7 [52.3,57.2] 17,050
Kenya DHS 2008 Rural 72.9 [69.1,76.7] 75.5 [71.7,79.3] 73.4 [70.2,76.6] 4,645
Total 63.6 [54.8,72.3] 61.3 [58.8,63.8] 61.4 [59.0,63.8] 9,086
Urban 75.5 [75.5,75.5] 60.2 [56.9,63.4] 60.3 [57.0,63.5] 4,511
Liberia MIS 2011 Rural 62.8 [53.4,72.2] 62.5 [58.7,66.3] 62.5 [59.0,66.0] 4,575
Total 63.0 [52.7,73.3] 63.2 [61.8,64.6] 63.2 [61.8,64.5] 44,896
Urban 61.6 [46.6,76.6] 61.8 [60.3,63.4] 61.8 [60.3,63.4] 38,143
Madagascar DHS 2008 Rural 66.3 [56.8,75.8] 70.9 [68.7,73.0] 70.7 [68.5,72.9] 6,753
Total - - 48.5 [47.4,49.7] 48.5 [47.4,49.7] 62,996
Urban - - 46.8 [45.5,48.0] 46.8 [45.5,48.0] 52,000
Malawi DHS 2011 Rural - - 56.8 [53.9,59.8] 56.8 [53.9,59.8] 10,996
Total 60.0 [53.2,66.9] 63.8 [61.3,66.3] 63.7 [61.3,66.2] 7,844
Urban 59.2 [51.4,67.0] 64.4 [61.4,67.4] 64.2 [61.3,67.1] 6,090
Mali AMP 2010 Rural 64.5 [59.1,69.8] 62.0 [57.6,66.3] 62.0 [57.8,66.3] 1,755
Total 26.6 [20.8,32.4] 22.2 [19.9,24.5] 23.1 [21.1,25.0] 9,188
Urban 16.7 [6.8,26.6] 21.4 [18.9,23.9] 20.8 [18.6,23.1] 7,312
Namibia DHS 2006 Rural 36.5 [30.7,42.3] 27.3 [21.9,32.6] 31.7 [28.0,35.5] 1,877
Total 324 [32.4,32.4] 49.9 [47.0,52.8] 49.9 [47.0,52.8] 13,027
Urban - - 51.9 [48.5,55.2] 51.9 [48.5,55.2] 10,190
Nigeria MIS 2010 Rural 32.4 [32.4,32.4] 42.9 [36.9,48.9] 42.7 [36.8,48.5] 2,838
Total 67.2 [66.0,68.5] 68.3 [66.2,70.4] 67.5 [66.5,68.5] 45,234
Urban 66.5 [65.1,67.8] 68.1 [65.9,70.2] 66.9 [65.8,68.0] 38,897
Rwanda DHS 2011 Rural 71.0 [68.1,73.9] 73.7 [66.3,81.2] 71.2 [68.5,73.9] 6,337
Total 41.7 [37.9,45.6] 44.9 [42.4,47.4] 43.6 [41.4,45.7] 44,229
Urban 44.4 [40.2,48.5] 42.7 [39.7,45.6] 43.1 [40.7,45.6] 27,135
Senegal DHS 2010 Rural 39.9 [34.1,45.7] 52.2 [48.4,56.0] 44.2 [40.1,48.4] 17,094
Total - - 51.3 [49.7,52.8] 51.3 [49.7,52.8] 14,663
Urban - - 53.4 [51.5,55.4] 53.4 [51.5,55.4] 9,810
Sierra Leone DHS 2008 Rural - - 46.9 [44.5,49.2] 46.9 [44.5,49.2] 4,853
Total 56.2 [52.6,59.9] 65.6 [63.4,67.8] 63.7 [61.8,65.5] 30,270
Urban 50.6 [46.6,54.6] 63.4 [61.0,65.8] 61.2 [59.2,63.2] 23,572
Tanzania DHS 2010 Rural 66.9 [60.5,73.4] 74.9 [71.5,78.4] 72.3 [69.0,75.7] 6,698
Total 30.0 [17.9,42.0] 51.2 [48.4,54.0] 50.3 [47.2,53.4] 9,807
Urban 30.0 [17.9,42.1] 50.2 [47.4,53.0] 49.3 [46.1,52.4] 8,425
Uganda MIS 2008 Rural - - 56.7 [44.9,68.4] 56.7 [44.9,68.4] 1,383
Total 33.3 [29.2,37.4] 43.3 [40.9,45.6] 41.8 [39.7,43.9] 17,524
