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Equity trends in ownership of insecticide-treated nets in 19 sub-
Saharan African countries

Cameron Taylor? Lia Florey? & Yazoume Ye®

Objective To examine the change in equity of insecticide-treated net (ITN) ownership among 19 malaria-endemic countries in sub-Saharan
Africa before and after the launch of the Cover The Bed Net Gap initiative.

Methods To assess change in equity in ownership of at least one ITN by households from different wealth quintiles, we used data from
Demographic and Health Surveys and Malaria Indicator Surveys. We assigned surveys conducted before the launch (2003-2008) as baseline
surveys and surveys conducted between 2009-2014 as endpoint surveys. We did country-level and pooled multicountry analyses. Pooled
analyses based on malaria transmission risk, were done by dividing geographical zones into either low- and intermediate-risk or high-risk.
To assess changes in equity, we calculated the Lorenz concentration curve and concentration index (C-index).

Findings Out of the 19 countries we assessed, 13 countries showed improved equity between baseline and endpoint surveys and two
countries showed no changes. Four countries displayed worsened equity, two favouring the poorer households and two favouring the richer.
The multicountry pooled analysis showed an improvement in equity (baseline survey C-index: 0.11; 95% confidence interval, Cl:0.10t0 0.11;
and endpoint survey C-index: 0.00; 95% Cl: —0.01 to 0.00). Similar trends were seen in both low- and intermediate-risk and high-risk zones.
Conclusion The mass ITN distribution campaigns to increase coverage, linked to the launch of the Cover The Bed Net Gap initiative, have
led to improvement in coverage of TN ownership across sub-Saharan Africa with significant reduction in inequity among wealth quintiles.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction among subgroups,”'* particularly between socioeconomic

Equity in health is a major tenet of global development or-
ganizations, such as the World Health Organization (WHO)
and the World Bank, whose policies are aimed to decrease the
gap between poor and rich populations. WHO defines health
inequity as “inequality with respect to health determinants,
access to the resources needed to improve and maintain health
or health outcomes”.! Many diseases, such as malaria, are not
distributed equitably among populations. Malaria dispropor-
tionately affects poor, rural populations, with pregnant women
and young children at highest risk of severe morbidity and
mortality.””'" Addressing inequities that are actionable, such
as the availability of commodities, has been the cornerstone
of malaria control efforts for more than a decade.

In April 2008 the Roll Back Malaria Partnership, together
with the Secretary-General of the United Nations, launched
the initiative Cover The Bed Net Gap to achieve the goal of
universal bed-net coverage by December 2010.""'* The aim
of this initiative is to have every household at risk of malaria
transmission and every person within that household pro-
tected by an insecticide-treated net (ITN).">" Since the launch
of the initiative, countries have achieved high ITN coverage
levels using various distribution channels such as community
delivery, routine health services or outreach activities.

Before the launch of the initiative, many distribution strat-
egies focused on populations at higher risk of malaria. The ITN
policies frequently included distribution of nets to caregivers
of children younger than five years during routine vaccination
campaigns, distribution to pregnant women during antenatal
care visits and via social marketing. In addition, ITNs could be
purchased either at health facilities or in the private market.
These distribution strategies led to inequity in ITN ownership

subgroups. Richer households were more likely to own ITNs
than the poorest households, probably as a result of low access
to health care among the poorest populations.”'®'” With the
launch of the initiative, the distribution of ITNs shifted from
targeted distribution to mass distribution campaigns. This shift
gave malaria control programmes the opportunity to reduce
disparities among subgroups by increasing I'TN ownership'***
to reduce the malaria burden.”

The mass distribution campaigns aim to provide one ITN
for every two household members. Based on the longevity
of the nets and the cost-effectiveness of conducting a mass
distribution as compared to a targeted net replacement, these
campaigns are recommended to take place every three years.”

In 2015, seven years after the launch of the initiative, few
multicountry studies have documented the effect of the mass
distribution strategy on equity in ITN ownership coverage in
sub-Saharan Africa. This study assesses the level of equity in
bed-net ownership before and after the widespread implemen-
tation of national ITN distribution strategies.

Methods
Data

We used data from Demographic and Health Surveys (DHS)
and Malaria Indicator Surveys (MIS), which are nationally
representative, population-based household surveys and which
use validated standard methods in all countries. Further details
can be found elsewhere.” The analysis focused on malaria-
endemic countries in sub-Saharan Africa that have conducted
DHS or MIS between 2003 and 2014. We defined surveys
made before the launch of the initiative as baseline surveys
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and these were conducted between the
years 2003-2008. Surveys carried out
between years 2009-2014, we defined
as endpoint surveys. All surveys are
independent from each other.

