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Summary indices for monitoring universal coverage in maternal and
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Objective To compare two summary indicators for monitoring universal coverage of reproductive, maternal, newborn and child health care.
Methods Using our experience of the Countdown to 2015 initiative, we describe the characteristics of the composite coverage index
(a weighted average of eight preventive and curative interventions along the continuum of care) and co-coverage index (a cumulative
count of eight preventive interventions that should be received by all mothers and children). For in-depth analysis and comparisons, we
extracted data from 49 demographic and health surveys. We calculated percentage coverage for the two summary indices, and correlated
these with each other and with outcome indicators of mortality and undernutrition. We also stratified the summary indicators by wealth
quintiles for a subset of nine countries.

Findings Data on the component indicators in the required age range were less often available for co-coverage than for the composite
coverage index. The composite coverage index and co-coverage with 6+ indicators were strongly correlated (Pearson r =0.73, P<0.001).
The composite coverage index was more strongly correlated with under-five mortality, neonatal mortality and prevalence of stunting
(r=—0.57,—0.68 and —0.46 respectively) than was co-coverage (r=-0.49, —0.43 and —0.33 respectively). Both summary indices provided
useful summaries of the degrees of inequality in the countries’ coverage. Adding more indicators did not substantially affect the composite
coverage index.

Conclusion The composite coverage index, based on the average value of separate coverage indicators, is easy to calculate and could be
useful for monitoring progress and inequalities in universal health coverage.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Reproductive, maternal, newborn and child health were impor-
tant elements of the millennium development goals (MDGs).
MDG 4 targeted the reduction of child mortality, while MDG 5
focused on the improvement of maternal health.! Because most
low- and middle-income countries failed to reach the targets of
the MDGs by 2015,” maternal, newborn and child health goals
remained as sustainable development goals (SDGs) 3.1 and 3.2,
to be achieved by 2030. Also relevant to the health of mothers
and children are SDG 3.7 on sexual and reproductive health
and SDG 3.8 on universal health coverage.’

Monitoring the coverage of interventions in maternal and
child health continues to be central to assessing progress towards
development goals.* Our experience with the Countdown to 2015
initiative (which tracks progress in interventions in 75 countries)
is directly relevant to monitoring the four SDGs mentioned
above."*” Starting with 35 coverage indicators monitored in 2005,°
the Countdown list grew to 73 indicators by 2015.° Reporting
separately on each indicator proved to be useful at the country
and global level for tracking progress, evaluating programmes
and planning future actions. However, reporting on tens of in-
dicators generated an overwhelming amount of data and failed
to provide a comprehensive picture of progress in scaling up
essential health interventions. Recent calls have been made for
a focus on a small number of indicators for reporting trends in
intervention coverage.” To address these needs, the Countdown
team has experimented with two summary measures of coverage:
the composite coverage index and the co-coverage index.

Both indices comprise eight indicators of coverage of
reproductive, maternal, newborn and child health care, with
five indicators in common. The composite coverage index was
first proposed in 2008 as the weighted average coverage of
eight preventive and curative interventions received along the
continuum of maternal and child care.*’ The index is calculated
at group level, either for a whole country or by subgroups such
as wealth quintiles or geographical regions. The co-coverage
indicator, proposed in 2005, is a simple count of how many
preventive interventions are received by individual mother-
child pairs, out of a set of eight interventions.'” Co-coverage is
limited to preventive interventions that are recommended for
every child and pregnant woman to achieve universal health
coverage. Because curative interventions are only required for
children who are ill, these are not included in the co-coverage
index, for which the denominator includes all children.

Universal health coverage is defined in terms of access
to and receipt of essential interventions, and of financial risk
protection.’ In this study we describe and compare the charac-
teristics of the composite coverage index and the co-coverage
index for monitoring universal health coverage in reproduc-
tive, maternal, newborn and child care. In-depth analyses
aimed to: (i) correlate the summary indices with each other
and with outcome indicators of mortality and undernutrition;
(ii) demonstrate how the summary indices may be used to
compare different countries and to monitor within-country
socioeconomic inequalities in health coverage; and (iii) to
assess how summary indices may be affected by the choice of
component indicators.
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Methods
Data sources

The database used for the study'' is
generated by the International Center
for Equity in Health, Pelotas, Brazil.
It includes all the demographic and
health surveys (DHS; http://www.
dhsprogram.com) and multiple indicaa
tor surveys (MICS; http://mics.unicef.
org) carried out in low- and middle-
income countries for which the data
sets are publicly available. We used data
from DHS phases 3 to 6 (since 1993)
and MICS rounds III and IV (since
2005). More details of our approach
to analysis of coverage is summarized
elsewhere.’

Indicators

All indicators followed the definitions
used by the Countdown to 2015 report.
First we extracted the data required
to calculate the two summary indices
for each country. The composite cov-
erage index is the weighted average
of the percentage coverage of eight
interventions along four stages of the
continuum of care: reproductive care;
maternal care; childhood immuniza-
tion; and management of childhood
illness. The interventions are: (i) family
planning coverage (FPC);"* (ii) skilled
birth attendant (SBA); (iii) at least one
antenatal care visit by a skilled provider
(ANC1); (iv) bacille Calmette—-Guérin
(BCG) vaccination; (v) three diphthe-
ria—tetanus—pertussis (DTP3) vaccina-
tions; (vi) measles (MSL) vaccination;
(vii) oral rehydration therapy (ORT) for
infant diarrhoea; and (viii) care-seeking
for childhood pneumonia (CAREP). The
index, CCI, is calculated according to
the formula:

1

CCI=Z[FPC+ SBA+2ANC1

+2><DTP3+BCG+MSL
4

N ORT+CAREP)
2

Each stage receives the same weight,
and within each stage the indicators
have equal weights, except for DTP3,
which receives a weight of two because
it requires more than one dose.
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Co-coverage is calculated at the
individual level as the total count of in-
terventions received from the following
eight: (i) at least one antenatal care visit;
(ii) tetanus vaccination during pregnan-
cy; (iii) skilled birth attendant; (iv) BCG
vaccination; (v) DTP3 vaccination;
(vi) measles vaccination; (vii) child-
hood vitamin A supplementation;
and (viii) access to improved drinking
water in the household. Therefore each
mother—child pair receives a score that
ranges from 0 to 8. All indicators were
calculated for children aged 12-59
months, even when their standard defi-
nition was based on a different age range.
For example, vaccination coverage is
usually reported for children aged 12-23
months, but restricting the calculation
of co-coverage to such a narrow age
range would greatly reduce the sample
size.'"” We compared two arbitrary cut-
off points: six or more interventions, to
indicate mother-child pairs with high
coverage; and fewer than three interven-
tions, to indicate those whose coverage
was lower.