Urban 32.6 [28.5,36.8] 45.3 [41.2,49.4] 40.4 [37.3,43.4] 6,217
Zambia DHS 2007 Rural 40.8 [23.6,58.1] 42.6 [39.8,45.4] 42.6 [39.8,45.4] 11,308
Total 29.0 [25.5,32.5] 279 [24.4,31.4] 28.3 [25.7,30.8] 11,340
Urban 31.8 [27.7,35.8] 30.6 [24.9,36.3] 315 [28.1,35.0] 2,687
Zimbabwe DHS 2010 Rural 25.0 [18.6,31.3] 27.7 [24.0,31.4] 27.2  [24.0,30.5] 8,653
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Table B26. Percent of children under 5 years use of ITN previous night by MAP 2010 endemicity categories
(2) and by Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total 60.0 [46.0,74.0] 62.6 [60.1,65.1] 62.4 [59.9,65.0] 3,208
Urban 68.8 [52.2,85.3] 62.9 [59.7,66.1] 63.3 [60.1,66.5] 1,995
Angola MIS 2011 Rural 46.2 [38.1,54.4] 62.1 [57.9,66.3] 61.1 [56.9,65.2] 1,213
Total 45.9 [22.2,69.7] 54.9 [48.4,61.3] 54.7 [48.4,61.1] 882
Urban * oo 50.6 [40.2,61.0] 50.6 [40.2,60.9] 439
DRC DHS 2007 Rural (44.6) [15.6,73.6] 59.2 [52.1,66.3] 58.9 [51.8,65.9] 442
Total * o 58.2 [55.8,60.7] 58.3 [55.9,60.7] 3,649
Urban - - 60.8 [57.7,64.0] 60.8 [57.7,64.0] 2,366
Ghana DHS 2008 Rural * o 53.4 [49.3,57.4] 53.6 [49.6,57.6] 1,283
Total 70.0 [66.4,73.7] 67.6 [63.6,71.6] 69.2 [66.5,71.9] 3,793
Urban 65.7 [61.3,70.0] 65.7 [61.3,70.1] 65.7 [62.5,68.8] 3,059
Kenya DHS 2008 Rural 84.4 [80.5,88.4] 815 [77.6,85.4] 83.8 [80.6,87.0] 734
Total 76.6 [63.2,90.0] 68.7 [65.4,72.0] 69.1 [65.9,72.3] 1,742
Urban * o 67.3 [63.1,71.6] 67.3 [63.1,71.5] 991
Liberia MIS 2011 Rural 77.3 [62.9,91.8] 70.7 [65.5,76.0] 71.4 [66.4,76.5] 752
Total 78.8 [70.5,87.2] 71.7 [69.9,73.6] 71.8 [70.0,73.7] 7,658
Urban (78.8) [67.8,89.7] 70.4 [68.3,72.4] 70.5 [68.5,72.5] 6,754
Madagascar DHS 2008 Rural (79.0) [70.3,87.7] 82.0 [79.5,84.5] 81.9 [79.4,84.4] 904
Total - - 59.1 [57.6,60.7] 59.1 [57.6,60.7] 12,071
Urban - - 57.6 [56.0,59.2] 57.6 [56.0,59.2] 10,344
Malawi DHS 2011 Rural - - 68.4 [64.1,72.7] 68.4 [64.1,72.7] 1,726
Total 76.3 [66.1,86.5] 78.3 [74.4,82.2] 78.2 [74.5,82.0] 1,724
Urban 75.2 [63.9,86.5] 79.1 [74.5,83.8] 79.0 [74.5,83.4] 1,402
Mali AMP 2010 Rural (85.9) [71.8,100.1] 74.9 [69.1,80.7] 75.1 [69.4,80.9] 322
Total 36.5 [27.9,45.1] 33.8 [30.0,37.6] 34.3 [30.9,37.6] 1,546
Urban 24.8 [11.0,38.6] 32.7 [28.6,36.8] 319 [28.0,35.7] 1,272
Namibia DHS 2006 Rural 49.2 [40.5,57.9] 42.0 [32.6,51.5] 45.4 [39.2,51.6] 274
Total * oo 58.6 [54.8,62.5] 58.7 [54.8,62.5] 2,859