Analysis

We did two sets of analyses: a country-lev-
el equity trend analysis of ITN ownership
and a multicountry pooled analysis exam-
ining equity of ITN ownership by malaria
transmission risk zones. Inclusion criteria
for the country-level equity trend analyses
included: (i) countries with one survey
conducted between years 2003-2008
(baseline) and the other survey conducted
between years 2009-2014 (endpoint); and
(ii) all surveys must have included data on
ITN ownership via a bed-net roster in the
household questionnaire.

To explore if equity in ITN owner-
ship varies by level of malaria transmis-
sion, the multicountry pooled equity
analysis categorized all survey clusters
into categories of malaria risk. We in-
cluded surveys that had publicly available
global positioning system (GPS) data for
the surveyed clusters. If a country had
more than one survey with GPS data in
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a time period, we used the most recent
survey in both the baseline and endpoint.
However, in Rwanda, we used the 2010
DHS GPS coordinates for the endpoint
due to a lack of GPS coordinates for the
most recent 2013 MIS survey. Only coun-
tries with GPS data from both surveys
were included in the pooled analysis.

Defining ITN ownership

The outcome of interest is household ITN
ownership, defined as the proportion of
households with at least one ITN. As
recommended by the Roll Back Malaria
Monitoring and Evaluation Reference
Group, the indicator is standard across
countries and reflects the extent to which
ITN distribution campaigns have reached
all households.” For each survey, we
calculated the proportion of households
with at least one ITN. To test for signifi-
cant changes in ITN ownership between
baseline and endpoint surveys, we cal-
culated 95% confidence intervals (CI).
We did not use the indicator for
universal bed-net coverage, i.e. the
proportion of households with at least
one ITN for every two people, since the
indicator was not launched until 2008

and therefore not captured in baseline
surveys.

Defining wealth quintiles

The DHS wealth index measures eco-
nomic well-being of households in-
dependently from health and educa-
tion.”* The DHS wealth index is a
survey-specific measure of the relative
economic status of households based
on analysis of household assets and
service amenities at a particular point in
time. Wealth quintiles (lowest, second,
middle, fourth, and highest) ranking
indicates relative rather than absolute
economic status of the household.”*~*

Defining malaria endemicity

We assigned each household cluster into
geographical zones based on malaria
transmission risk. To link DHS and MIS
geo-coordinates (latitude, longitude) of
each survey cluster to transmission risk
zones, we used geo-coordinated Plas-
modium falciparum parasite prevalence
rates among children aged 2-10 years
(PfPR, ,,) from the Malaria Atlas Project
2010.” We assigned all households in
a cluster from the DHS or MIS survey

Table 1. Countries included in country-level and pooled equity analysis for insecticide-treated net ownership, sub-Saharan Africa,

2003-2014

Country Baseline survey, Mid-point survey, Endpoint survey, type PfPR, .2 % Included in pooled
type and year type and year and year analysis®

Angola 2006-2007 MIS N/A 2011 MIS 8.1 Yes
Benin 2006 DHS N/A 2011-12 DHS 299 No
Burkina Faso 2003 DHS N/A 2010 DHS 65.4 Yes
Cameroon 2004 DHS N/A 2011 DHS/MICS 23.5 Yes
Congo 2005 DHS N/A 2011-2012 DHS 17.5 No
Democratic Republic of 2007 DHS N/A 2013-2014 DHS 48.0 Yes
the Congo
Guinea 2005 DHS N/A 2012 DHS/MICS 424 Yes
Madagascar 2008-2009 DHS 2011 MIS 2013 MIS 5.8 Yes
Malawi 2004 DHS 2010 DHS 2012 MIS 356 Yes
Mali 2006 DHS N/A 2012-2013 DHS 320 Yes
Mozambique 2007 MIS N/A 2011 DHS 355 No
Niger 2006 DHS N/A 2012 DHS 293 No
Nigeria 2008 DHS 2010 MIS 2013 DHS 325 Yes
Rwanda 2005 DHS 2010 DHS 2013 MIS 2.3 Yes
Senegal 2005 DHS 2008-2009 MIS 2010-2011 DHS 58 Yes
Sierra Leone 2008 DHS N/A 2013 DHS 52.8 Yes
Uganda 2006 DHS 2009 MIS 2011 DHS 37.0 Yes
United Republic of 2004-2005 DHS 2007-2008 THMIS 2011-2012 THMIS 10.6 Yes
Tanzania
Zimbabwe 2005-2006 DHS N/A 2010-2011 DHS 2.5 Yes

DHS: Demographic Health Survey; MICS: Multiple Indicator Cluster Surveys; MIS: Malaria Indicator Survey; N/A: not available; PfPR, . : Plasmodium falciparum parasite
rate; THMIS: Tanzania human immunodeficiency virus and malaria indicator survey.

