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Objective To investigate whether sub-Saharan African countries have succeeded in reducing wealth-related inequalities in the coverage
of reproductive, maternal, newborn and child health interventions.

Methods We analysed survey data from 36 countries, grouped into Central, East, Southern and West Africa subregions, in which at least two
surveys had been conducted since 1995. We calculated the composite coverage index, a function of essential maternal and child health
intervention parameters. We adopted the wealth index, divided into quintiles from poorest to wealthiest, to investigate wealth-related
inequalities in coverage. We quantified trends with time by calculating average annual change in index using a least-squares weighted
regression. We calculated population attributable risk to measure the contribution of wealth to the coverage index.

Findings We noted large differences between the four regions, with a median composite coverage index ranging from 50.8% for West Africa
to 75.3% for Southern Africa. Wealth-related inequalities were prevalent in all subregions, and were highest for West Africa and lowest for
Southern Africa. Absolute income was not a predictor of coverage, as we observed a higher coverage in Southern (around 70%) compared
with Central and West (around 40%) subregions for the same income. Wealth-related inequalities in coverage were reduced by the greatest
amount in Southern Africa, and we found no evidence of inequality reduction in Central Africa.

Conclusion Our data show that most countries in sub-Saharan Africa have succeeded in reducing wealth-related inequalities in the coverage
of essential health services, even in the presence of conflict, economic hardship or political instability.

Abstracts in G5 H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

Reaching all women and children with essential reproduc-
tive, maternal, newborn and child health interventions is a
critical part of universal health coverage, and is represented
by the Global Strategy for Women’s, Children’s and Adoles-
cents’ Health 2016-2030." The millennium development goals
focused on national improvements and not within-country
inequalities, even though initiatives such as the Countdown to
2015 Collaboration began tracking inequalities in coverage.
However, the sustainable development goals and the associated
global and country-specific strategies continue to emphasize
the importance of women’s, children’s and adolescents’ health
with a focus on reducing all dimensions of inequality.’
Globally, sub-Saharan Africa has the highest mortality
rates for women during pregnancy and childbirth, for children
and for adolescents, as well as the lowest coverage for many
maternal, newborn and child health interventions.* Economic
status, measured by wealth of the household, is often one of the

most critical factors affecting coverage of such interventions,
with large gaps between the poorest and wealthiest households.
A study published in 2011 based on 28 sub-Saharan African
countries quantified the impact of wealth on inequalities in in-
tervention coverage: in 26 of the 28 countries, within-country
wealth-related inequality accounted for more than one quarter
of the intervention coverage gap (the difference between full
coverage, i.e. 100%, and the actual coverage).® These findings
illustrate the importance of the analysis of coverage trends by
wealth to improve the targeting of health programmes.

We investigated the extent to which sub-Saharan African
countries have succeeded in reducing wealth-related inequali-
ties in maternal, newborn and child health intervention cov-
erage. We calculated a composite coverage index, measured
its changes over time and performed between-country
comparisons to highlight subregional patterns and identify
countries that have shown remarkable progress in reducing
wealth-related inequalities. These analyses were conducted as
part of four workshops organized and funded by the Count-
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down to 2030 for Women’s, Children’s
and Adolescents’ Health programme,
and attended by teams of analysts from
public health institutions and ministries
of health from 38 African countries in
2018.

Methods
Survey data

We performed our analysis on second-
ary data acquired from 127 national
surveys conducted in 36 countries in
which at least 2 surveys had been con-
ducted since 1995. Surveys were either
Demographic and Health Surveys or
Multiple Indicator Cluster Surveys,
which allowed us to compare standard
indicators with time. We grouped the
countries into four subregions accord-
ing to the United Nations Population
Division classification®: Central Africa
(6 countries, 18 surveys), East Africa (11
countries, 41 surveys), Southern Africa
(5 countries, 15 surveys) and West Af-
rica (14 countries, 54 surveys; Table 1).

Composite coverage index

We calculated the composite coverage
index (percentage) of maternal, new-
born and child health interventions, a
weighted function of essential maternal
and child health intervention indicators
representing the four-stage continuum
of care (family planning, antenatal care
and delivery, child immunization and
disease management), defined as:"”

(E:Pmo + % + W+ %)ﬂ)x 100

(1

where the variables represent the pro-
portion of: women aged 15-49 years of
age in need of contraception and had
access to modern methods to modern
contraceptive methods (FPmo), at least
four antenatal care visits (A) and a
skilled birth attendant (S); children aged
12-23 months who received tuberculo-
sis immunization by Bacillus Calmette-
Guérin (B), measles immunization (M)
and three doses of diphtheria—tetanus—
pertussis immunization (or pentavalent
vaccine) (D); and children younger
than 5 years of age who received oral
rehydration salts for diarrhoea treat-
ment (O) and care for suspected acute
respiratory infection (C). The index is a
robust single measure of the coverage
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Table 1. Survey data used to calculate composite coverage index of reproductive,
maternal, newborn and child health interventions in sub-Saharan African

