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Key Messages

n Measuring the contact coverage of maternal,
newborn, child, and adolescent health (MNCAH)
services overestimates the benefits of these
services because the quality of care provided
during a contact is not measured.

n Effective coverage measures the proportion of the
population that received a service with sufficient
quality to have a positive health outcome from the
service.

n MNCAH services and interventions involve a
series of complex interactions between patients
and the health system that are best measured
using health service coverage cascades that
follow an individual through their care journey to
identify where efficiency is lost.

n Current data limitations and gaps make
measuring effective coverage using health
service cascades challenging. Further investment
in data collections and measurement methods is
required so that the method can be used at both
the facility and population levels.

n We argue that using these cascades for global
monitoring for MNCAH is premature and make
recommendations for how to scale up use of health
service coverage cascades for global monitoring.

FROM SIMPLE HEALTH SERVICE
COVERAGE TO EFFECTIVE COVERAGE
WITH QUALITY

As countries take on the challenge of meeting the
Sustainable Development Goal targets for health

(SDG 3)1 by 2030, they are monitoring a range of indi-
cators, including those measuring coverage of essential
health services for women, newborns, children, and
adolescents. Existing coverage indicators measure service
contact coverage or intervention coverage,2 that is, the
proportion of the target population that either reaches
an appropriate health service or receives the required
intervention.

Within the context of this viewpoint, a health service
is referred to as a system or organized effort aimed at
providing health care to individuals or populations and
that encompasses a wide range of components, including
the infrastructure, personnel, resources, and processes
necessary to deliver care (e.g., inpatient or outpatient
services and emergency services).3 In contrast, a health
intervention is a specific action or set of actions, such as
a targeted approach to prevent, diagnose, or treat a par-
ticular health condition (e.g., administering a vaccine,
performing a cesarean delivery, or a health education
campaign), aimed at improving health outcomes.4 In other
words, a health intervention is a specific measure taken
within the broader context of a health service.

Service contact and intervention coverage indicators
do not fully capture an important component of quality
of care—the process of care, defined as what is actually
done during the provision of such health services or
intervention to help ensure the effectiveness, safety,
people-centeredness, efficiency, timeliness, and equi-
ty of such processes. In fact, the current service contact
coverage indicators only capture whether a woman or
child has contact with a health service but not how
these services are delivered and the degree to which they
align with recommended practice. Intervention coverage
indicators capture the proportion of the target population
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in need of the intervention that receives the inter-
vention but do not fully capture the quality of inter-
vention delivery. As a result, both intervention and
service contact coverage indicators may overesti-
mate the potential health benefits of an interven-
tion or service.5–8

This observation, coupled with a slowing down
in the reduction in annual rates of maternal, new-
born, child, and adolescent (MNCA) mortality from
preventable causes and a need to improve monitor-
ing of SDG 3,1 has led to calls to move beyond inter-
vention and service contact coveragemeasurements
and toward measuring the effective coverage (EC)
of a health service or intervention.1,6–9 EC aims to
measure the proportion of the population in need
of a health service or intervention that received a
positive health outcome from a service or interven-
tion.6–8 In this viewpoint, we discuss the challenges
of measuring EC of maternal, newborn, child, and
adolescent health (MNCAH) services and interven-
tions in practice and make recommendations for
how to improve EC measurement for MNCAH in
the future.

APPROACHES TO MEASURING
EFFECTIVE COVERAGE

One way to estimate EC is to use a set of carefully
selected measures drawn from a health service
cascade to calculate the expected health benefit
that will accrue to the target population. Building
on the work of Tanahashi and Amouzou et al., to
further define EC indicators for MNCAH, theWorld
Health Organization (WHO) and UNICEF convened
the Effective Coverage Think Tank Group to make
recommendations for standardizing the definition
of EC and to decide on appropriate measurement
approaches.5–7 The Think TankGroup recommended
that EC be described using health service coverage
cascades at the population level.6,7Health service cov-
erage cascades are a useful tool for evaluating health
system performance by mapping the target popu-
lation’s progress throughout their care journey and
identifying areas where efficiency is lost. Each inter-
vention is providedwith a definedmeasure (i.e., the
ratio between the number of people receiving the
essential intervention and the target population
for that service). A set of these measures represents
the interaction between the service and the target
population.