¢ PfPR

2-10

® Countries with no GPS data for both surveys were excluded from the pooled-analysis.
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is the national mean of Plasmodium falciparum parasite rate in children aged 2—10 years and was obtained from the 2010 Malaria Atlas Project.””

323



Research

Ownership of insecticide-treated nets in sub-Saharan Africa

data to the same malaria transmission
risk zone based on corresponding
PfPR, ,, data for that cluster.”* For the

transmission zone categories, we used
the standard PfPR, ,, cut-offs from the
Malaria Atlas Project: no-risk: PfPR,
<0.1%; low-risk: 0.1% >PfPR, | <

<40%;
and high-risk: PfPR, |, >40%.”

Out of the 346272 household
(173 136) were categorized in the high-
risk category, 36% (124 658) in the
in the low-risk category and 4% (13 851)
in the no-risk category. We excluded
malaria from analyses because popula-
tions in these areas would not be tar-

2-10
<5%;
intermediate-risk: 5% >PfPR, | <
clusters located in 15 countries, 50%
intermediate-risk category, 10% (34 627)
clusters located in areas with no risk of
geted by ITN distribution campaigns.

Due to small sample size in the low-risk
group, we combined the intermediate
and the low-risk groups.

Equity calculation

We used the Lorenz concentration curve
(C-curve) and the Lorenz concentra-
tion index (C-index) to assess equity
in household ITN ownership across
household wealth quintiles. The C-
curve graphically presents the degree
of economic-related inequality.’>’” In
the C-curve graphs, the x-axis presents
the cumulative percentage of the sample,
ranked by wealth, beginning with the
poorest, while the y-axis presents the
cumulative percentage of the variable
of interest corresponding to the cu-
mulative percentage of the distribution
of wealth.”® In the C-curve graphs, the
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dashed 45° line represents equity where-
by the health outcome is distributed
equally among all wealth quintiles. The
C-curve will be below the equity line if
ITN ownership is concentrated in richer
households and will be above the equity
line if ITN ownership is predominantly
among poorer households.

The C-index, which provides quan-
tification of this measure of equity, is
defined as twice the area between the
C-curve and the 45° line of equity.
We calculated the C-index values by
using the following equation C=(P,L,~
P,L)+(P,L,~P,L)+...+(P_L~PL,),
where P is the cumulative percentage of
the household ranked by economic sta-
tus in group ¢, and L is the corresponding
concentration curve ordinate.”” C-index
values range between -1 to 1. A value of

Fig. 1. Proportion of households with at least one insecticide-treated net by country and survey year, 19 countries in sub-Saharan

Africa, 2003-2014
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0 suggests no difference in ITN owner-
ship between different wealth quintiles.
A C-index larger than 0 suggests that
ITN ownership is predominantly among
the richer households. Conversely, a
negative index indicates that ITN own-
ership is more concentrated among the
poorer households.'”*

We used the concindc command in
Stata version 13 (StataCorp. LP, College
Station, United States of America) to
calculate the C-index values and their
standard errors and we used the clorenz
command for producing the C-curves. We
calculated 95% CI for the C-index values.

Results

In total, 19 countries (45 surveys) met
the inclusion criteria for country-level
equity analysis. For the multicountry
pooled equity analysis, we included 15
countries (30 surveys; Table 1).

ITN ownership

In all countries, except Angola, there
was a statistically significant increase
in ITN ownership between the baseline
and endpoint surveys. Rwanda and the
United Republic of Tanzania showed the
greatest improvement in I'TN ownership,
from 15% to 83% and from 23% to 91%,
respectively. Angola displayed the small-
est improvements in ITN ownership
(from 28% to 35%; Fig. 1).

Country-level equity analysis

At the country level, 13 out of the 19
countries showed improvements in
equity of ITN ownership between base-
line and endpoint surveys, while two
countries showed no changes and four
countries displayed worsened equity
(Table 2).

For all countries showing improve-
ments in equity, the ITN ownership was
concentrated in households from the
highest wealth quintiles in the baseline
surveys, as indicated by a C-curve below
the equity line (C-index >0). However,
the countries showed different levels
of improvement. For Burkina Faso, the
Democratic Republic of the Congo,
Malawi, Rwanda and Uganda equity
significantly improved with C-index
values closer to zero in the endpoint
surveys. For Benin, Cameroon and the
United Republic of Tanzania, equity in
ITN ownership across wealth quintiles
(C-index=0) had been achieved. The
endpoint surveys from the Congo, Guin-
ea, Nigeria, Sierra Leone and Zimbabwe
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showed higher levels of ITN ownership
among poorer households (C-curve
above the equity line and C-index <0;
Fig. 2; Table 2).