countries, 1996-2016

Country Year Composite coverage
index, % (SE)
Central Africa
Cameroon DHS 1998 39.7(1.7)
Cameroon DHS 2004 47.1(1.0)
Cameroon DHS 2011 476 (1.1)
Cameroon MICS 2014 515(1.2)
Chad DHS 1996 186 (1.1)
Chad DHS 2004 159(1.2)
Chad MICS 2010 19.7 (0.9)
Chad DHS 2014 28.0(0.9)
Congo DHS 2005 51.6(1.2)
Congo DHS 2011 57.9(1.0)
Congo MICS 2014 56.1(0.9)
Democratic Republic ~ DHS 2007 41.7(1.2)
of the Congo
Democratic Republic ~ MICS 2010 439(0.9)
of the Congo
Democratic Republic ~ DHS 2013 47.1(0.8)
of the Congo
Gabon DHS 2000 463(0.9)
Gabon DHS 2012 58.1(0.8)
Sao Tome and DHS 2008 68.1(1.2)
Principe
Sao Tome and MICS 2014 73.6(0.9)
Principe
East Africa
Burundi DHS 2010 56.1(0.6)
Burundi DHS 2016 62.6 (0.5)
Comoros DHS 1996 46.0 (1.5)
Comoros DHS 2012 51.7(1.3)
Ethiopia DHS 2000 163 (0.9)
Ethiopia DHS 2005 24.7 (0.9)
Ethiopia DHS 2011 35.1(1.2)
Ethiopia DHS 2016 45.1(1.2)
Kenya DHS 1998 57.9(0.9)
Kenya DHS 2003 524 (1.0)
Kenya DHS 2008 59.1 (0.9)
Kenya DHS 2014 70.4 (0.5)
Madagascar DHS 1997 36.8 (1.3)
Madagascar DHS 2003 435(1.7)
Madagascar DHS 2008 49.8 (1.0)
Malawi DHS 2000 554 (0.7)
Malawi DHS 2004 58.5(0.6)
Malawi DHS 2010 70.2 (0.4)
Malawi MICS 2013 75.2 (0.4)
Malawi DHS 2015 77.0(0.4)
Mozambique DHS 1997 408 (2.5)
Mozambique DHS 2003 56.8 (1.0)
Mozambique DHS 2011 546 (1.1)
Mozambique DHS 2015 612 (1.4)
Rwanda DHS 2000 33.2(0.5)
Rwanda DHS 2005 38.6(0.5)
Rwanda DHS 2010 63.5(0.7)
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(.. .continued)

Country Source Year Composite coverage
index, % (SE)
Rwanda DHS 2014 67.7 (0.5)
United Republic of DHS 1996 586 (1.1)
Tanzania
United Republic of DHS 1999 60.7 (2.2)
Tanzania
United Republic of DHS 2004 58.8 (1.0)
Tanzania
United Republic of DHS 2010 596 (0.9)
Tanzania
United Republic of DHS 2015 62.3(0.9)
Tanzania
Uganda DHS 2000 445 (0.9)
Uganda DHS 2006 50.5(0.8)
Uganda DHS 2011 583(0.7)
Uganda DHS 2016 65.1(0.5)
Zambia DHS 1996 59.0(0.9)
Zambia DHS 2001 59.8(0.9)
Zambia DHS 2007 62.4(1.0)
Zambia DHS 2013 69.5 (0.7)
Southern Africa
Eswatini DHS 2006 78.1(0.7)
Eswatini MICS 2010 78.2(0.7)
Eswatini MICS 2014 83.3(1.0)
Lesotho DHS 2004 62.8(0.9)
Lesotho DHS 2009 68.6 (1.0)
Lesotho DHS 2014 753 (0.9)
Namibia DHS 2000 69.0 (1.1)
Namibia DHS 2006 75.1(1.0)
Namibia DHS 2013 77.0(0.7)
South Africa DHS 1998 75.7 (0.6)
South Africa DHS 2016 752 (1.1)
Zimbabwe DHS 2005 57.5(0.8)
Zimbabwe DHS 2010 63.6 (0.9)
Zimbabwe MICS 2014 75.9(0.6)
Zimbabwe DHS 2015 73.1(1.1)
West Africa
Benin DHS 1996 41.7(13)
Benin DHS 2001 47.1(1.0)
Benin DHS 2006 458(0.7)
Benin DHS 2011 513(0.7)
Benin MICS 2014 48.1(0.7)
Burkina Faso DHS 1998 272(1.2)
Burkina Faso DHS 2003 36.8(1.1)
Burkina Faso DHS 2010 54.6 (0.8)
Cote d'lvoire DHS 1998 39.0(2.0)
Cote d'lvoire DHS 2011 436(1.2)
Cote d'lvoire MICS 2016 479(1.0)
Gambia MICS 2010 59.8(0.7)
Gambia DHS 2013 61.5(0.7)
Ghana DHS 1998 453(1.0)
Ghana DHS 2003 53.5(1.0)
Ghana DHS 2008 58.8(1.0)
Ghana MICS 2011 62.5 (0.8)
Ghana DHS 2014 65.3(0.9)
(continues. . .)
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of such interventions and is particularly
suitable for examining broad patterns of
inequality; it has also been reported to
correlate well with health-related indi-
cators such as the mortality of children
younger than 5 years of age and stunting
prevalence.’

Wealth-related inequalities

We adopted the wealth index to examine
inequalities, which is based on a prin-
cipal component analysis of dwelling
and household assets. The wealth index
is weighted according to the assets in
urban and rural places of residence,
and then divided into quintiles; the first
quintile represents the poorest 20% in
the population and the fifth quintile
represents the wealthiest 20%.'>'" We
then calculated the predicted absolute
income attributed to each within-
country wealth distribution quintile'
using: data from the International
Center for Equity in Health database,"
acquired from surveys conducted in
low- and middle-income countries;
gross domestic product data adjusted for
purchasing parity (extracted from the
World Bank);" and income inequality
data from the World Income Inequality
Database.”” By using absolute income
data, we expand the capability of the
wealth index to explore inequalities
within countries and over time.'?