Potential Use of Effective CoverageMeasures
at the Country Level
For MNCAH, essential interventions include a com-
plex sequence of interactions between patients and

the health system, allowing for an assessment of
the health services along the MNCAH continuum
of care.6,10 To address the challenges of capturing
these interactions, the Think Tank Group adapted
Amouzou et al.’s health service cascade, which
summarizes a 7-step process moving from the
target population (Step 1) through to the outcome-
adjusted coverage (those having the expected posi-
tive outcome, Step 7) (Figure).6,7 The Think Tank
group noted that the full cascade (i.e., measuring
and reporting all relevant steps of the cascade for an
intervention) is essential for monitoring at sub-
national and facility levels, where it can be used
to identify bottlenecks in service delivery. The cas-
cades can serve an important function for quality
planning at the national level and for quality im-
provement at health facility or subnational levels,
alerting program managers to areas where perfor-
mance is suboptimal and aiding in the development
of appropriate quality improvements to address the
gaps. For example, a big drop between contact cov-
erage and input-adjusted coverage in 1 or several
health facilities may indicate that supplies and the
equipment needed to provide the service are lacking
in those settings. Action can be taken at the health
facility or subnational level to improve facility infra-
structure, with the intention of increasing the pro-
portion of the target population that receives the
service.

Ultimately, the Think Tank discussions facilitated
consensus on how to define EC measurements in
theory. However, due to themany feasibility chal-
lenges, data gaps, and limitations, there is yet to be
a consensus on measuring EC in practice. A recent
rapid systematic review on EC of lifesavingMNCH
interventions and services in low- and middle-
income countries found much heterogeneity in
definitions and approaches toward measurement
of EC when mapped against the EC cascade.11 There
was particularly little consistency in the use of tracer
items, composite, and summarymeasures for quality-
adjusted coverage in the studies examined.11

Using Effective Coverage Measures at
the Global Level
Although the EC cascade provides a theoretical
framework formeasuringEC for an individual service
or intervention, the measurement methods, includ-
ing the selection of data for each step of the cascade,
make using the cascade as a globalMNCAHmeasure-
ment tool challenging. We note that MNCAH EC
measurement on a global scale is still premature
and call for more research and validation across
country contexts to reach universal consensus.
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Weuse examples fromMNCAHservices and current
recommendations around quality of care (QOC) to
highlight the complexities related to measuring
EC for MNCAH, particularly for services that are
intended to havemultiple or poorly defined health
outcomes.

KEY CONSIDERATIONS RELATED TO
MATERNAL, NEWBORN, CHILD, AND
ADOLESCENT HEALTH

Need for Maternal, Newborn, Child, and
Adolescent Health Quality of Care Indicators
The Donabedian model proposes 3 categories of cri-
teria for assessing QOC: inputs/structure, processes,
and outcomes.12 TheWHO’s “Standards for improv-
ing thequality of care” forMNCAHadapt this frame-
work to provide guidance on how to deliver quality
health services for MNCAH in health facilities.12–15

WHOhas also used these standards as an organizing
framework for developing QOC indicators. For ex-
ample, in 2022, WHO published a set of 25 core
indicators recommended for routine and periodic

measurement of pediatric and young adolescent
QOC in health facilities.16 However, by virtue of
being core, these indicators were not developed to
measure EC. Rather, they were developed to give
high-level insights into the quality of services for chil-
dren and young adolescents across the health system
based on WHO QOC standards. Consequently, there
is a lack of a parsimonious set of indicators that can
reflect high-quality service delivery for individual
MNCAH interventions. Indeed, care must be taken
in selecting measurement proxies so as not to over-
emphasize the service delivery component at the
expense of the QOC component. Furthermore, the
choice of suchproxiesmaybedependent on country
setting, service type context, or availability of data.

Accounting for the Complexity of Maternal,
Newborn, Child and Adolescent Health
Services and Interventions
The theoretical EC cascade,when taken at face value,
assumes that a single intervention leads directly to a
single measurable health outcome in a sequential
fashion. In these instances, a measure of quality may

FIGURE. Cascade Describing the Seven Steps That the Target Population Moves Through From Service Contact
Coverage to Outcome Adjusted Coveragea

Source: Adapted from Marsh et al.
6

a Definitions for each stage of the cascade are provided at the top of each bar.
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be identified and successfully used in conjunction
with service need and contact estimates to mea-
sure outcome-adjusted coverage. There are many
examples of this type of use of health care cascades
for specific conditions, such as TB treatment and
measurement of EC for cataract surgery and re-
fractive error correction.17–20 The communities of
practice in these cases were able to align on mea-
surement of the steps for their chosen cascades
and on the outcome of interest. By contrast, many
MNCAH interventions are provided as part of a con-
tinuum of essential services, each of which must be
provided with quality for a positive health outcome.
Measuring the EC of the service as a whole is a fre-
quent request for MNCAH programs, a task made
more difficult due to the complexity of health ser-
vices, some of which do not have service quality
measures that are feasible to collect and associated
with positive health outcomes.