Next, we extracted data on three
health outcomes, chosen because they
are stable and have good properties for
monitoring health outcomes: (i) neo-
natal mortality rate; (ii) mortality rate
in children younger than 5 years; and
(iii) prevalence of stunting. We calcu-
lated these indicators from the same
surveys used to estimate the composite
coverage index and co-coverage.'' Neo-
natal and under-five mortality rates
are the probability of a child born in a
specified year dying before reaching the
age of 30 days or 5 years respectively, if
subject to current age-specific mortality
rates, expressed per 1000 live births. The
use of 30 instead of 28 days for neonatal
mortality is related to the manner in
which this indicator is calculated in de-
mographic surveys."” Due to sample size
reasons, mortality rates were calculated
on the basis of births that took place in
the 5 years preceding the survey.”” The
prevalence of stunting was defined as
the proportion of children aged 0-59
months with height-for-age z-scores
below -2 standard deviations of the
World Health Organization child growth
standards."

Data analysisw

There were three parts to the analysis.
First, we used the Pearson correlation
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coeflicient (r) to test the crude associa-
tions: (i) between the composite cover-
age index and co-coverage index; and
(ii) between both summary indices and
the three outcome indicators (neona-
tal and under-five mortality rates and
prevalence of stunting). The correlations
were also adjusted by the logarithm of
each country’s per capita gross domestic
product (GDP) obtained from the World
Bank database."”

Second, we assessed family wealth
in each survey using household asset
indices derived through principal com-
ponent analyses.'° To show whether each
index was amenable to stratified analy-
sis based on wealth, we selected nine
countries (Benin, Cameroon, Congo,
Dominican Republic, Haiti, Honduras,
Jordan, Madagascar, Nigeria) with dif-
ferent magnitudes of inequalities for
in-depth analyses. To do this we cal-
culated the slope index of inequalities,
which is a measure of absolute inequality
expressed as the difference in coverage,
in percentage points, between the rich-
est and poorest households.”” We then
divided the countries into tertiles of
high, intermediate and low magnitude
of inequalities and selected the three
countries in the middle of the distribu-
tion in each tertile.

Third, we performed sensitiv-
ity analyses to correlate the composite
coverage index and co-coverage index
with two scores generated by principal
component analysis. The first score
included the eight variables used in the
calculation of the composite coverage
index, without the arbitrary weights.
The second score included these eight
variables plus data on another eight
Countdown coverage indicators:"!
(i) improved source of drinking water;
(ii) houses with piped water connection;
(iii) institutional delivery; (iv) postnatal
care for mothers; (v) three doses of polio
vaccine; (vi) oral rehydration therapy for
diarrhoea; (vii) early initiation of breast-
feeding; and (viii) improved sanitation
facilities (not shared by other house-
holds). The purpose of these sensitivity
analyses was to assess the robustness of
the indices and whether the arbitrarily
defined weights made a difference to the
composite coverage index.

All analyses were carried out using
Stata statistical software, version 13
(Stata Corp., College Station, United
States of America).
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Results
Data availability

In 189 DHS carried out since 1993, 41
surveys did not have information on
vitamin A supplementation and eight
surveys were missing data on oral rehy-
dration therapy. In the 55 MICS, family
planning coverage was not available in
34 surveys, vitamin A supplementation
in 11 surveys and tetanus toxoid during
pregnancy in four surveys. Data on all
indictors were available for 134 DHS
and only eight MICS. An additional
difficulty with MICS was that some in-
dicators were collected only for children
younger than 24 months, whereas DHS
covered all under-5-year-olds.

As co-coverage could not be cal-
culated from MICS, we restricted the
comparative analyses to 49 recent DHS
(i.e. conducted after 2005) that included
all the variables needed for both sum-
mary indices.

Summary index values

Table 1 presents the list of 49 countries
studied and their respective summary
indices. Composite coverage index
values from DHS varied from 22.3% in
Chad (in 2004) to 84.1% in Jordan (in
2012), with a median value of 66.8%.
Co-coverage with 6+ interventions was
lowest in Chad (10.5%) and highest in
Maldives (91.3%), and the median was
58.2%. Co-coverage with <3 interven-
tions ranged from 61.2% in Chad to
almost zero in Egypt, Honduras and
Maldives, with a median value of 4.4%.
The composite coverage index was
strongly correlated with co-coverage
of 6+ interventions (Pearson r=0.73,
P<0.001) and with co-coverage of <3
interventions (r=-0.84, P<0.001).

Correlations with outcomes

The crude correlations between the
composite coverage index and neonatal
mortality rate, under-five mortality rate
and stunting prevalence were r=-0.57,
-0.68 and —0.46, respectively. For co-
coverage with 6+ interventions, the
corresponding crude coeflicients were
weaker: r —0.49, —0.43 and —0.33, re-
spectively. Adjusting these correlations
for log GDP per capita did not make
any appreciable change to the reported
correlations (Table 2).

Inequalities in coverage

Fig. 1 shows a series of equiplots in
which the two summary indices and
coverage levels of the eight additional
Countdown indicators are presented
by wealth quintiles of the populations
for the nine selected countries. In
the equiplots, the poorest and richest
quintiles are shown connected by a
horizontal line. When one of the circles
is outside this line (e.g. co-coverage
with 6+ interventions in Congo, or oral
rehydration therapy in Haiti), this indi-
cates that the inequality pattern is not
stepwise and monotonic. Fig. 1 shows
that by summarizing the information
from several different coverage indica-
tors the composite coverage index and
co-coverage provide useful summaries
of the degrees of inequality of coverage
in each country. Inequalities according
to co-coverage with 6+ interventions
were wider than those for the composite
coverage index in most countries.

Choice of indicators

The composite coverage index was
strongly associated with the first factor
derived through principal component
analysis from the 16 intervention cover-
age measures listed in the Methods sec-
tion (r=0.94, P<0.001). When principal
component analysis was restricted to the
eight indicators included in the compos-
ite coverage index, the correlation was
stronger (r=0.96, P<0.001) (Fig. 2).

Discussion

The composite coverage and co-coverage
indices represent two approaches to
obtaining a summary measure of inter-
vention coverage, with important differ-
ences (Table 3). The composite coverage
index is a weighted average of standard
indicators whereas co-coverage is a
count of interventions received, often
expressed as the percentage above or
below a certain count. Both are easy to
interpret and amenable to graphic dis-
plays. Unlike co-coverage, the composite
coverage index is simple to calculate and
does not require reanalyses of individual
survey data.

We found that the two indices were
strongly correlated, which is not surpris-
ing because they have five interventions
in common: antenatal care, skilled birth
attendant and the three childhood vacci-
nations (BCG, DTP and measles). How-
ever, their interpretation and primary
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uses are rather different. The composite
coverage index combines preventive
and curative interventions along the
continuum of care. Being an average,
it is less sensitive to low precision of
each component, making it suitable for
analyses of subgroups (e.g. geographi-
cal regions or wealth quintiles). On the
other hand, as an average it will be more
equitably distributed than some of its
component interventions (e.g. skilled
birth attendance, in many countries) and
less equitably distributed than others
(e.g. immunization indicators).