In Mali, ITN ownership was equally
distributed across wealth quintiles in

both baseline and endpoint surveys with
no significant change. In Mozambique,
ITN ownership remained concentrated
among richer households in the end-
point survey. However, C-index values
were close to zero (Fig. 2; Table 2).

Table 2. Equity changes in ownership of insecticide-treated nets before and after the
launch of the Cover The Bed Net Gap initiative, sub-Saharan Africa, 2003-2014

Equity change Country C-index (95% Cl)
Baseline survey Endpoint survey
Improved
From ownership Burkina Faso 045 (040 to 0.49) 0.06 (0.05 to 0.06)
concentrated inricher  pemocratic 0.26 (0.23 10 0.30) 0.03 (0.03 t0 0.04)
households to more Republic of
equitable ownership,  the Congo
OUESH] RGB! oy 029 (028 10 031) 0.06 (0.04 10 0.07)
in richer households
Rwanda 0.35(0.33t0 0.38) 0.02 (0.02 t0 0.03)
Uganda 0.11(0.09t0 0.14) 0.02 (0.02 t0 0.03)
From ownership Benin 0.23(0.21t0 0.24) 0.00 (—0.01 to 0.00)
concentrated in Cameroon 0.25(0.17 t0 0.33) 0.02 (0.00 t0 0.03)
MERS USSR ey g 041 (03910 043) ~001 (~0.01 t0 0.00)
equitable ownership Republic of
Tanzania
From ownership Congo 5(0.10t0 0.20) 1(=0.12 to —0.09)
concentrated in richer  Gyinea 0.28 (02110 0.35) ~0.03 (~0.04 t0 —0.02)
households tomore 0 opiz 8(0.16 10 0.20) —0.06 (~0.06 t0 —0.05)
equitable ownership )
it comeamiEias i Sierra Leone 0.05 (0.04 t0 0.07) —0.02 (-0.03 to —0.01)
poorer households Zimbabwe 9(0.15t00.22) —0.06 (—0.08 to —0.04)
No change
Ownership equitably ~ Mali 0.02 (0.00 to 0.03) 0.00 (0.00t0 0.01)
distributed in both
surveys
Ownership was Mozambique 0.05 (0.02 to 0.08) 0.04 (0.03 t0 0.05)
concentrated in richer
households in both
surveys
Worsened
Favouring poorer
households
From ownership Madagascar —0.04 (-0.04t0 —-0.03)  —0.06 (-0.07 to —0.05)
concentrated in Senegal —0.01 (—0.05 t0 0.00) —-0.11 (-0.12 to —0.10)
poorer households to
increased ownership
concentrated in
poorer households
Favouring richer
households
From equitable Angola 0.05 (0.01 to 0.08) 0.17(0.15t0 0.18)
ownership or Niger 0.00 (=0.02 t0 0.01) 0.09 (0.08 to 0.10)

ownership
concentrated in
richer households
to concentrated
ownership in richer
households

Cl: confidence interval; C-index: concentration index; ITN: insecticide-treated net.
Notes: Cover The Bed Net Gap was an initiative launched by the Roll Back Malaria Partnership in April 2008."

Years of the surveys are given in Table

1. A value of 0 suggests no difference in TN ownership between

different wealth quintiles. A C-index larger than 0 suggests that ITN ownership is concentrated among the
richer households. Conversely, a negative index indicates that ITN ownership is more concentrated among

the poorer households.”**

Bull World Health Organ 2017;95:322—-332| doi: http://dx.doi.org/10.2471/BLT.16.172924
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Madagascar and Senegal maintained
levels of inequity that favoured the poorest
households. In Angola and Niger, while the
inequity in the baseline surveys was close
to zero, in the endpoint surveys, household
ITN ownership increased and was in favour
of the richer households (Fig. 2; Table 2).

Fig. 3 shows a scatter plot of the C-
index by ITN ownership for all surveys
included in the country-level analyses.
The plot indicates a decline in the dis-
parity of the C-index values as ITN cov-

Saharan Africa

erage increases. Surveys that took place
between 2009-2014 have higher levels
of ITN ownership and greater equity
compared to surveys from 2003-2008.