We used the software Stata, version
15 (StatCorp, College Station, Texas),
to describe wealth-related inequalities
according to the most recent survey for
each country. We provide the calculated
composite coverage index and its stan-
dard error, based on a binomial distri-
bution, for the entire population and
for the poorest and wealthiest quintiles
within each country. For the relationship
between absolute income and composite
coverage index, we considered each
quintile as independent and performed
alocally weighted scatterplot smoothing
regression.

Time trends

We analysed time trends in the compos-
ite coverage index for the entire popula-
tion, and for the poorest and wealthiest
groups within each country and subre-
gion by calculating the average annual
absolute change (percentage points) in
the composite coverage index. We used
a least-squares regression weighted by
the standard error of the composite
coverage index estimate for each year
in country-specific analyses. We used
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Country Source Year Composite coverage
index, % (SE)
Guinea DHS 1999 372(1.2)
Guinea DHS 2005 394 (1.4)
Guinea DHS 2012 399(1.2)
Liberia DHS 2007 494 (1.5)
Liberia DHS 2013 60.3 (1.0)
Mali DHS 2001 293 (1.1)
Mali DHS 2006 39.3(0.9)
Mali MICS 2009 39.9(0.6)
Mali DHS 2012 452 (1.1)
Mali MICS 2015 39.6 (0.9)
Mauritania MICS 2011 48.7(0.8)
Mauritania MICS 2015 494 (1.1)
Niger DHS 1998 255(1.3)
Niger DHS 2006 289(1.2)
Niger DHS 2012 454(1.0)
Nigeria DHS 1999 374(1.5)
Nigeria DHS 2003 32.0(1.5)
Nigeria MICS 2007 35.1(1.1)
Nigeria DHS 2008 36.5(0.9)
Nigeria MICS 2011 419(1.0)
Nigeria DHS 2013 37.7(1.0)
Nigeria MICS 2016 359(0.7)
Senegal DHS 2005 455(0.8)
Senegal DHS 2010 515(0.9)
Senegal DHS 2012 51.3(1.4)
Senegal DHS 2014 54.1(1.2)
Senegal DHS 2015 552(1.2)
Senegal DHS 2016 56.5(1.3)
Senegal DHS 2017 61.9(0.9)
Sierra Leone DHS 2008 477 (1.1)
Sierra Leone MICS 2010 62.1 (0.7)
Sierra Leone DHS 2013 66.4 (0.9)
Sierra Leone DHS 2017 71.0(0.7)
Togo DHS 1998 334 (1.1)
Togo MICS 2010 45.1(1.0)
Togo DHS 2013 52.1(1.7)

DHS: Demographic and Health Survey; MICS: Multiple Indicator Cluster Survey; SE: standard error.

a multilevel approach for subregional
analysis and considered the country as
the level-two regression variable.

Contribution of wealth

To investigate the contribution of
wealth to composite coverage index, or
to quantify the level of health interven-
tion coverage that would be achieved
if wealth-related inequalities were
eliminated, we calculated the popula-
tion attributable risk. The World Health
Organization (WHO) Handbook on
Health Inequality Monitoring defines
population attributable risk (in percent-
age points), or absolute inequality, as the
coverage gap in the wealthiest quintile
subtracted from the coverage gap in the

entire population.'® Alternatively, we
define population attributable risk in
terms of coverage, that is, the coverage
in the entire population subtracted from
the coverage in the wealthiest quintile.
Mathematically equivalent to the WHO
definition, we believe our definition in
terms of coverage (instead of coverage
gap) is simpler.

Relative inequality, or population
attributable risk percentage, can be cal-
culated as population attributable risk
expressed as a percentage of the com-
posite coverage index within the entire
population. We calculated the popula-
tion attributable risk and its percentage
for each country for two different time
periods, using the oldest survey up until

Bull World Health Organ 2020;98:394—405' doi: http://dx.doi.org/10.2471/BLT.19.249078

2010 and the most recent survey from
2011 onwards.

Ethics

All survey data are publicly available,
and all ethical aspects were the respon-
sibility of the relevant agencies and
countries.

Results
Coverage and inequalities

We observed a median composite
coverage index (median year: 2014)
of 60.8% from the most recent surveys
of sub-Saharan African countries un-
til 2016. We noted large differences
between the four regions, with a com-
posite coverage index ranging from
50.8% for West Africa to 75.3% for
Southern Africa. Between countries, we
calculated the lowest value of the index
of 28.0% for Chad and the highest of
83.3% for Eswatini (Table 1).

In terms of within-country in-
equalities, Fig. 1 highlights the higher
levels of coverage among the wealthier
groups in all countries. We note that
the highest levels of coverage, as well
as the lowest within-country inequali-
ties, are observed for Southern African
countries. We observed much higher
inequalities between rich and poor
within the other three subregions, es-
pecially in West Africa; however, such
subregional inequalities vary greatly
within each subregion, ranging from, for
instance, very high inequality in Nigeria
(West) and Ethiopia (East) to virtually
no difference in intervention coverage
between rich and poor in Ghana (West)
and Malawi (East).