Conceptually, the two indicators
are also different (Table 3). The com-
posite coverage index is estimated at
the group level, as the average coverage
of eight indicators that are available in
most surveys. However, sample sizes can
be a limitation for indicators on case
management of illnesses, particularly in
smaller surveys. In contrast, co-coverage
is a cumulative measure estimated at the
individual mother and child level. All of
its component indicators must refer to
the same age range, i.e. children 12-59
months of age; infants are excluded be-
cause they are not old enough to have
received the vaccines included in the
index. Because it includes interventions
that are not prioritized in all countries
(e.g. childhood vitamin A supplementa-
tion) the number of interventions avail-
able may vary from country to country,
a fact that hinders cross-country com-
parisons. To minimize this problem,
the present analyses were restricted to
surveys reporting on the interventions
included in both summary indices.

The concept of co-coverage is di-
rectly relevant to human rights issues.
For example, in the 2013 Nigeria DHS,
13% of mothers and children failed to
receive any of the eight interventions
included in the co-coverage index, of
whom 64% belonged to families in the
poorest quintile." This type of informa-
tion has clear relevance for advocacy and
efforts to help all children to receive the
essential interventions they need.

The sensitivity analysis comparing
the composite coverage index with two
indices derived from the first component
of principal component analyses showed
very high correlations. In one case, we
used 16 different indicators,'* and found
that including them did not substantially
change the composite coverage index. In
the second case, using the same eight
composite coverage index indicators but
with principal components analysis, we
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Table 1. Comparison of the composite coverage and co-coverage indices showing estimated percentage coverage of maternal and child
health interventions, and relative inequalities, in demographic and health surveys in 49 countries

Country, by WHO region Survey  Composite coverageindex’  Co-coverage, 6+ interventions® Co-coverage, < 3 interventions®
year Estimated Slope index Estimated Slope index Estimated  Slope index of
coverage, %¢ ofinequality,  coverage,%¢  ofinequality, coverage, %‘ inequality, %
% points® % points® points®
Africa
Benin 2011 57.6 0.24 60.7 0.46 1.1 —0.34
Burkina Faso 2010 64.6 0.31 69.8 0.39 5.1 —0.14
Burundi 2010 66.8 0.12 65.2 0.18 0.9 —0.01
Cameroon 2011 59.2 0.50 533 0.71 114 —040
Chad 2004 223 042 10.5 0.35 61.2 —0.62
Comoros 2012 62.1 0.26 47.6 0.27 10.6 —0.11
Republic of the Congo 2011 72.8 023 674 0.52 44 —-0.20
Cote d'lvoire 2011 55.5 0.31 529 0.51 13.5 —0.26
Democratic Republic of 2013 59.2 0.26 50.8 0.63 12.3 —-0.30
the Congo
Ethiopia 2011 374 0.44 14.6 041 39.2 —044
Gabon 2012 71.1 0.17 703 0.22 49 —0.08
Ghana 2008 64.0 0.32 63.4 0.54 33 —0.12
Guinea 2012 46.1 0.37 44.8 0.54 15.3 —0.34
Kenya 2008 674 0.26 419 0.59 6.5 —0.15
Lesotho 2009 715 0.25 58.2 0.57 49 —0.16
Liberia 2013 61.4 0.20 62.7 0.60 6.9 —0.29
Madagascar 2008 63.2 044 44.8 0.65 15.0 —0.39
Malawi 2010 75.2 0.13 80.3 0.21 1.5 —0.01
Mali 2012 494 0.39 45.0 0.64 19.4 —0.40
Mozambique 2011 60.2 0.36 56.1 0.65 9.1 -0.24
Namibia 2006 76.7 0.30 65.7 0.39 39 -0.12
Niger 2012 56.3 0.31 37.6 0.54 16.4 -0.29
Nigeria 2013 433 0.70 309 0.82 43.7 -0.87
Rwanda 2010 729 0.13 74.7 0.24 0.5 —-0.01
Sao Tome and Principe 2008 74.7 0.09 72.1 0.25 25 -0.02
Senegal 2012 62.2 0.19 64.9 0.60 33 —-0.18
Sierra Leone 2013 66.8 0.12 62.9 0.37 44 —-0.05
Swaziland 2006 753 0.15 774 037 1.4 —0.05
Uganda 2011 65.0 0.20 52.1 0.26 5.1 —0.03
United Republic of Tanzania 2010 70.0 0.29 50.5 0.55 55 —-0.10
Zambia 2007 69.3 0.21 38.1 0.57 7.1 —0.10
Zimbabwe 2010 70.5 0.14 61.3 042 6.9 —0.13
Americas
Bolivia (Plurinational State of) 2008 713 0.25 54.6 0.62 34 —-0.10
Dominican Republic 2007 815 0.07 735 0.28 14 —0.04
Haiti 2012 57.6 0.23 375 0.34 12.7 —0.18
Honduras 2011 83.7 0.09 81.1 0.39 0.3 —0.01
Nicaragua 2001 77.8 0.21 716 0.54 33 —0.14
Peru 2012 83.9 0.13 63.2 0.44 2.1 —0.09
South-East Asia
Bangladesh 2011 68.4 0.25 55.0 0.52 3.2 —0.09
India 2005 64.0 041 413 0.66 20.6 —048
Indonesia 2012 80.4 0.17 60.8 0.37 7.8 —0.25
Maldives 2009 79.9 —0.06 913 0.06 0.3 0.00
Nepal 2011 63.6 0.35 66.5 0.64 3.8 -0.14
Timor-Leste 2009 59.2 0.29 44.2 0.51 20.9 -0.39

(continues. . .)
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(.. .continued)

Country, by WHO region Survey  Composite coverageindex’  Co-coverage, 6+ interventions® Co-coverage, < 3 interventions®
year Estimated Slope index Estimated Slope index Estimated  Slope index of
coverage, %¢  of inequality, coverage, %¢  ofinequality, coverage, %° inequality, %
% points? % points? points?
Eastern Mediterranean
Egypt 2008 773 0.16 69.5 0.55 0.1 0.00
Jordan 2012 84.1 0.03 38.6 -0.18 04 0.00
Morocco 2003 723 0.31 423 0.76 4.5 —0.16
Pakistan 2012 64.3 0.40 46.2 0.73 16.4 —047
Western Pacific
Philippines 2013 76.9 0.18 79.7 0.46 34 —0.19

WHO: World Health Organization.