Pooled equity analysis

All countries

The multicountry pooled analysis indi-
cates a significant improvement in ITN
ownership equity between baseline (C-
index: 0.11; 95% CI: 0.10 to 0.11) and

Cameron Taylor et al.

endpoint surveys (C-index: 0.00; 95%
CI: -0.01 to 0.00; Fig. 4)

By transmission risk

In high malaria transmission risk
zones, ITN ownership was concen-
trated in households from the higher
wealth quintiles in the baseline surveys
(C-index: 0.07; 95% CI: 0.06 to 0.08).
However, in the endpoint surveys this
inequity was no longer evident (C-index:
0.00; 95% CI: 0.00 to 0.01; Fig. 4). In the

Fig. 2. Equity changes in insecticide-treated net ownership by country, 19 countries in sub-Saharan Africa, 2003-2014
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1007 Nigeria 1007 Rwanda 100 Senegal 100 Sierra Leone

= 80+ 80 80 80

=

v

§ 60 60 60 60

g

= 407 40 40 40

<

g

= 20 20 20 20

=

o

ﬁ T T T T 1 T T T T 1 T T T T 1 T T T T 1
% 0 20 40 60 8 100 O 20 40 60 8 100 O 20 40 60 8 100 O 20 40 60 80 100

E Cumulative percentage Cumulative percentage Cumulative percentage Cumulative percentage
=4 of wealth quintiles of wealth quintiles of wealth quintiles of wealth quintiles

é ---- Equity line — 2008 survey -- Equity line  — 2005 survey -- Equity line  — 2005 survey ---- Equity line  — 2008 survey

o == 2010 survey 2013 survey »= 2010-2011 survey w= 2008-2009 survey 2013 survey

;i—_': 2013 survey 2010-2011 survey

(=

£ B B )

.E' 100 Uganda 100 United Republicof 7 100 Zimbabwe

g - 80— Tanzania 80

g /

X 60 4 60 - 60

2

5 404 40 40

=

£

S w04 20 20

T I T T 1 I I T T 1 T T T T 1
0 20 40 60 80 100 O 20 4 60 8 100 O 20 40 60 80 100
Cumulative percentage Cumulative percentage Cumulative percentage
of wealth quintiles of wealth quintiles of wealth quintiles
---- Equity line  — 2006 survey -- Equity line  — 2004-2005 survey ---- Equity line  — 2005-2006 survey
2009 survey 2011 survey 2007-2008 survey 2010-2011 survey

ITN: insecticide-treated net.

2011-2012 survey

Note: A survey line under the equity line denotes that ITN ownership was more concentrated in richer households, while a survey line above the equity line
represents ownership favouring the poorer households.

low and intermediate malaria transmis-
sion risk zones, the ITN ownership was
in favour of richer households in the
baseline surveys (C-index:0.14; 95%
CI: 0.13 to 0.14), but shifted to favour
the poorer households in the endpoint
surveys (C-index: —0.01, 95% CI: —0.02
to —0.01; Fig. 4).

Discussion

This study presents evidence of the
positive impact of mass ITN distribution
strategies on equity of ITN ownership in
19 malaria-endemic countries in sub-
Saharan Africa. In 15 of the 19 countries
analysed, ITN ownership either became
more equitable or maintained equity
between baseline and endpoint surveys.
In four countries, improvements in
equity could not be detected between
the two surveys: in two countries the
ITN ownership remained concentrated
among households from the lowest

wealth quintiles, while in the other two,
ITN ownership remained concentrated
among the richer households.

The pooled multicountry analyses
further supported the findings that the
significant increase in ITN ownership
has favoured the poorest households in
most settings. In the countries where
ITN ownership either became more
equitable or maintained equity, all
showed a significant increase in the
proportion of households with at least
one ITN between baseline and endpoint
surveys. In countries with very high
levels of household ITN ownership, such
as Rwanda and the United Republic of
Tanzania, the chances of equitable dis-
tribution are inherently higher. Thus,
the recent funding for malaria control*
and the subsequent investment in mass
ITN distribution campaigns have likely
contributed to reduced inequity among
wealth quintiles by increasing overall
coverage.