We also note how the association
between predicted absolute income
and composite coverage index differs
by subregion (Fig. 2); at comparable
income levels, coverage is considerably
higher in East and Southern Africa than
in Central and West Africa. For instance,
at an income level of 1000 United States
dollars, coverage is about 40% in Central
and West Africa, around 60% in East
Africaand over 70% in Southern Africa.
We also observed marked differences
within the subregions; the coverage
index in Southern Africa is relatively
constant with absolute income, while
health intervention coverage increases
almost linearly with predicted absolute
income in both West and Central Africa
subregions (Fig. 2).
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Time trends

We depict the evolution of the com-
posite coverage index in the poorest
and wealthiest groups, by subregion,
in Fig. 3 (see also Table 2). In Southern
Africa, the average annual increase in
coverage among the poorest (1.86; 95%
confidence interval (CI): 1.11 to 2.60)
was higher than among the wealthiest
(0.02; 95% CI: —0.86 to 0.89), reduc-
ing the inequality between rich and
poor. Inequalities by income have
been statistically not significant since
2013 in Southern Africa. Inequalities
have also been reducing in the last two
decades in East Africa, as the average
annual increase in coverage among the
poorest (1.21; 95% CI: 0.77 to 1.64)
was higher than among the wealthiest
(0.56; 95% CI: 0.14 to 0.97); however, a
substantive gap between the two groups
remains. If the average annual increase
over the last two decades continues,
we predict that the discrepancy in

coverage between rich and poor will
be eliminated before 2030. Inequalities
in West Africa has been substantially
reduced, but by 2015 the estimated gap
was still around 25 percentage points.
Finally, we observed no evidence of a
reduction in wealth-related inequalities
in Central Africa.

We provide the annual average
change in composite coverage index
during 1995-2016 for each country in
Table 2. Calculated for the entire popu-
lation of each country, we observed sta-
tistically significant (P <0.05) increases
in health intervention coverage in all
36 countries except Gambia, Guinea,
Mauritania, Nigeria and South Africa.
We observed the largest average annual
increases in coverage index in Burkina
Faso (2.3 percentage points), Rwanda
(2.7 percentage points) and Sierra Leone
(1.9 percentage points).

In examining data for the poorest
and wealthiest quintiles, we note that the
coverage index statistically significantly

Fernando C Wehrmeister et al.

increased among the poorest in 30 coun-
tries; among the wealthiest, coverage
index increased in only 20 countries.
The annual average annual change was
greater in the poorest quintile than in
the wealthiest quintile in 31 countries,
although the 95% CIs overlapped for all
countries. We note there were five coun-
tries in which wealth-related inequalities
increased (Cameroon, Congo, Ethiopia,
Guinea and Mauritania). We observed
either very small increases or else de-
creases in the coverage index among
the poorest in four of these countries. In
Ethiopia, the average annual increase in
coverage index among the poorest (1.3
percentage points) was outpaced by that
among the wealthiest (1.8 percentage
points).

Impact of wealth

We calculated the population attribut-
able risk, that is, the contribution of
wealth to the composite coverage index,
in Table 3 for two separate periods. The

Fig. 1. Current levels of wealth-related inequalities in health intervention coverage, sub-Saharan Africa, 1996-2016
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Fig. 2. Composite coverage index as a function of absolute income, sub-Saharan Africa, 1996-2016
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population attributable risk declined
considerably from the first to the second
period: we note that the median popula-
tion attributable risk and population at-
tributable risk percentage declined from
16.5 to 10.9 percentage points and from
36.0% to 16.9%, respectively.

We show the potential for improve-
ment in national coverage of repro-
ductive, maternal, newborn and child
health interventions in Fig. 4 by plot-
ting the coverage that could be achieved
if the entire population experienced the
same level of coverage as the wealthi-
est subgroup. That is, we extended the
composite coverage index as measured
for the total population from the most
recent survey by the population attrib-
utable risk calculated for the second
period (Table 3). The four countries
with the largest values of population
attributable risk as calculated for the
second period (Ethiopia, Guinea, Mali
and Nigeria; Table 3) all had very low
levels of national coverage (Table 1),
but could achieve an improvement of 20
percentage points or more in national
coverage if within-country wealth-re-
lated inequality was eliminated. In con-
trast, countries with a national coverage
index of more than 70% typically have
a small population attributable risk;
however, some countries in this group
(e.g. Kenya and Zimbabwe) would still
see an improvement of approximately
10 percentage points.

Discussion

We obtained encouraging results from
our investigation; not only were many
countries successful in improving cover-
age of essential reproductive, maternal,
newborn and child health interventions,
but they also succeeded in significantly
reducing wealth-related inequalities in
coverage during the last two decades.
This progress was achieved without
explicit focus on within-country in-
equalities. Even though our study was
not designed to quantify the effects of
context, policies or specific programmes
on inequalities in coverage, we can pro-
vide several insights that are relevant to
current efforts to achieve 100% coverage
by 2030.

First, our data reveal very distinct
subregional patterns in sub-Saharan
Africa. Southern Africa has already
eliminated much inequality and, if
trends in East Africa continue, this
region will also eliminate much of the

400

remaining inequality in the coming
decade. The Central and West African
subregions were characterized by large
wealth-related inequalities in coverage
and slow progress to reduce these. Most
countries in these subregions are cur-
rently not predicted to reduce wealth-
related inequalities by 2030.**

Second, large differences in income
or wealth do not necessarily translate
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into large differences in health inter-
vention coverage. Income inequalities,
measured by the Gini index, are con-
siderably larger in Southern African
countries than elsewhere in sub-Saharan
Africa.”” The higher levels of health ser-
vice utilization in Southern Africa could
be a result of higher levels of education
compared with countries in other sub-
Saharan Africa regions.'®

Table 2. Annual average change in composite coverage index of reproductive, maternal,
newborn and child health interventions in sub-Saharan African countries,

1996-2016,
Country Average annual change, percentage points (95% Cl)
Entire population Q1 Q5