Note: Population denominators are different for each intervention within the composite coverage index and co-coverage index.*"”

¢ The composite coverage index is a weighted average of the coverage of eight interventions: family planning coverage; antenatal care; skilled birth attendant;
bacille Calmette—Guérin (BCG) vaccination; three doses of diphtheria—tetanus—pertussis (DTP3) vaccination; measles vaccination; oral rehydration therapy for infant
diarrhoea; and care-seeking for childhood pneumonia.

® The co-coverage index s calculated at the individual level from the total number received from the following eight interventions: at least one antenatal care visit;
tetanus vaccination during pregnancy; skilled birth attendant; BCG vaccination; DTP3 vaccination; measles vaccination; childhood vitamin A supplementation; and
access to improved drinking water in the household.

¢ Estimated coverage is the weighted average percentage coverage of the interventions (composite coverage index), or the percentage coverage of children aged
12-59 months who received six or more or less than three interventions (co-coverage index).

4 Slope index of inequality is calculated through a logistic regression model that takes the natural logarithm of the odds of the dependent variable to create a

continuous criterion on which linear regression is conducted. This approach allows the calculation of the difference in percentage points between the fitted values of
the health indicator for the top and the bottom of the wealth distribution.””

Source: Data for all indicators were extracted from demographic and health surveys, available at http://www.dhsprogram.com.

Table 2. Crude and adjusted correlations between the composite coverage and co-coverage indices and three health outcome
indicators, in demographic and health surveys in 49 countries®

Outcome indicators® Composite coverage Co-coverage, 6+ interventions?
index
Cruder P GDP-adjusted r P Cruder P GDP-adjusted r P
Neonatal mortality rate —-0.57 <0.001 -0.69 <0.001 -049  <0.001 -0.48 0.001
Under-five mortality rate -0.68 <0.001 -0.75 <0.001 -043 0.002 —048 0.003
Stunting prevalence -0.46 0.001 —045 0.003 -033 0.023 -0.32 0.041

GDP: gross domestic product.

Note: Cells show Pearson correlation coefficients (r) and their associated P-values. Correlations were adjusted for GDP of each country.

¢ Countries were: World Health Organization (WHO) African Region: Benin, Burkina Faso, Burundi, Cameroon, Chad, Comoros, Congo, Cote d'lvoire, Democratic
Republic of the Congo, Ethiopia, Gabon, Ghana, Guinea, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome
and Principe, Senegal, Sierra Leone, Swaziland, Uganda, United Republic of Tanzania, Zambia, Zimbabwe; WHO Region of the Americas: the Plurinational State of
Bolivia, Dominican Republic, Haiti, Honduras, Nicaragua, Peru; WHO South-East Asia Region: Bangladesh, India, Indonesia, Maldives, Nepal, Timor-Leste; WHO Eastern
Mediterranean Region: Egypt, Jordan, Morocco, Pakistan; and WHO Western Pacific Region: Philippines.

® Neonatal mortality rate is the probability of a child born in a specified year dying before reaching the age of 30 days per 1000 live births. Under-five mortality rate is
the probability of a child born in a specified year dying before reaching the age of 5 years per 1000 live births. Stunting prevalence is the percentage of children aged
0-59 months with height-for-age z-scores below —2 standard deviations of the WHO child growth standard.

¢ The composite coverage index is a weighted average of the coverage of eight interventions: family planning coverage; antenatal care; skilled birth attendant;
bacille Calmette—Guérin (BCG) vaccination; three doses of diphtheria—tetanus—pertussis (DTP3) vaccination; measles vaccination; oral rehydration therapy for infant
diarrhoea; and care-seeking for childhood pneumonia.

4 The co-coverage index s calculated at the individual level from the total number received from the following eight interventions: at least one antenatal care visit;
tetanus vaccination during pregnancy; skilled birth attendant; BCG vaccination; DTP3 vaccination; measles vaccination; childhood vitamin A supplementation; and
access to improved drinking water in the household.

Source: Data for all indicators were extracted from demographic and health surveys, available from http://www.dhsprogram.com.

found that the arbitrary weights did not
make a difference. The inclusion of other
interventions, e.g. insecticide treated
bed nets, may be desirable but would
restrict the index to countries where
malaria is endemic.

The composite coverage index cor-
related more strongly with mortality

and malnutrition than did co-coverage.
Mortality indicators are calculated ret-
rospectively based on live births in the
five years before the survey, whereas
information on coverage refers to time
periods closer to the date of the inter-
view. Nevertheless, mortality rates are
unlikely to change rapidly, and so the
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correlations are likely to be valid. The
high correlations and the simplicity of
calculation makes the composite cover-
age index a useful tool for monitoring
country progress towards universal
reproductive, maternal, newborn and
child health coverage. Using a single
index to benchmark coverage, assess
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Fig. 1. Equiplots of percentage coverage of maternal and child health interventions for the composite coverage and co-coverage indices
by wealth quintile, in nine countries with different levels of inequality

Countries with high inequalities on composite coverage index

Demand for family planning satisfied;  @—&——eo—@ 11 e—o——0e T o—o—e0
Antenatal care (1 + visit with skilled provider) e— — —o0 - —0— @ oo @
Skilled birth attendance { @—o————eo——@ — ———0— —00 e — —o—o
B(Gvacine{ @&—o—— —eo—@ - *—000 - o—o— e
DTP vaccine (3 doses) | @—o————eo—@ — o—o-o0oo0 - o— — oo
Measlesvacine4  e&—eo——eo—e — o— - oo — o—o0— —oe
Oral rehydration therapy 4~ @—eo—0—@ - oo B oo
(are-seeking for suspected pneumonia — oo —o -4 o—e — o-—e—e
(Composite coverage index ((() 4~ @—o——o—e@ — o—o— o0 — o — oo
(o-coverage 6+ interventions @-o—— ——@——@T—— - -

7
000 20 4 6 80

0 20 40 60 80 000 20 40 60 8 100
Nigeria Cameroon Madagascar
Estimated percentage coverage
Countries with intermediate inequalities on composite coverage index
Demand for family planning satisfied - e 1 e 0 A @0
Antenatal care (1 + visit with skilled provider) - e e - 0 @ — oo ®
Skilled birth attendance 4 @—o———o——@ . o —® oo
B(G vaccine ore® - o—o-® et®
DTP vaccine (3 doses) o e — oo o0 — oo— @
Measles vaccine - 3 - o — oo - o @
Oral rehydration therapy — o—em — ) - o0
Care-seeking for suspected pneumonia oo —e@ — oo B (-o—eo
Composite coverage index (CCl) ©- e — e—c o0 E o o
(o-coverage 6+ interventions +——@—o~, - @——7—— —T—9—9 i
0 20 40 60 8 1000 20 40 60 80 1000 20 40 60 80 100
Haiti Benin Republic of the Congo
Estimated percentage coverage
Countries with low inequalities on composite coverage index
Demand for family planning satisfied a® - o® - ce®
Antenatal care (14 visit with skilled provider) c® @ - ()
Skilled birth attendance - o @ ®- ®
BCG vaccine ® - o | e e
DTP vaccine (3 doses) o« - o0 « @
Measles vaccine e - o® - ce
Oral rehydration therapy — ®) — oo — es o
(are-seeking for suspected pneumonia o0 — eoe — —o—o
Composite coverage index (CCl) c® - ) — )
(o-coverage 6+ interventions T T —o (W — o0 00— T , T T —0—(®—
0 20 40 60 8 1000 20 40 60 8 000 20 40 60 8 100

Honduras

® QI (poorest) ® Q2 Q3

BCG: bacille Calmette—Guérin; DTP: diphtheria—tetanus—pertussis.