To illustrate the above challenge, take the exam-
ple of a pregnantwoman. Shewill needmultiple an-
tenatal care visits, with each visit covering several
aspects of the pregnancy, all of which contribute to
positive health outcomes for both the mother and
the baby. The WHO guidelines for antenatal care
currently include more than 20 different recom-
mendations related to a wide range of aspects of
care, including: nutritional interventions (e.g., micro-
nutrient supplementation and dietary counseling);
maternal interventions (e.g., screening for anemia,
diabetes, HIV, syphilis, asymptomatic bacteriuria,
and intimate partner violence, and preventive care,
such as vaccinations); and fetal assessment (e.g.,
fetal growthmeasurements andmorphology scans).21

The recommendations are also context-specific. For
example, additional interventions are recommended
for women living in malaria-endemic settings or in
settings with low dietary calcium intake. Expected
health outcomes from these interventions include
positive pregnancy outcomes, but those outcomes
are also heavily influenced by childbirth and post-
natal care, as well as other factors, such as diet and
environmental conditions. As a result, attributing
health outcomes solely to antenatal care is chal-
lenging. As a result, MNCAH cascades are often es-
timated only through quality-adjusted coverage,
which then serves as a proxy for EC.11

Challenges With Data Sources and Data
Quality
Once consensus is reached on what indicators to
include for EC measurement, the next step is the
challenge of capturing valid data for the target popu-
lation, service contact, intervention coverage, and

QOCmeasures. Comprehensive, high-quality data
are essential for measuring and analyzing EC cas-
cades and, in turn, determining the value and use-
fulness of EC measures. Lack of data availability
means full EC cascadeswith recommended indica-
tors may not be able to be constructed and mea-
sured. Poor data quality can result in under- or
overestimations of EC, potentially leading to mis-
directed future quality planning and improvement
activities. Improving the use of MNCAH indicators
for global monitoring requires a comprehensive
understanding of the global data landscape and
how country-level data come together to provide
global and national values for an indicator at a given
point in time.22 Regardless of whether EC endpoints
are measured directly through outcome-adjusted
coverage or indirectly through quality-adjusted cov-
erage, having valid data along the coverage cas-
cade is essential for the results to be interpretable
and useful for decision-making. In many cases, re-
lying on a single data source to measure EC will
not be adequate and, in somecases, not evenpossible.
Instead, a combination and linkage of household
survey data, health facility data, administrative data,
or health management information systems is likely
to be needed.23–27 However, current data gaps, espe-
cially in resource-limited settings, create considerable
barriers to data access and data linkage for EC mea-
surement. Data sources for quantifying the need for
and use of many services or interventions have been
identified and are in use by countries and the global
public health community for monitoring program-
matic success.28

Each source has strengths and limitations and
captures different kinds of information, some repre-
sentative of the national population, others specific
to health facilities (i.e., health facility assessments
or specific disease/condition registries). Population-
based surveys, such as the Demographic Health
Survey (DHS) or Multiple Indicator Cluster Survey,
provide information on indicators describing certain
target populations, health activities, and outcomes
(e.g., health care seeking for acute illness or vaccina-
tion coverage) at the population level and can be
combinedwithhealth facility assessments to provide
data for many MNCAH quality-adjusted coverage
estimates. However, the long lag time of household
survey and health facility assessment reporting
cycles means that available data reflect only past
efforts. In contrast, routine health information sys-
tems (RHISs), such as the DHIS2, provide country-
level data that are continuously available from
service and/or individual record systems for program
monitoring. By providing real-time data on the
performance of health programs, RHISs have the
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potential to provide immediate, actionable data,
currently missing from the above-mentioned sur-
veys and be a major data source for EC measure-
ment. However, RHISs are only representative of
the services provided at health facilities and the
individuals who can access these services, often
omitting the most vulnerable populations. They
also may not cover the entire health system with
notable gaps, including the private sector and, in
some cases, community providers, making the
data useful mainly for improving the quality of
the services reporting to the national public health
system.7,20 Like RHISs, health facility assessments
also do not cover community-based providers, who
can be an important source of MNCAH services in
some settings.