Central Africa 6(04100.9) 8(-02t01.7) 6(0.2t01.0)
Cameroon 6(0.6t00.8) 0(-=031t00.3) 5(03t00.8)
Chad 5(041t00.7) 6(041t00.8) 4(0.2t00.6)
Congo 5(0.2t00.8) —0.02 (-0.6t0 0.5) 8(0.1t014)
Democratic Republic of Congo 9(05t01.4) 9(02t0 1.6) 3(=04t01.1)
Gabon 0(0.8t01.2) 2(09t0 1.6) 5(0.0to0 1.0)
Sao Tome and Principe 9(04to14) 3(=0.7t01.2) 1(=15t017)
East Africa 0(0.7t013) 2(08t0 1.6) 6(0.1t0 1.0)
Burundi 1(08t01.3) 3(0.8101.8) 7(0.21t01.2)
Comoros 4(0.1100.6) 6(0.2100.9) —04(-0.81t00.0)
Ethiopia 8(1.61t020) 3(1.1to 1.5) 8(15t02.2)
Kenya 00910 1.1) 9(0.7t0 1.1) 7(0.5t00.9)
Madagascar 2(091t01.5) 1(0.7t01.5) 5(0.2100.9)
Malawi 6(15t01.7) 9(1.7t020) 8(0.6t00.9)
Mozambique .5(03100.7) 1(081t01.5) 1(=0.1t00.3)
Rwanda 7(26102.8) 6(24102.7) 2(0t024)
United Republic of Tanzania 2(0.1t00.3) 3(0.0t00.5) —0.1(=03100.1)
Uganda 3(1.2t0 1.5) 4(1.2101.6) 6(04100.8)
Zambia (05t008) 9(0.7t0 1.1) 3(0.1t00.5)
Southern Africa 6(0.1t01.0) 9(1.1t02.6) 0(-091t00.9)
Eswatini (O3too9) 3(09101.8) 2 (0610 1.0)
Lesotho 3(1.0to0 1.5) 1(1.6t02.5) 5(=0 1)
Namibia 6(04100.8) 0(0.6t01.5) 0 (- 04toO4)
South Africa 0(-021t00.1) 5(0.2t00.8) 702( 05t00.2)
Zimbabwe 9(1.7t02.1) 5(2.1t03.0) 6(1.1t02.2)
West Africa 8(0.6t0 1.1) 0(091t01.2) 5(031t00.6)
Benin 3(0.2t00.5) 3(0.1t00.6) A (= 03toOO)
Burkina Faso 3(2.1t02.6) 0(1.7t023) 4(17t01.8)
Cote d'lvoire 5(0.3t00.8) 8(03to1.3) 1(=05t00.2)
Gambia 6(=0.1t01.2) 4(04t024) —04( 1.810 1.0)
Ghana 2(1.1t014) 7(1.5t020) 4(0.1t00.8)
Guinea 2(=0.1t00.5) 1(=02t00.5) 2(—=0.1t00.6)
Liberia 8(1.2t024) 4(15t033) —05( 1.51t00.5)
Mali .7 (0.5100.9) 4(02t00.7) 2(=00t004)
Mauritania 2 (—05100.9) —03( 1.2100.7) 3(0.2t024)
Niger 5(13t01.7) 2(09to0 1.5) 7 (0410 1.0)
Nigeria 1(-0.11t00.2) 0(-0.1t00.2) —0.5 (-0.7t0—-0.3)
Senegal 2(1.0to 1.4) 1(09to 14) 1.0(08t01.3)
Sierra Leone 9(1.7t02.2) 2(1.8t02.6) 1.5(1.0t0 2.0)
Togo 2(1.0to 1.4) 4(1.1101.6) 08(0.8t01.1)

Cl: confidence interval; Q1: poorest quintile; Q5, wealthiest quintile.
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Table 3. Changing contribution of wealth to composite coverage index of reproductive, maternal, newborn and child health
interventions in sub-Saharan African countries, 1996-2016

Country First period coverage (up until 2010) Second period coverage (from 2011 onwards)
Entire population% Q5% PAR® PAR%"  Entirepopulation% Q5% PAR® PAR%"
Central Africa
Cameroon 397 58.0 183 46.0 515 69.0 175 340
Chad 186 385 199 106.9 280 453 173 62.0
Congo 516 629 114 220 56.1 686 12,5 223
Democratic Republic of 417 57.1 15.5 37.1 47.1 59.1 12.1 256
Congo
Gabon 46.3 554 9.2 19.8 58.1 61.6 35 6.1
Sao Tome and Principe 68.1 744 6.3 9.2 736 75.0 14 1.9
East Africa
Burundi 56.1 62.0 59 10.5 62.6 66.0 34 55
Comoros 46.0 63.1 17.1 37.2 51.7 56.9 5.1 9.9
Ethiopia 16.3 38.1 21.8 133.3 45.1 65.3 20.2 44.8
Kenya 579 72.9 15.0 259 704 80.0 9.6 13.7
Madagascar 36.8 62.4 256 69.5 49.8 68.3 18.6 373
Malawi 554 69.1 13.7 24.8 77.0 78.6 1.7 2.2
Mozambique 40.8 66.0 25.2 61.8 61.2 74.5 13.2 21.6
Rwanda 332 44.6 11.5 34.6 67.7 714 3.7 55
United Republic of Tanzania 58.6 74.2 15.6 26.6 62.3 729 10.6 17.0
Uganda 44.5 63.6 19.0 427 65.1 71.7 6.6 10.1
Zambia 59.0 75.8 16.8 28.5 69.5 81.2 11.7 16.8
Southern Africa
Eswatini 781 82.9 438 6.1 833 85.2 1.8 2.2
Lesotho 62.8 75.0 12.2 19.5 753 79.8 4.4 59
Namibia 69.0 82.0 13.0 189 77.0 81.1 42 54
South Africa 75.7 829 72 95 752 79.9 47 6.3
Zimbabwe 57.5 70.8 133 23.1 73.1 81.7 8.6 11.7
West Africa
Benin 417 62.4 20.7 496 481 59.2 1.1 23.1
Burkina Faso 27.2 50.0 22.8 83.7 54.6 68.3 13.7 251
Cote d'lvoire 39.0 63.2 24.2 62.0 479 64.2 16.3 34.1
Gambia 59.8 68.4 8.6 14.3 61.5 67.1 56 9.1
Ghana 453 62.1 16.8 37.1 65.3 69.8 4.5 7.0
Guinea 37.2 58.6 214 57.5 39.9 61.6 21.8 54.7
Liberia 494 67.5 18.0 36.5 60.3 64.6 43 7.1
Mali 293 57.5 28.2 96.1 39.6 59.6 20.1 50.7
Mauritania 48.7 61.9 13.1 26.9 494 67.2 17.7 359
Niger 255 54.2 28.7 112.7 454 63.4 18.0 39.7
Nigeria 320 62.7 30.7 96.0 359 60.3 244 68.0
Senegal 455 61.6 16.1 354 61.9 75.7 13.8 223
Sierra Leone 47.7 61.7 14.0 293 71.0 774 6.4 9.0
Togo 334 539 20.5 61.5 52.1 65.7 13.6 20.6