Urban - - 60.0 [55.6,64.4] 60.0 [55.6,64.4] 2,307
Nigeria MIS 2010 Rural * oo 53.0 [45.3,60.6] 53.1 [45.5,60.7] 553
Total 76.0 [74.5,77.4] 73.4 [70.7,76.2] 75.3 [74.0,76.6] 7,978
Urban 75.2 [73.6,76.8] 73.4 [70.6,76.2] 74.7 [73.3,76.1] 7,005
Rwanda DHS 2011 Rural 80.3 [77.0,83.5] 75.1 [68.6,81.7] 79.9 [76.8,83.0] 974
Total 47.2 [42.2,52.2] 49.9 [46.9,52.9] 48.8 [46.1,51.5] 7,987
Urban 50.5 [44.7,56.3] 47.4 [43.9,50.8] 48.2 [45.2,51.2] 5,317
Senegal DHS 2010 Rural 445 [37.0,52.0] 60.5 [55.7,65.3] 50.0 [44.4,55.6] 2,670
Total - - 61.9 [59.0,64.8] 61.9 [59.0,64.8] 2,571
Urban - - 60.0 [56.5,63.4] 60.0 [56.5,63.4] 1,839
Sierra Leone DHS 2008 Rural - - 66.6 [61.5,71.7] 66.6 [61.5,71.7] 732
Total 70.7 [66.5,75.0] 78.1 [75.3,81.0] 76.8 [74.4,79.2] 6,093
Urban 68.4 [63.6,73.3] 76.9 [73.7,80.2] 75.6 [72.9,78.4] 4,981
Tanzania DHS 2010 Rural 75.6 [67.1,84.2] 84.8 [81.7,87.9] 819 [78.0,85.7] 1,112
Total W 59.6 [55.9,63.2] 59.1 [55.4,62.8] 2,052
Urban W 59.9 [56.0,63.7] 59.4 [55.4,63.3] 1,773
Uganda MIS 2008 Rural - - 57.8 [47.2,68.3] 57.8 [47.2,68.3] 280
Total 47.5 [39.6,55.3] 49.6 [46.5,52.8] 49.4 [46.5,52.3] 3,425
Urban 61.9 [44.8,78.9] 48.5 [44.9,52.1] 48.7 [45.1,52.3] 2,440
Zambia DHS 2007 Rural 45.9 [37.6,54.2] 54.0 [48.0,60.0] 51.0 [46.1,55.9] 985
Total 34.0 [28.0,40.0] 28.7 [24.4,32.9] 30.2 [26.9,33.6] 1,757
Urban 23.0 [14.3,31.7] 28.4 [24.0,32.9] 27.6 [23.6,31.6] 1,371
Zimbabwe DHS 2010 Rural 41.8 [34.0,49.6] 31.6 [20.7,42.6] 39.7 [33.0,46.3] 387
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Table B27. Percent of pregnant women use of ITN previous night by MAP 2010 endemicity categories (2) and
by Urban-Rural residence (Only households with at least 1 ITN)

Endemicity
None/Low (<5%) Interm/High (5 to 100%) Total
Estimate 95% CI Estimate 95% CI Estimate 95% CI N
Total (79.9) [69.5,90.3] 68.6 [63.7,73.4] 69.3 [64.7,74.0] 479
Urban * ¥ 70.3 [64.5,76.1] 70.7 [65.2,76.1] 311
Angola MIS 2011 Rural * ¥ 65.4 [56.7,74.1] 66.8 [58.3,75.4] 168
Total *oo¥ 65.2 [52.2,78.2] 65.0 [52.0,78.0] 120
Urban * ¥ 63.0 [46.1,79.8] 62.4 [45.6,79.2] 64
DRC DHS 2007 Rural * ¥ 67.8 [48.3,87.4] 68.0 [48.6,87.4] 55
Total * ¥ 52.3 [44.6,60.1] 52.3 [44.6,59.9] 175
Urban - - 57.9 [48.9,66.8] 57.9 [48.9,66.8] 117
Ghana DHS 2008 Rural * ¥ 40.6 [25.7,55.4] 410 [26.7,55.2] 58
Total 74.0 [67.3,80.7] 80.2 [71.3,89.0] 76.3 [70.8,81.8] 366