Jordan

Estimated percentage coverage
® Q4 @ Q5 richest)

Dominican Republic

Notes: The wealth index is derived through principal component analysis and was divided into quintiles. The composite coverage index is a weighted average
of the coverage of eight interventions: family planning coverage; antenatal care; skilled birth attendant; BCG vaccination; DTP3 vaccination; measles vaccination;
oral rehydration therapy for infant diarrhoea; and care-seeking for childhood pneumonia. The co-coverage index is calculated at the individual level as the total
number received from the following eight interventions: at least one antenatal care visit; tetanus vaccination during pregnancy; skilled birth attendant; BCG
vaccination; DTP3 vaccination; measles vaccination; childhood vitamin A supplementation; and access to improved drinking water in the household.

Source: Data for all indicators were extracted from demographic and health surveys, available at http://www.dhsprogram.com.

time trends, compare countries and
document inequalities is a definite ad-
vantage of this index.

There is rising interest in docu-
menting subnational geographical
disparities in health care coverage.'”*
Policy-makers often complain that tra-
ditional equity analyses fail to pinpoint
specific areas in a country at highest
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need. The co-coverage indicator com-
bined with spatial analysis can be used to
target interventions to small geographi-
cal zones.”!

These indicators have limitations.
It is difficult to calculate the standard
error of the composite coverage index
because the coverages of the compo-
nent indicators are highly correlated.

Re-sampling methods are required and,
given that cluster samples are used in
the surveys, it is necessary to estimate
all components of the composite cov-
erage index, excluding one cluster at a
time. Especially in large surveys, this
can consume many computer hours. In
contrast, calculation of standard errors
for co-coverage is straightforward. The

Bull World Health Organ 2016;94:903-91 2| doi: http://dx.doi.org/10.2471/BLT.16.173138
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Fig. 2. Scatter plot of percentage coverage of maternal and child health interventions for the composite coverage index versus two
summary indices derived through principal component analyses
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Note: The composite coverage index is a weighted average of the coverage of eight interventions: family planning coverage; antenatal care; skilled birth attendant;
bacille Calmette—Guérin vaccination; three doses of diphtheria—tetanus—pertussis vaccination; measles vaccination; oral rehydration therapy for infant diarrhoea;
and care-seeking for childhood pneumonia.

Source: Data for all indicators were extracted from demographic and health surveys, available at http://www.dhsprogram.com.

Table 3. Comparison of the two summary indices of coverage of maternal and child health interventions according to selected criteria

Issue

Composite coverage index*

Co-coverage®

Statistical aspects
Level of analysis
Estimation of variance
Missing indicators

Indicator definitions

Weighting
Small sample sizes

Monitoring

Types of intervention
Conceptual model

Target groups for interventions

Vaccines
Advocacy
Human rights’assessment

Identification of who is not receiving
interventions

Group
Complex, requires re-sampling techniques
Most surveys include all required indicators

Indicators are based on standard international
definitions

Weighted by stage of the continuum of care

Mostly affects immunization and case
management indicators for which the
denominators include a fraction of all children

Preventive and curative interventions
Based on the continuum of care

Curative interventions apply only to children
who areill

Represent 25% of the index

At group level

Only groups of mothers and children may be
identified

Individual (child~=mother)

Simple

Many surveys are missing indicators, especially
vitamin A supplementation and tetanus toxoid
vaccine

Indicators refer to children aged 12-59 months.
Involves reanalysis of surveys

Unweighted

Because indicators are calculated for children
aged 12 months or older, small samples are
available for surveys where some variables (e.g.
antenatal and delivery care) are only collected
for those born in the past 24 months

Limited to preventive interventions
No conceptual model

All interventions are targeted to all mothers and
children

Represent 50% of the index

Atindividual level

Individual mothers and children may be
identified

¢ The composite coverage index is a weighted average of the coverage of eight interventions: family planning coverage; antenatal care; skilled birth attendant;
bacille Calmette—Guérin (BCG) vaccination; three doses of diphtheria—tetanus—pertussis (OTP3) vaccination; measles vaccination; oral rehydration therapy for infant
diarrhoea; and care-seeking for childhood pneumonia.

® The co-coverage index is calculated at the individual level from the total number received from the following eight interventions: at least one antenatal care visit;
tetanus vaccination during pregnancy; skilled birth attendant; BCG vaccination; DTP3 vaccination; measles vaccination; childhood vitamin A supplementation; and

access to improved drinking water in the household.

disadvantage of the co-coverage index,
however, is that the data to calculate
it are missing from some surveys.
Interventions are restricted to those

needed by all mothers and children.
In addition, several MICS only pro-
vide information on variables such as
antenatal or delivery care for births in

Bull World Health Organ 2016,94:903-91 2| doi: http://dx.doi.org/10.2471/BLT.16.173138

the two years before the survey, thus
restricting the age range of children
that can be studied and compromising
the sample sizes.
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As new interventions are intro-
duced and scaled up, information on
their coverage becomes available. Exam-
ples include postnatal care for the moth-
er and for the child, and new vaccines
against rotavirus and pneumococcal
infection. Other interventions may also
change. For example, oral rehydration
therapy - defined as increased fluids plus
continued feeding - is being replaced
with treatment with oral rehydration
solution* plus zinc.” In 2015, oral rehy-
dration solution plus zinc was available
for 37 of the 75 Countdown countries,
with a median coverage of only 1%. In
the Countdown analysis, to track time
trends we decided to retain the oral
rehydration solution indicator in the
definition of the composite coverage
index, but for the SDGs we already have
a baseline indicator for oral rehydration
solution plus zinc. The composite cov-
erage index indicator may therefore be
reformulated. In the progress towards
universal health coverage it is likely that
the same dilemma will be faced between
ensuring consistency and continuity of
data collection, and incorporating new
interventions in summary indices.