PAR, population attributable risk; Q5, wealthiest quintile.

@ PAR=health intervention coverage in wealthiest quintile less that in total population.
® PAR%=PAR as a percentage of composite coverage index for the entire population.

Third, our data show that cover-
age appears to stagnate at about 80%,
irrespective of wealth; this stagnation
may be partly the result of measure-
ment challenges associated with some
coverage indicators for which the exact
denominator is difficult to measure

(e.g. women in need of family plan-
ning and sick children in need of
treatment). Greater efforts are also
needed to identify and understand
the populations that do not or cannot
access these health interventions, for
example, tracking the poorest 10% or

Bull World Health Organ 2020;98:394-405| doi: http://dx.doi.org/10.2471/BLT.19.249078

ethnic minorities by targeted popula-
tion surveys.'>?

Fourth, we observe considerable
heterogeneity within the subregions, in
terms of both national levels of cover-
age and wealth-related inequalities. In
East Africa, Malawi and Rwanda have
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succeeded in reducing wealth-related
inequalities; however, although Ethio-
pia has made progress in coverage, we
observed no reduction in inequality.
In West Africa, while Sierra Leone was
one of the best performers in terms of
both increased coverage and reduced
inequality, we do not observe progress in
either indicator in Guinea and Nigeria.
Studies have identified several success
factors: equitable policies for essential
services, increased health expenditure
per capita and strong implementation
of national programmes in Malawi;*"*
and policies on human resources, health
service delivery, health information
systems and financing in Rwanda.”™*
A full analysis of factors contributing to
reduced wealth-related inequalities re-
quires an in-depth assessment of drivers
of change and stagnation over a broader
set of countries.

Fifth, our macro-level analyses
provide insights into the effects of hu-
manitarian emergencies on the coverage
of essential health interventions. We
observed rapid improvements in cov-
erage in Liberia and Sierra Leone after
prolonged periods of armed conflicts
until the Ebola epidemic struck during
2013-2016. However, our analysis of the
2017 Demographic and Health Survey
results in Sierra Leone showed that the
composite coverage index continued to
increase, and wealth-related inequalities
continued to decrease. Our preliminary
analysis of health intervention coverage
using the 2016 Malaria Indicator Sur-
vey (MIS) in Liberia® (which does not
have data on family planning) and the
2018 Demographic and Health Survey
in neighbouring Guinea also provide
evidence of continued improvement
(except in immunization). We therefore

Fig. 4. Composite coverage index achievable if wealth-related inequalities were
eliminated, sub-Saharan Africa, 1996-2016

Eswatini
Malawi
Namibia
Lesotho -
South Africa
Sao Tome and Principe —
Zimbabwe —
Sierra Leone -
Kenya —
Zambia —
Rwanda -
Ghana -
Uganda —
Burundi —
United Republic of Tanzania —
Senegal -
Gambia —
Mozambique
Liberia
Gabon
(ongo
Burkina Faso —
Togo -
Comoros
(ameroon
Madagascar
Mauritania -
Benin —
(ote d'lvoire _|
Democratic Republic
of the Congo 7
Niger —
Ethiopia —
Guinea
Mali
Nigeria —

(had
T
0 20

mm National composite coverage index

402

1
0 80 100
Percentage (%)

Population attributable risk

o |

T
40

Fernando C Wehrmeister et al.

suggest that improvements in essential
health intervention coverage are still
possible during or shortly after epidemic
situations. Other analysis has shown that
strong and fast recovery in coverage is
possible following conflicts,” but large
wealth-related inequalities persist in
conflict-affected countries.” Our analy-
sis for Central Africa, where protracted
political instability is greatest (Camer-
oon, Chad and Democratic Republic of
Congo), shows that the wealthiest and
poorest groups experienced increases in
health intervention coverage at the same
pace, that is, no reduction in wealth-re-
lated inequality. Poor access to primary
health-care services for women and
children and forced displacement are
likely factors in Central Africa, and may
also contribute to the large inequalities
observed in other subregions. For ex-
ample, the current conflict in northern
Nigeria may be exacerbating existing
wealth-related inequalities.'®

Sixth, although the poorest quintile
experienced lower health intervention
coverage than the wealthiest quintile in
every country, the patterns of inequal-
ity are different. In Chad, Ethiopia and
Niger, the wealthiest quintile experi-
ences much higher coverage than the
other four quintiles, a pattern called
top inequality.”” However, in countries
such as Congo, Gabon and Kenya, the
poorest quintile is far behind the other
four quintiles, referred to as bottom
inequality. These patterns should guide
policy-makers in their prioritization of
targeted or general health intervention
approaches.