RHISs in resource-limited settings typically
capture service utilization, intervention delivery,
and outcomes but do not always capture service
quality, limiting their use for measuring quality-
adjusted coverage. A recent study measured EC of
facility-based childbirth in Gombe State, Nigeria,
and compared the capacity of 2 different data
sources tomeasure EC.29 Based on the EC cascade,
a list of indicators was selected to measure the first
4 steps of the cascade, with process quality-adjusted
coverage acting as the proxy for EC. Authors linked
population data from the Nigerian DHS with 2 dif-
ferent facility data sources: DHIS2 and primary
health facility survey (HFS) data generated as part
of a research project, as the HFS data were devel-
oped with QOC indicators as part of the research
outcomes. When combining Nigerian DHS and HFS
data, the authors were able to measure quality-
adjusted coverage. However, when combining data
from the Nigerian DHS with the DHIS2, measuring
quality-adjusted coverage was not possible, as the
data necessary for the selected indicators were not
available. Although quality-adjusted coverage could
potentially be tracked with data from the RHIS, this
study demonstrates how data sources (in this case,
DHS and DHIS2) that are typically available to
decision-makers lack the needed information, in
their current state, to measure EC.

Some of the challenges of using the health ser-
vice coverage cascades to measure ECmay be mit-
igated if the purpose of the cascade is identified up
front. For example, different data sources will be
used according to stakeholder needs and objectives.
If the purpose is to monitor the health system’s
overall performance, aggregate data frommultiple
facilities will be needed. By contrast, if the purpose
is to measure a identify bottlenecks to achieving
positive health outcomes at a health facility, then
health facility records could be used. This distinction

is crucial and can have policy implications for the
health system being measured.

RECOMMENDED ACTIONS TOWARD
GAINING GLOBAL CONSENSUS ON
EFFECTIVE COVERAGE
MEASUREMENT

ECmeasurement is gainingmomentum in the global
public health community. Apart from the growing
number of publications reporting on ECmethodology
and measurement in practice,30 several initiatives
have been established to move the EC agenda for-
ward. Since the late 2000s, the World Bank has
invested more than US$2.5 billion in performance-
based financing, presenting opportunities for
advancing EC measurement.31 Additionally, in
2022, WHO established the Life Stage Quality of
Care Metrics Technical Working Group (LSQM-
TWG) forMaternal, Newborn, Child, and Adolescent
Health and Ageing to support global and national
QOC measurement efforts through developing and
promoting harmonized methodologies, frameworks,
guidance, and tools for QOCmeasurement across life
stages,withECviewed as a priority objective.32 These
actions are needed to bring both clarity and a way
forward to operationalize EC measurement at the
country level. However, much work is still needed,
and to take the next step, the LSQM-TWG partici-
pants endorsed the need for a call to action and a
set of recommendations for improving data avail-
ability and quality and implementation research, as
well as raising awareness of MNCAH EC measure-
ment approaches and frameworks. The following
recommendations build off the work of previous
working groups and current evidence.11,32–34

Dedicate Resources at Global and National
Levels
Dedicate resources at global and national levels to
improve data availability and quality for measuring
quality-adjusted coverage of MNCAH services by:

� Investing in novel ways to collect intervention
coverage and service quality data for facility-
based andnon-facility-based interventions, parti-
cularly in low- andmiddle-income countries

� Supporting facilities to collect measures of QOC,
including patient experience, as part of routine
care

� Dedicating resources toward technology and
innovation to link data sources to support EC
measurement analysis at the country level
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Prioritize Research Actions
Prioritize research actions to establish robust, com-
parable MNCAH ECmeasures by:

� Building consensus aroundmeasures of service
readiness and quality across the MNCAH com-
munity of practice35,36

� Addressing how to link data sources better, in
particular, linking RHISs with population-based
data sources30

� Investing in research to address the challenges
of operationalizing the EC cascade across different
settings

� Investing in feasibility studies on valid tracer
indicators of service readiness and quality to
incorporate into all potential data sources, in-
cluding RHISs

Increase Awareness of Effective Coverage
Frameworks
Increase awareness of MNCAH EC frameworks
and sharing measurement approaches broadly by:

� Increasing dissemination of EC frameworks and
QOC indicators over a range of platforms across
intersectoral disciplines at global and national
levels6,7,13–15

� Establishing an international community of prac-
tice to encourage the sharing of research findings
and real-world EC measurement practices and
facilitate robust debate about methodology and
application

CONCLUSIONS
Although standard MNCAH EC measures may be
premature at the global level, increasing uptake and
application of the EC cascade frameworks and mea-
sures within country service delivery planning and
quality improvement activities will add real value to
the growing body of knowledge and evidence toward
harmonization of EC measurement practices and, in
turn, perhaps lead to harmonized global level EC
measurement in the future. Standardized EC mea-
surement is a cornerstone for universal health cov-
erage with quality services and is, ultimately, what
we need in the SDG era to “leave no one behind.”
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