Work on how to monitor coverage
in the context of universal health cov-
erage is already under way. It has been

proposed that a set of tracer coverage
indicators can be selected, divided into
two groups — promotion and prevention;
and treatment and care - and that aver-
ages of several tracer indicators should
be calculated, using an approach that is
similar to the composite coverage in-
dex.”” Monitoring universal health cov-
erage is more complex than monitoring
only coverage of reproductive, maternal,
newborn and child health care; indica-
tors also need to cover cardiovascular
disease, mental health, injuries, cancer
and several infectious diseases, as well
as financial protection.”** Given that
universal health coverage tracer indica-
tors tend to be age-specific, and in some
cases sex-specific, it is unlikely that a
cumulative index such as co-coverage
will be useful as a single summary
measure. Thus, the approach of using
averages — as in the composite coverage
index - is more appropriate for monitor-
ing universal health coverage.

The universal health coverage mea-
surement exercises mentioned above*~**
all stress the lack of timely, population-
based and regular information for moni-
toring coverage. The availability of data
on reproductive, maternal, newborn and
child health is greater than for other age
ranges, particularly due to the increase

Fernando C Wehrmeister et al.

in DHS and MICS during the MDG era.
Nevertheless, there are still several coun-
tries without any recent surveys and
other countries with few data points over
time. Even when surveys are available,
essential variables may not be collected.”

Our experience with summary indi-
ces has shown that several issues related
to definition and data availability must
be addressed. We believe, however, that
their greater stability and precision rep-
resent a substantial advantage compared
with monitoring a large number of sepa-
rate indicators. Average coverage indices
such as the composite coverage index
will continue to play a role for global,
national and subnational monitoring
and accountability, and cumulative co-
coverage indices will be important for
advocacy and human rights purposes. l
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Résumé

Indices synthétiques pour le suivi de la couverture universelle en matiére de santé maternelle et infantile

Objectif Comparer deux indicateurs synthétiques pour le suivi de la
couverture universelle en matiere de santé reproductive, maternelle,
néonatale et infantile.

Méthodes En nous appuyant sur l'expérience que nous avons acquise
dans le cadre de linitiative Compte a rebours 2015, nous décrivons les
caractéristiques de l'indice de couverture composé (moyenne pondérée
de huit interventions préventives et curatives tout au long du cycle
continu de soins) et de l'indice de co-couverture (total cumulatif de huit
interventions préventives dont doivent bénéficier toutes les meres et
tous les enfants). En vue d'une analyse et de comparaisons approfondies,
nous avons extrait des données de 49 enquétes démographiques et
sanitaires. Nous avons calculé le taux de couverture pour chacun des
deux indices synthétiques, puis nous les avons corrélés entre eux et avec
des indicateurs de résultats en matiere de mortalité et de dénutrition.
Nous avons également stratifié les indicateurs synthétiques par quintile
de richesse pour un sous-ensemble de neuf pays.

Résultats Les données relatives aux indicateurs des composantes
dans la tranche d'dge requise étaient moins souvent disponibles pour
la co-couverture que pour l'indice de couverture composé. Une forte
corrélation a été établie entre l'indice de couverture composé et la
co-couverture avec 6 indicateurs ou plus (Pearson r=0,73, P<0,001).
Lindice de couverture composé a été plus fortement corrélé avec la
mortalité des enfants de moins de cing ans, la mortalité néonatale
et la prévalence du retard de croissance (r=-0,57, —0,68 et —0,46
respectivement) que la co-couverture (r=-0,49, —0,43 et —0,33
respectivement). Les deux indices synthétiques ont donné un apercu
utile des niveaux d'inégalité entre les pays en matiere de couverture
sanitaire. L'ajout d'autres indicateurs n‘a pas eu une incidence majeure
sur l'indice de couverture composé.

Conclusion Lindice de couverture composé, basé sur la valeur
moyenne de différents indicateurs de couverture, est facile a calculer
et pourrait étre utile pour suivre les progres et les inégalités en matiére
de couverture sanitaire universelle.

Pesiome

Mcnonb3oBaHune CBOgHbIX NOKa3aTesiell 411 MOHMTOPVHIa BCEMUPHOIA OXpaHbl 340POBbA MaTepu 1 pebeHKa

Lenb CpaBHWTb ABa CBOAHBIX MOKa3aTesNs MOHUTOPWHIA BCEMUPHOW
OXpaHbl PENPOAYKTVIBHOO 300POBbA, MATEPVHCTBA, HOBOPOMXAEHHbIX
1 AeTel Opyrvx BO3PACTHbBIX rpynm.

Mertopab! cronb3ya cobcTBEHHBI OMbIT MHULMaTVBbI «K 2015 roay»,
aBTOPbI OMNWCbHIBAIOT MapameTpbl COCTAaBHOIO MHAEKCa oxBaTa
(CpenHeB3BelleHHbIM MOKa3aTeNlb BOCbMM NPOdUNaKTNUECKMX
1 03[40POBUTENBHBIX MEPONPUATUIA B XOAe NPOOGUNAKTUKN) U
MHOEKCa COBMECTHOrO OXBaTa (KyMynATMBHAA YacToTa 3THX BOCbMM
NPoOUNAKTUUECKX MEPONPUATUIA ANA BCEX MaTepel v aeTei).
[na npoBefeHna NOAPOOHOro aHanM3a 1 CpPaBHEHU ObiIK
NonyYeHbl faHHble 13 49 femorpaduieckrx 1 MearKo-CaHUTapHBIX
obcnenoBaHNIA. ABTOPbI PaccuMTany B MpoLieHTax CTerneHb OXBaTa
ANA OBYX CYMMapHbIX mokasaTtenemn 1 onpeaenunun, Kak oHu
KOpPEenMpyoT ApYr C APYrOM 1 C Pe3ybTYPYIOLLMIA NOKa3aTenamm
CMepPTHOCTV 1 HepoeaaHWA. Kpome Toro, Ana NoArpynbl, COCTOALLEH
113 AE€BATIN CTPaH, CBOAHbIE MOKa3aTeny 6binv pazouTbl MO KBUHTUAM
MO YPOBHIO 6A1aroCoCTOAHNIA.

Pe3ynbrathl [JaHHble MO MoOKasaTenAaM COCTaBAALWMX ANA
TpebyemMoro BO3pacTHOro A1amnasoHa Obinv MeHee AOCTYMHbLI ANA