Our analysis should be interpreted
in the light of several limitations. First,
we used data from 36 countries in which
at least two national surveys had been
conducted since 1995, representing 75%
(36/48) of the African countries and
89.4% (964006 029/1 078 306 520) of the
total population in sub-Saharan Africa.
Several countries had not conducted a
survey in the last 5 years, limiting our
ability to assess subregional develop-
ments since 2015.° Second, we used the
composite coverage index as a measure
of health intervention coverage, but
that may have concealed differential
inequalities in specific indicators such
as family planning, immunization or
delivery care; however, multiple stand-
alone indicators would complicate the
comparative assessment at country and
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regional levels. Third, a limitation is our
use of a relative measure of socioeco-
nomic position, that is, wealth index.
This index is influenced by the choice
of variables included; as most of the
wealthiest individuals live in urban ar-
eas, the index could be reflecting urban-
rural inequalities."’ Between-country
comparisons using the wealth index are
also misleading. Fourth, our results are
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not weighted by country population,
even though we aimed to identify subre-
gional patterns. However, we believe the
unweighted results allow us to highlight
the large between-country differences.
Addressing the wealth-related in-
equalities in coverage of essential health
interventions remains a high-priority
public health issue. A thorough analy-
sis of factors contributing to wealth-

related inequalities, as well as health
intervention programmes targeting
specific groups within a population,
are required. However, our analyses
demonstrate that countries can reduce
wealth-related inequalities even in the
presence of conflict, economic hardship
or political instability. H

Competing interests: None declared.
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Résumé

Limpact des inégalités de richesse sur la prise en charge des interventions de santé reproductives, maternelles et infantiles

dans 36 pays de la région Afrique

Objectif Déterminer siles pays d'Afrique subsaharienne sont parvenus
a réduire l'impact des inégalités de richesse sur la prise en charge des
interventions de santé reproductives, maternelles et infantiles.
Méthodes Nous avons analysé des données d'enquétes menées
dans 36 pays regroupé en sous-régions (Afrique centrale, Afrique de
I'Est, Afrique australe et Afrique de I'Ouest). Au moins deux enquétes
devaient dater d'apres 1995. Nous avons calculé l'indice de prise en
charge composite en fonction de plusieurs paramétres essentiels
d'interventions de santé maternelle et infantile. Nous avons également
adopté l'indice de richesse divisé en quintiles, du plus pauvre au plus
nanti, afin d'étudier limpact des inégalités de richesse dans cette prise
en charge. Nous avons quantifié les tendances par rapport au temps,
en calculant I'évolution annuelle moyenne de l'indice a l'aide de la
régression des moindres carrés pondérés. Enfin, nous avons évalué le
risque attribuable a la population pour mesurer la contribution de la
richesse a l'indice de prise en charge.

Résultats Nous avons remarqué des différences considérables
entre les quatre régions, avec un indice médian de prise en charge
composite allant de 50,8% en Afrique de I'Ouest a 75,3% en Afrique
australe. Les inégalités liées a la richesse étaient tres répandues dans
toutes les sous-régions; les plus fortes ont été observées en Afrique de
I'Ouest, les plus faibles en Afrique australe. Le revenu absolu n'est pas
un indicateur valable car nous avons constaté une meilleure prise en
charge dans la sous-région d'Afrique australe (environ 70%) que dans
celles d'Afrique centrale et d'Afrique de I'Ouest (environ 40%) pour des
revenus équivalents. La majorité des inégalités de prise en charge liées
a la richesse ont diminué en Afrique australe, et nous n'avons trouvé
aucune preuve de réduction des inégalités en Afrique centrale.
Conclusion Nos données montrent que la plupart des pays d'Afrique
subsaharienne ont réussi a atténuer les inégalités de prise en charge
liées a la richesse pour les services de santé essentiels, méme en cas de
conflit, de difficultés économiques ou d'instabilité politique.

Pesiome

HepaBeHCTBO B 0OXBaTe MepONpPUATUAMI NO OXPaHe PenpoAyKTUBHOIO 30POBbs, MaTEPUHCTBA,
310pOBbsl HOBOPOXKAEHHDIX U AE€TCKOro 3paBOOXPaHEHNs, CBA3AHHOE C YypOBHEM JOXOA0B, B 36 CTpaHax

AdpuKaHCKOro permoHa

Llenb V13yunTb, yaanock nm ctpaHam AGpYIKK, pacronoKeHHbIM loxXHee
Caxapbl, yCrnewHo COKPaTUTb HEPABEHCTBO B OXBATE MEPOMPUATUSMI
No OXpaHe PenpoAyKTVBHOMO 300POBbA, MaTEPUHCTBA, 3A0POBbA
HOBOPOXKAEHHbBIX 1 AETCKOro 3[PaBOOXPAHEHWA, CBA3AHHOE C
YPOBHEM [JOXOOB.