Bull World Health Organ 201 7;95:322—332' doi: http://dx.doi.org/10.2471/BLT.16.172924

Angola, Mali, Mozambique and
Niger had close to equitable ITN own-
ership in their baseline surveys despite
relatively low overall levels of ITN own-
ership. This finding could be due to early
implementation of focused nationwide
campaigns where ITN distributions
were integrated with child health cam-
paigns.'”*=** In Mali and Mozambique,
ITN ownership remained equitably
distributed in endpoint surveys, possibly
due to the rollout of net-distribution
campaigns to achieve universal coverage
in 2008 and 2011.**** However, Angola
and Niger experienced a decrease in
equity in their endpoint surveys despite
low inequity at baseline. The trend of
increasing inequity in Angola could be
partially due to the timing of campaigns
in relationship to the survey as well as a
shift in ITN distribution from integrated
campaigns to distribution in only se-
lected municipalities.*” Reasons for the
worsened equity in Niger is less clear, but
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possible explanations could include the
lack of implementation of free ITN dis-
tribution campaigns between baseline

and endpoint surveys.'””” Madagascar
and Senegal were the only countries that
maintained levels of inequity from base-

Fig. 4. Equity changes in insecticide-treated net ownership by malaria transmission risk
zone, 15 countries in sub-Saharan Africa, 2003-2014
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ITN ownership was more concentrated in richer households, while a survey line above the equity line

represents ownership favouring the poorer households.
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line to endpoint in favour of households
from the lowest wealth quintiles.

The trend seen in Congo, Guinea,
Nigeria, Sierra Leone and Zimbabwe -
i.e. ITN ownership shifted from being
concentrated in the richer households
to being concentrated in the poorer
households - is not surprising. These
countries have moved towards universal
ITN coverage for populations at-risk
and shifted their distribution of ITNs
to high-risk rural-areas, which are usu-
ally less wealthy than urban centres.?
Another reason for this trend may be
that wealthier households have access to
a wider range of other effective interven-
tions, such as improved housing with
screened windows and doors and closed
eaves that make ITNs less essential for
malaria prevention.

To explore if equity of ITN own-
ership varies by malaria transmission
risk, we pooled clusters into two groups
stratified by low/intermediate and high
levels of malaria transmission. In the
pooled analysis, equity increased sig-
nificantly in both groups. However, the
greatest improvement in equity occurred
in clusters in low- and intermediate-risk
zones. The observed results could be
due to changing ITN policies between
baseline and endpoint surveys, and more
specifically, the rollout of free mass dis-
tribution campaigns after 2008. Before
2008, financial and logistic constraints
caused most distribution campaigns to
be targeted to high-risk populations
(children younger than five years and
pregnant women) and/or high-risk re-
gions (rural, high-transmission zones).
Therefore, households from the lowest
wealth quintiles in low- and intermedi-
ate-risk zones were less likely to own a
net if they did not have access to health-
care services or could not afford to pay
for a net at market price. The shift to free
mass distribution campaigns may have
improved equity by providing access to
the households from the lowest wealth
quintiles that did not have previous ac-
cess to nets.

This study has a few limitations
that should be highlighted. The wealth
quintiles are based on assets, which may
be different from country to country as
the individual assets might have differ-
ent weights in the principal component
analysis. While the analysis used data
from 19 countries, other countries may
have experienced changes in equity, but
were not captured in this analysis. In ad-
dition, we excluded four of the countries
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Fig. 3. Proportion of households with at least one insecticide-treated net, by
concentration index, sub-Saharan Africa, 2003-2014
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C-index: concentration-index; ITN: insecticide-treated net.
Note: We used the Lorenz C-index to assess equity in household ITN ownership across household wealth
quintiles. ITN universal coverage of 80% is based on the Global Strategic Plan 2005-2015.

used in the country-level analysis from
the pooled analysis due to a lack of GPS
data. This study focused on equity of
ITN ownership and did not assess ITN
use or ITN access, i.e. the proportion of
the population who could use an ITN
with the assumption that one ITN can
protect two individuals. Future studies
should examine equity of ITN access

as it is a more comprehensive mea-
sure of the level of protection within a
household. With more countries imple-
menting universal bed-net coverage
strategies, capturing changes in equity
of ITN access through survey data will
be possible.

In conclusion, our findings sup-
port the hypothesis that national ITN

distribution campaigns have increased
ITN coverage and reduced economic
inequity in ITN ownership since the
launch of the Cover The Bed Net Gap
initiative in 2008."” However, further
improvements are still needed to
reach and maintain coverage targets.
With the combination of increased
ITN distribution through multiple
adapted distribution mechanisms and
monitoring inequities to ensure that
the poorest are also get protected,
great strides can be made towards
malaria prevention across sub-Saharan
countries. M
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Résumé

Tendances en matiére d'égalité de possession de moustiquaires imprégnées d’insecticide dans 19 pays d’Afrique subsaharienne

Objectif Examiner les changements au niveau de I'égalité de possession
de moustiquaires imprégnées d'insecticide (MIl) dans 19 pays d’Afrique
subsaharienne ou le paludisme est endémique, avant et aprés le
lancement de linitiative Cover the bed net gap.