Bull World Health Organ 2016,94:903-912

MHOEKCa COBMECTHOrO OXBaTa, YeM AsA COCTaBHOrO MHAEKCa OXBaTa.
Mexay coCTaBHbIM MHAEKCOM OXBaTa U COBMECTHbIM OXBATOM,
BKJIOUAIOWMM WeCTb 1 boflee nokasatenel, bbina ycTaHOBNEHA
cunbHaa kKoppenauma (koaddnuneHT koppenaumm MrpcoHa
r=0,73,P <0,001). Koppenaumsa, ycCTaHOBNeHHaA Mexay COCTaBHbIM
MHOEKCOM OXBaTa M CMePTHOCTbIO AeTel MafLe MATU NeT, paHHeN
[ETCKON CMEePTHOCTBIO M PacnpOCTPaHEHHOCTbIO 3aepKKM
pocTa (r=-0,57; —0,68 n —0,46 COOTBETCTBEHHO), Oblfla CU/bHeE,
Yyem Mexay HUMM 1 COBMECTHbIM oxsaTom (r = —0,49; =043 1 —0,33
cooTBeTCTBEHHO). Oba CBOAHbBIX MOKa3aTensa No3BoAnIM NoayYnTb
NonesHylo MHPGOPMaLIMIO O CTENeHU HepaBHOMEPHOCTY OXBaTa B
nccnepyembix ctpaHax. [lobaBneHvie AONONHUTENbHbIX MOKa3aTenel
HE OKa3aro CyLLEeCTBEHHOTO BAMAHWA Ha COCTAaBHOM MHAEKC OXBaTa.
BboiBog CocTaBHOW MHAEKC OXBaTa, OCHOBbLIBAKOWMNCA Ha
cpefHeM 3HaueHUM OTAeNbHbIX MoKa3aTenei oxgaTta, NPoCT And
pacyeTa U MOXKET MPUMEHATLCA ANA KOHTPONA YyylleHus Unm
HepaBHOMEPHOCTX B MMPOBOM ObecneueHunn ycnyramm cucTems
3APaBOOXPaHEHNA.
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Resumen

indices de resumen para el control de la cobertura universal en atencién sanitaria materna e infantil

Objetivo Comparar dos indicadores de resumen para controlar la
cobertura universal de atencién sanitaria reproductora, materna,
obstétrica e infantil.

Métodos A través de la experiencia de la iniciativa “Cuenta atras para
2015, se describen las caracteristicas del indice de cobertura compuesto
(una media ponderada de ocho intervenciones preventivas y curativas
alo largo de una atencion continua) y el indice de cocobertura (una
cuenta acumulativa de ocho intervenciones preventivas que deberfan
recibir todas las madres y nifios). Para obtener un andlisis profundo y
comparaciones, se ha recopilado informacién de 49 encuestas sobre
demograffa y salud. Se ha calculado el porcentaje de cobertura para
ambos indices de resumen y se han correlacionado entre ellos y con
los indicadores de resultados de mortalidad y desnutricién. También se
han estratificado los indicadores de resumen con quintiles de riqueza
en un subconjunto de nueve paises.

Resultados La informacion sobre los indicadores de componentes del
grupo de edades necesario podia obtenerse con menos asiduidad para

el indice de cocobertura que para el indice de cobertura compuesto. El
indice de cobertura compuestoy el indice de cocobertura con mds de 6
indicadores se correlacionaban muy estrechamente (rde Pearson=0,73,
P<0,001). El indice de cobertura compuesto se correlacionaba mas
estrechamente con la mortalidad de menores de cinco anos, la
mortalidad de neonatos y la prevalencia de la deficiencia del crecimiento
(r=—0,57,-0,68y —0,46 respectivamente) que el indice de cocobertura
(r=-049,—-0,43y—0,33 respectivamente). Ambos indices de resumen
ofrecieron resimenes Utiles de los grados de poca adecuacion de la
cobertura de los paises. El hecho de afadir mas indicadores no afectd
de forma significativa al indice de cobertura compuesto.

Conclusion s facil calcular el indice de cobertura compuesto, segun
el valor medio de los indicadores de cobertura individuales, y podria
resultar de utilidad para controlar el progreso y la poca adecuacion de
la cobertura sanitaria universal.

References

1. Millennium development goals [Internet]. New York: United Nations; 2016.
Available from: http://www.un.org/millenniumgoals/ [cited 2016 Feb 2].

2. Victora CG, Requejo JH, Barros AJ, Berman P, Bhutta Z, Boerma T, et al.
Countdown to 2015: a decade of tracking progress for maternal, newborn,
and child survival. Lancet. 2016 May 14,387(10032):2049-59. doi: http://
dx.doi.org/10.1016/50140-6736(15)00519-X PMID: 26477328

3. Sustainable Development Goals [Internet]. New York: United Nations;
2016. Available from: https://sustainabledevelopment.un.org/topics/
sustainabledevelopmentgoals [cited 2016 Feb 2].

4. Bryce J, Arnold F, Blanc A, Hancioglu A, Newby H, Requejo J, et al.; CHERG
Working Group on Improving Coverage Measurement. Measuring coverage
in MNCH: new findings, new strategies, and recommendations for action.
PLoS Med. 2013;10(5):1001423. doi: http://dx.doi.org/10.1371/journal.
pmed.1001423 PMID: 23667340

5. Countdown to 2015. A decade of tracking progress for maternal newborn and
child survival: the 2015 report. New York: United Nations Children’s Fund; 2015.
Available from: http://www.countdown2015mnch.org/documents/2015Report/
Countdown_to_2015_final_report.pdf [cited 2016 Feb].

6. Countdown to 2015. Tracking progress in child survival: the 2005 report.
New York: United Nations Children’s Fund; 2005.

7. Grove J, Claeson M, Bryce J, Amouzou A, Boerma T, Waiswa P, et al,;
Kirkland Group. Maternal, newborn, and child health and the Sustainable
Development Goals — a call for sustained and improved measurement.
Lancet. 2015 Oct 17;386(10003):1511-4. doi: http://dx.doi.org/10.1016/
S0140-6736(15)00517-6 PMID: 26530604

8. Boerma JT, Bryce J, Kinfu Y, Axelson H, Victora CG, Victora CG; Countdown
2008 Equity Analysis Group. Mind the gap: equity and trends in coverage of
maternal, newborn, and child health services in 54 Countdown countries.
Lancet. 2008 Apr 12;371(9620):1259-67. doi: http://dx.doi.org/10.1016/
S0140-6736(08)60560-7 PMID: 18406860

9. Barros AJ, Victora CG. Measuring coverage in MNCH: determining and
interpreting inequalities in coverage of maternal, newborn, and child
health interventions. PLoS Med. 2013;10(5):e1001390. doi: http://dx.doi.
0rg/10.1371/journal.pmed.1001390 PMID: 23667332

10. Victora CG, Fenn B, Bryce J, Kirkwood BR. Co-coverage of preventive
interventions and implications for child-survival strategies: evidence from
national surveys. Lancet. 2005 Oct 22-28;366(9495):1460-6. doi: http://
dx.doi.org/10.1016/50140-6736(05)67599-X PMID: 16243091

11. Database for national surveys on maternal and child health in low- and
middle-income countries [Internet]. Pelotas: International Centre for Equity
in Health; 2016. Available from: http://www.equidade.org [cited 2016 Feb].

12. Barros AJ, Boerma T, Hosseinpoor AR, Restrepo-Mendez MC, Wong KL,
Victora CG. Estimating family planning coverage from contraceptive
prevalence using national household surveys. Glob Health Action. 2015 Nov
9;8:29735. doi: http://dx.doi.org/10.3402/gha.v8.29735 PMID: 26562141

13. Rutstein SO, Rojas G. Guide to demographic and health surveys statistics:
the demographic and health survey methodology. Calverton: United States
Agency for International Development; 2006.