MeTopabl ABTOpbLI MPOaHanM3nMpoBany faHHble ONPOCOB B
36 cTpaHax, CrpynnMpoBaHHbIX B CyOperoHbl BoctouHow, 3anagHoi,
LleHTpanbHol 1 OxHOM AdpLKK, B KOTOPbIX B Neprof ¢ 1995 roga
6610 NPOBEAEHO MO MeHbLLEN Mepe Ba OMpPoca. ABTOPbI paccumTany
COCTaBHOW MHAEKC OXBaTa Kak GyHKLIMIO CyLLIECTBEHHbIX MapaMeTpoB
MEPOMPYATUIA MO OXPaHe 340POBbA MaTepy U pebeHKa. 3a OCHOBY
6bIN B3AT NOKa3aTesb 6/1aroCoOCTOAHMA, Pa3bUTbI Ha KBUHTUAN
OT CaMbIx 6eflHbIX 0 CaMblX 6OraTbiX, MO3BOAAIOLNIA N3YUUTb
HepaBEeHCTBO B OXBaTe MEPOMPUATUAMM, CBA3AHHOE C PasIUNAMM
B YPOBHe [JOXO[OB. ABTOPbI BbIMOMHUN KOTMUYECTBEHHYIO OLIEHKY
TeHAEeHUMIN NO BpeMeHM NMoCcpeacTBOM pacyeTa CPeaHerofoBoro
M3MeHeHNA NoKasaTensa C MCMob30BaHNEM CpefHEB3BELLEHHON
perpeccu no MeToAy HavMeHbLINX KBaAPaToB. ABTOPbI pacCUmTany
NONYNALUMOHHBIV PUCK, UTOObI M3MEPUTB 3aBMCMMOCTb MOKa3aTens
OXBaTa MePONPUATUAMM OT YPOBHA AOXOAA.

Pe3ynbTaTtbl bbiflo OTMEUEHO 3HAUMTENbHOE Pasnuymne Mexay
YyeTbipbMA permoHamMu: CpeHnin COCTaBHOM MHAEKC OXBaTa
cocTaBwn ot 50,8% B 3anagHon Apuke ao 75,3% B tOxHoM Apprike.
HepaBeHCTBO, CBA3aHHOE C YPOBHEM AOXOMOB, MPUCYTCTBOBANO
BO BCeEX CybpervioHax 1 6blno C1bHee BCEro BblpaXKeHO B CTPaHax
3anagHo AdpuKn 1 cnabee BCero BbipaxkeHo B CTpaHax KOxHoM
Adpukn. ABCONOTHBIV AOXOA He MO3BOMAN NPOrHO3MPOBATb
YPOBEHb OXBaTa MEPOMPUATUAMM MO OXPaHe 3A0POBbSA, MOCKOMbKY
aBTopbl Habnofann bonee BLICOKWI yYpoBEHb OXBaTa (OKONO
70%) B lOxHOM AdpuKe NoO CpaBHEHMIO C YpOBHEM OXxBaTa B
LleHTpanbHoOM 1 3anagHom cybpernoHax (okono 40%) npu Tom xe
ypOBHe fjoxofa. HepaBeHCTBO, CBA3aHHOE C PasnMyMAMK B YDOBHE
[IOXOA3, 3HAUUTENBHO YMeHbLUIMNOCH B OXKHOM AdpuiKe, TOraa Kak
B LleHTpanbHoM AQpurKke CHKEHWA HEpPaBEHCTBA He OTMEYaeTCA.

BbiBog [laHHble MOKa3blBalOT, YTO OOMbLIMHCTBY CTPaH AGpUKY,
PACNONOKEHHDIX IoxHee Caxapbl, yAaN0oCh COKPATUTb HEPABEHCTBO
B OXBaTe OCHOBHBIMU BUAAMM MEeAULIMHCKIKX YCIYT, CBA3aHHOe C
YPOBHEM [OXO[OB, HECMOTPA Ha Hanuume KOHOAMKTOB, THXKENOM
SKOHOMMUUECKOW CUTYaLIMN U NOAITUYECKOW HECTaOUMBHOCTM.

Resumen

Desigualdades relacionadas con la riqueza en la cobertura de las intervenciones sanitarias relativas a la salud reproductiva,

materna, neonatal e infantil en 36 paises de la Region de Africa

Objetivo Investigar si los paises del Africa subsahariana han logrado
reducirlas desigualdades relacionadas con la riqueza en la cobertura de
las intervenciones sanitarias relativas a la salud reproductiva, materna,
neonatal e infantil.

Métodos Se analizaron los datos de las encuestas de 36 paises,
agrupados en las subregiones de Africa central, oriental, meridional y
occidental, en los que se habian realizado por lo menos dos encuestas
desde 1995. Se calculd el indice compuesto de cobertura, en funcién
de los pardmetros esenciales de las intervenciones sanitarias relativas
a la salud maternoinfantil. Se adopt¢ el indice de riqueza, dividido en

quintiles de mas pobres a mas ricos, para investigar las desigualdades
de cobertura relacionadas con la riqueza. Se cuantificaron las tendencias
con el tiempo al calcular el cambio anual medio del indice por medio
de una regresion por minimos cuadrados ponderados. También se
calculd el riesgo atribuible a la poblacion para medir la contribucién
de la riqueza al indice de cobertura.

Resultados Se observaron grandes diferencias entre las cuatro regiones,
con un indice compuesto medio de cobertura que oscilaba entre el
50,8 % para el Africa occidental y el 75,3 % para el Africa meridional.
Las desigualdades relacionadas con la riqueza prevalecian en todas las
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subregiones y eran mayores en el Africa occidental y menores en el Africa
meridional. Los ingresos absolutos no eran un factor de prediccién dela
cobertura, ya que se observé una mayor cobertura en las subregiones
del sur (alrededor del 70 %) en comparacién con las subregiones
central y occidental (alrededor del 40 %) para los mismos ingresos. Las
desigualdades de cobertura relacionadas con la riqueza se redujeron
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en mayor medida en el Africa meridional, y no encontramos pruebas
de reduccion de la desigualdad en el Africa central.

Conclusién Estos datos muestran que la mayoria de los paises del Africa
subsahariana han logrado reducir las desigualdades relacionadas con la
riqueza en la cobertura de los servicios sanitarios esenciales, incluso en
presencia de conflictos, dificultades econémicas o inestabilidad politica.
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