Méthodes Afin dévaluer les changements concernant égalité de
possession d'au moins une MIl par ménage, dans différents quintiles
de richesse, nous avons utilisé des données provenant des enquétes
démographiques et sanitaires ainsi que des enquétes sur les indicateurs
du paludisme. Les enquétes menées avant le lancement de linitiative
(2003-2008) ont été prises comme enquétes de référence et celles
menées de 2009 a 2014 comme enquétes finales. Nous avons effectué
des analyses par pays ainsi que des analyses regroupées multi-pays.
Les analyses regroupées en fonction du risque de transmission du
paludisme ont été effectuées en divisant les zones géographiques selon
que le risque était faible ou intermédiaire ou bien élevé. Pour évaluer
les changements en matiere dégalité, nous avons calculé la courbe de
concentration de Lorenz ainsi que l'indice de concentration (indice C).

Résultats Sur les 19 pays que nous avons étudiés, 13 montraient
une amélioration de Iégalité entre l'enquéte de référence et l'enquéte
finale, et deux pays ne présentaient aucun changement. Quatre pays
affichaient une moins bonne égalité: deux qui favorisaient les ménages
les plus pauvres et deux les plus riches. Lanalyse regroupée multi-pays a
révélé une amélioration de I'égalité (indice C de l'enquéte de référence:
0,11; intervalle de confiance (IC) de 95%: 0,10 a 0,11; indice C de
lenquéte finale: 0,00; IC 95%: —0,01 a 0,00). Des tendances similaires
ont été observées entre les zones a risque faible et intermédiaire et
celles a risque élevé.

Conclusion Les campagnes de distribution massive de MIl visant a
améliorer la couverture, associées au lancement de l'initiative Cover
the bed net gap, ont permis d'augmenter le taux de possession de MI|
en Afrique subsaharienne et de réduire significativement les inégalités
entre quintiles de richesse.

Pesiome

M3meHeHus B cTeneHn paBHOMEPHOCTM pacnpegeneHna 06paboTaHHbIX MHCEKTULMAAMM
NPOTUBOMOCKUTHBIX ceTOK B 19 cTpaHax AGpuKm K tory ot Caxapbl

Llenb V/13yunTb n3mMeHeH A B CTeneHW paBHOMEPHOCTM pacnpeseneHna
06paboTaHHbIX MHCEKTULMAAMM MPOTUBOMOCKNTHBIX CETOK B
19 3HAEMMYHBIX NO ManApuK cTpaHax AGpnku K tory ot Caxapsbl
[0 1 nocne 3anycka MHUUMaTKBLl [IpeodoneHue HepageHCMaa 8
pacnpedesneHuu HaoKpOBAMHsIX CeMOK.

MeTogbl YTOObI OLIEHWTL M3MEHEHWE CTENEHM PaBHOMEPHOCTH
pacnpefeneHva no KpanHen mepe ofHo 06paboTaHHOM
NHCEKTNLUMAAMUN MPOTUBOMOCKUTHOM CETKM Ha CeMblO U3
Pa3HbIX KBUHTWUIEN AOXOA0B, aBTOPbl MCMONb30BaNM AaHHble
nemorpadunyeckmx obcnefoBaHuin 1 obcnenoBaHnii COCTOAHUA
3[0POBbA HaceNeHns, a Takxke AaHHble 0bcnefoBaHui No
nokasatenam manapuun. O6cnenoBaHKa, NpoBeaeHHble 10
3anycka nHuymatneel (2003-2008 rr.), Obinn onpefeneHsl Kak
nepBOHauanbHble 06CNef0BaHs, a 06CNeA0BaHVIS, MPOBEAEHHbIE
B 2009-2014 rr.,, — Kak 3ak/ounTenbHble. boinn nposeneHs
aHanuM3bl Ha YPOBHe CTpaHbl 1 0ObefMHEHHbIE aHanu3bl Mo
HeCKONbKKM CTpaHam. ObbefHEHHblE aHanM3bl, OCHOBaHHbIE Ha
PVICKe 3apakeHna Manapyiei, bbinv NpoBeAeHbl MyTem pasaeneHua

reorpaduyeckinx 30H Ha 30Hbl C HW3KWUM, CPEAHVIM U BbICOKMM
YPOBHEM puCKa. Ina OLeHKN 3MeHeHNA CTeneH PaBHOMEPHOCTY
ABTOPbI PACCUMTANN KPUBYIO KOHLIEHTPaUMM JTopeHLa 1 nokasateb
KoHLeHTpaumn (C-nHaeKc).