Urban 68.1 [60.0,76.3] 81.4 [72.0,90.9] 74.0 [67.2,80.7] 277
Kenya DHS 2008 Rural 86.3 [77.6,95.0] (69.9) [52.1,87.7] 83.5 [75.2,91.8] 88
Total * ¥ 76.8 [69.4,84.2] 77.3 [70.2,84.5] 181
Urban * ¥ 70.6 [61.4,79.8] 70.7 [61.5,79.8] 110
Liberia MIS 2011 Rural * ¥ 87.1 [77.5,96.6] 87.7 [78.9,96.5] 71
Total *oo¥ 77.2 [73.5,80.8] 76.9 [73.2,80.5] 825
Urban * ¥ 76.8 [72.8,80.8] 76.6 [72.6,80.6] 727
Madagascar DHS 2008 Rural * oo 80.2 [72.6,87.8] 78.5 [70.1,87.0] 99
Total - - 56.3 [52.6,59.9] 56.3 [52.6,59.9] 1,207
Urban - - 549 [51.0,58.7] 549 [51.0,58.7] 1,076
Malawi DHS 2011 Rural - - 67.6 [55.7,79.6] 67.6 [55.7,79.6] 131
Total - - - - - - -
Urban - - - - - - -
Mali AMP 2010 Rural - - - - - - -
Total (29.1) [13.4,44.8] 324 [22.7,42.1] 31.7 [23.3,40.0] 144
Urban *ox 30.9 [20.0,41.9] 29.5 [19.5,39.5] 110
Namibia DHS 2006 Rural (37.4) [16.6,58.2] (39.9) [19.7,60.2] (38.7) [24.3,53.2] 34
Total *oox 65.2 [58.1,72.3] 64.9 [57.8,72.0] 363
Urban - - 70.6 [63.1,78.0] 70.6 [63.1,78.0] 297
Nigeria MIS 2010 Rural * ¥ 40.2 [27.4,53.0] 39.1 [26.6,51.7] 65
Total 81.2 [77.9,84.5] 80.4 [74.9,85.9] 81.0 [78.2,83.8] 831
Urban 79.8 [76.0,83.7] 80.1 [74.4,85.8] 79.9 [76.7,83.1] 695
Rwanda DHS 2011 Rural 86.5 [81.2,91.7] ok 86.6 [81.5,91.6] 136
Total 50.9 [41.8,59.9] 51.7 [46.7,56.7] 51.4 [46.8,56.0] 806
Urban 54.9 [45.6,64.1] 47.1 [41.4,52.8] 49.1 [44.3,53.9] 557
Senegal DHS 2010 Rural 47.4  [32.9,61.9] 74.7 [65.6,83.9] 56.6 [45.8,67.5] 248
Total - - 71.0 [64.6,77.5] 71.0 [64.6,77.5] 230
Urban - - 73.0 [65.4,80.7] 73.0 [65.4,80.7] 173
Sierra Leone DHS 2008 Rural - - 65.0 [53.3,76.7] 65.0 [53.3,76.7] 57
Total 72.3 [62.2,82.3] 745 [69.9,79.0] 74.1 [70.0,78.2] 689
Urban 69.4 [57.1,81.7] 75.6 [70.8,80.5] 74.8 [70.3,79.3] 574
Tanzania DHS 2010 Rural 79.5 [63.5,95.6] 67.5 [54.7,80.3] 70.8 [60.3,81.3] 115
Total *o* 79.3 [72.3,86.2] 77.6 [69.9,85.3] 222
Urban *ox 78.0 [70.5,85.5] 76.1 [67.9,84.4] 201
Uganda MIS 2008 Rural - - * Ox ¥ ox 21
Total (50.0) [32.4,67.5] 58.8 [52.9,64.8] 58.0 [52.4,63.6] 410
Urban * ¥ 59.2 [52.5,65.9] 58.8 [52.2,65.5] 298
Zambia DHS 2007 Rural (52.3) [34.4,70.3] 57.5 [44.3,70.7] 55.8 [45.2,66.4] 112
Total 29.6 [15.0,44.3] 30.1 [21.9,38.3] 30.0 [22.7,37.2] 215
Urban *oF 30.4 [21.6,39.1] 28.9 [20.8,37.1] 163
Zimbabwe DHS 2010 Rural (34.6) [15.0,54.3] ** 33.2 [17.0,49.4] 52
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