14. The WHO child growth standards [Internet]. Geneva: World Health
Organization; 2009. Available from: http://www.who.int/childgrowth/en/
[cited 2016 Feb 2].

15. GDP per capita indicator. Washington: World Bank; 2016. Available from:
http://data.worldbank.org/indicator/NY.GDPPCAPCD [cited 2016 Feb 2].

16. Demographic and health surveys: wealth index construction. New York:
United States Agency for International Development; 2016. Available from:
http://dhsprogram.com/topics/wealth-index/Wealth-Index-Construction.
cfm [cited 2016 Feb 2].

17. Regidor E. Measures of health inequalities: part 2. J Epidemiol Community
Health. 2004 Nov;58(11):900-3. doi: http://dx.doi.org/10.1136/
jech.2004.023036 PMID: 15483304

18. Victora C, Somers K. Equity: a platform for achieving the SDGs and
promoting human rights [Internet]. Washington: Devex; 2015. Available
from: https://www.devex.com/news/equity-a-platform-for-achieving-the-
sdgs-and-promoting-human-rights-87478 [cited 2016 Feb 2].

19. Hosseinpoor AR, Bergen N, Barros AJ, Wong KLM, Boerma T, Victora CG.
Monitoring subnational regional inequalities in health: measurement
approaches and challenges. Int J Equity Health. 2016;15(1):18. doi: http://
dx.doi.org/10.1186/512939-016-0307-y PMID: 26822991

20. Kumalija CJ, Perera S, Masanja H, Rubona J, Ipuge Y, Mboera L, et al.
Regional differences in intervention coverage and health system strength in
Tanzania. PLoS ONE. 2015;10(11):e0142066. doi: http://dx.doi.org/10.1371/
journal.pone.0142066 PMID: 26536351

21. Alegana VA, Wright JA, Pentrina U, Noor AM, Snow RW, Atkinson PM. Spatial
modelling of healthcare utilisation for treatment of fever in Namibia. Int J
Health Geogr. 2012;11(1):6. doi: http://dx.doi.org/10.1186/1476-072X-11-6
PMID: 22336441

22. BoermaT, AbouZahr C, Evans D, Evans T. Monitoring intervention
coverage in the context of universal health coverage. PLoS Med. 2014
Sep;11(9):e1001728. doi: http://dx.doi.org/10.1371/journal.pmed.1001728
PMID: 25243586

23. Wagstaff A, Cotlear D, Eozenou PH-V, Buisman LR. Measuring progress
towards universal health coverage: with an application to 24 developing
countries [policy research working paper; no. WPS 7470]. Washington:
World Bank; 2015. Available from: http://documents.worldbank.org/
curated/en/917441468180851481/pdf/WPS7470.pdf [cited 2016 Feb 2].

24. Wagstaff A, Dmytraczenko T, Almeida G, Buisman L, Hoang-Vu Eozenou P,
Bredenkamp G, et al. Assessing Latin America’s progress toward achieving
universal health coverage. Health Aff (Millwood). 2015 Oct;34(10):1704-12.
doi: http://dx.doi.org/10.1377/hlthaff.2014.1453 PMID: 26438747

912 Bull World Health Organ 2016,94:903-912| doi: http://dx.doi.org/10.2471/BLT.16.173138


http://www.un.org/millenniumgoals/
http://dx.doi.org/10.1016/S0140-6736(15)00519-X
http://dx.doi.org/10.1016/S0140-6736(15)00519-X
http://www.ncbi.nlm.nih.gov/pubmed/26477328
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
http://dx.doi.org/10.1371/journal.pmed.1001423
http://dx.doi.org/10.1371/journal.pmed.1001423
http://www.ncbi.nlm.nih.gov/pubmed/23667340
http://www.countdown2015mnch.org/documents/2015Report/Countdown_to_2015_final_report.pdf
http://www.countdown2015mnch.org/documents/2015Report/Countdown_to_2015_final_report.pdf
http://dx.doi.org/10.1016/S0140-6736(15)00517-6
http://dx.doi.org/10.1016/S0140-6736(15)00517-6
http://www.ncbi.nlm.nih.gov/pubmed/26530604
http://dx.doi.org/10.1016/S0140-6736(08)60560-7
http://dx.doi.org/10.1016/S0140-6736(08)60560-7
http://www.ncbi.nlm.nih.gov/pubmed/18406860
http://dx.doi.org/10.1371/journal.pmed.1001390
http://dx.doi.org/10.1371/journal.pmed.1001390
http://www.ncbi.nlm.nih.gov/pubmed/23667332
http://dx.doi.org/10.1016/S0140-6736(05)67599-X
http://dx.doi.org/10.1016/S0140-6736(05)67599-X
http://www.ncbi.nlm.nih.gov/pubmed/16243091
http://www.equidade.org
http://dx.doi.org/10.3402/gha.v8.29735
http://www.ncbi.nlm.nih.gov/pubmed/26562141
http://www.who.int/childgrowth/en/
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://dhsprogram.com/topics/wealth-index/Wealth-Index-Construction.cfm
http://dhsprogram.com/topics/wealth-index/Wealth-Index-Construction.cfm
http://dx.doi.org/10.1136/jech.2004.023036
http://dx.doi.org/10.1136/jech.2004.023036
http://www.ncbi.nlm.nih.gov/pubmed/15483304
https://www.devex.com/news/equity-a-platform-for-achieving-the-sdgs-and-promoting-human-rights-87478
https://www.devex.com/news/equity-a-platform-for-achieving-the-sdgs-and-promoting-human-rights-87478
http://dx.doi.org/10.1186/s12939-016-0307-y
http://dx.doi.org/10.1186/s12939-016-0307-y
http://www.ncbi.nlm.nih.gov/pubmed/26822991
http://dx.doi.org/10.1371/journal.pone.0142066
http://dx.doi.org/10.1371/journal.pone.0142066
http://www.ncbi.nlm.nih.gov/pubmed/26536351
http://dx.doi.org/10.1186/1476-072X-11-6
http://www.ncbi.nlm.nih.gov/pubmed/22336441
http://dx.doi.org/10.1371/journal.pmed.1001728
http://www.ncbi.nlm.nih.gov/pubmed/25243586
http://documents.worldbank.org/curated/en/917441468180851481/pdf/WPS7470.pdf
http://documents.worldbank.org/curated/en/917441468180851481/pdf/WPS7470.pdf
http://dx.doi.org/10.1377/hlthaff.2014.1453
http://www.ncbi.nlm.nih.gov/pubmed/26438747

	Table 1
	Table 2
	Figure 1
	Figure 2
	Table 3