Pesynbratbl 113 19 cTpaH, noaseprHyTbix OLeHKe, B 13 Habnoaanocs
yBEeNUYEHNE CTENEeHN PaBHOMEPHOCTM B Mepuoa Mexay
nepBOHaYUANbHBIMK 1 3aKMIOUYNTENBHBIMM 0OCNe0BaHNAMM, a
B ABYX CTPaHax M3MeHeHuA oTCyTCTBOBanW. B yeTbipex cTpaHax
CTeneHb PaBHOMEPHOCTN YMEHBLIMNACh, MPUYEM B ABYX U3 HKX
CeTku Obinv bonee pacnpoCTpaHeHbl cpenn bonee befHbIX CeMeit,
a B ABYX Apyrux — cpenn 6onee 6oratbix. COrnacHo pe3ysnsratam
06beAHEHHOrO aHann3a No HeCKONbKMM CTPaHaMm, CTeneHb
PABHOMEPHOCTM yBenmumnach (C-MHAEKC NpY NepPBOHAYANbHbIX
obcnenosanuax: 0,11; 95%-i poBepuTenbHbI MHTEpBan, AN:
0,10-0,11; C-mHAeKc npu 3aKnunTenbHbIX obcnenosaHnax: 0,00;
95%-1 [IV: —0,01-0,00). AHanornuHble TeHaeHU1 Habnohgancs B
30HaX C HW3KUM, CPEAHVIM U BBICOKMM PUCKOM.
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BbiBOA KamnaHi no MacCcoBOMY pacnpocTpaHeHmio 06paboTaHHbIx
VIHCEKTULIMAAMM MPOTUBOMOCKUTHbBIX CETOK, CBA3AHHbIE C 3aryCKoMm
MHWULMaTWBLI [IpeodoneHue HepageHcmaa e pacnpedeneHuu
HAO0KpOBAMHbLIX CEMOK, MPUBENN K YBENMYEHWI0O OXBaTa
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06PabOTaHHBIMW HCEKTULIMAAMM MPOTUBOMOCKUTHBIMI CETKaMI B
pa3Hbix cTpaHax Abpukm K tory oT Caxapbl Ha GOHE 3HaYUTENBHOTO
COKpaLLeHVA HepaBEeHCTBa Cpeay KBUHTWNEN Aoxo/a.

Resumen

Tendencias de equidad en la propiedad de mosquiteros tratados con insecticida en 19 paises del Africa subsahariana

Objetivo Examinar el cambio en la equidad de propiedad de
mosquiteros tratados con insecticida (ITN) en 19 paises donde la malaria
esendémica en el Africa subsahariana, antes y después del lanzamiento
de la iniciativa Cover the bed net gap.

Métodos Para evaluar el cambio en la equidad de propiedad de, al
menos, un ITN por domicilio de distintos sectores demograficos, se
utilizé informacion proveniente de las Encuestas de Demograffa y Salud
y las Encuestas de Indicadores de Malaria. Se asignaron las encuestas
realizadas antes del lanzamiento (entre 2003 y 2008) como encuestas
iniciales y las realizadas entre 2009 y 2014 como encuestas finales. Se
realizaron andlisis a nivel nacional y andlisis conjuntos entre paises. Los
analisis conjuntos realizados en base al riesgo de transmision de la
malaria se llevaron a cabo dividiendo las zonas geogréficas por riesgo
bajo e intermedio o alto. A fin de evaluar los cambios en la equidad,
se calcularon la curva de concentracion de Lorenz y el indice de
concentracion (indice C).

Resultados De los 19 paises evaluados, 13 mostraron una equidad
mejorada entre las encuestas iniciales y las finales, y dos no mostraron
cambios. Cuatro paises mostraron una reduccion de la equidad, dos
favoreciendo a los domicilios mas pobres y otros dos a los mas ricos.
El andlisis conjunto realizado en varios paises mostré una mejora en la
equidad (indice C de la encuesta inicial: 0,11; intervalo de confianza, IC,
del95%:de un0,10aun0,11; e indice Cde la encuesta final: 0,00; IC del
95%:de un-0,01aun 0,00). Se observaron tendencias similares tanto en
las zonas de riesgo bajo e intermedio como en las zonas de riesgo alto.
Conclusion Las campafias de distribucion en masa de ITN para
aumentar la cobertura (vinculadas al lanzamiento de la iniciativa
Cover the bed net gap) han conllevado una mejora en la cobertura de
propiedad de ITN en toda el Africa subsahariana, con una reduccién
importante de la desigualdad entre los sectores demograficos.
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