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Background Effective coverage measures aim to estimate the
proportion of a population in need of a service that received
a positive health outcome. In 2020, the Effective Coverage
Think Tank Group recommended using a ‘coverage cascade’
for maternal, newborn, child and adolescent health and nutrition (MNCAHN), which organises components of effective
coverage in a stepwise fashion, with each step accounting
for different aspects of quality of care (QoC), applied at the
population level. The cascade outlines six steps that increase
the likelihood that the population in need experience the intended health benefit: 1) the population in need (target population) who contact a health service; 2) that has the inputs
available to deliver the service; 3) who receive the health service; 4) according to quality standards; 5) and adhere to prescribed medication(s) or health workers instructions; and 6)
experience the expected health outcome. We examined how
effective coverage of life-saving interventions from childbirth
to children aged nine has been defined and assessed which
steps of the cascade are captured by existing measures.
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Methods We undertook a rapid systematic review. Seven scientific literature databases were searched covering the period
from May 1, 2017 to July, 8 2021. Reference lists from reviews published in 2018 and 2019 were examined to identify studies published prior to May 2017. Eligible studies reported population-level contact coverage measures adjusted
for at least one dimension of QoC.
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Results Based on these two search approaches this review includes literature published from 2010 to 2021. From 16 662
records reviewed, 33 studies were included, reporting 64 effective coverage measures. The most frequently examined
measures were for childbirth and immediate newborn care
(n = 24). No studies examined measures among children aged
five to nine years. Definitions of effective coverage varied
across studies. Key sources of variability included (i) whether a single effective coverage measure was reported for a package of interventions or separate measures were calculated for
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each intervention; (ii) the number and type of coverage cascade steps applied to adjust for QoC; and (iii)
the individual items included in the effective coverage definition and the methods used to generate a composite quality measure.
Conclusion In the MNCAHN literature there is substantial heterogeneity in both definitions and construction of effective coverage, limiting the comparability of measures over time and place. Current measurement
approaches are not closely aligned with the proposed cascade. For widespread adoption, there is a need for
greater standardisation of indicator definitions and transparency in reporting, so governments can use these
measures to improve investments in MNACHN and implement life-saving health policies and programs.

Maternal, newborn, child and adolescent health and nutrition (MNCAHN) is a key priority for the global
health and development agenda [1]. Maternal, newborn and child deaths are mostly preventable as the interventions that prevent or treat the major causes of ill health are known. However, deaths in these populations
remain unacceptably high and disproportionately occur in low- and middle-income countries (LMICs) [2].
Improving both accessibility to and the quality of effective interventions is key to improving health outcomes
for women and children [3].
Efforts to improve MNCAHN globally have been supported by the tracking of global and national health goals,
including the Sustainable Development Goals, that typically measure contact coverage, defined as the proportion of a population in need of a service or intervention that received the service [1,4-6]. There is evidence
that contact coverage indicators overestimate the health benefits of an intervention or service as they do not
adequately capture the quality of care (QoC) delivered [7-10]. Effective coverage measures that move beyond
contact coverage by also accounting for QoC, are now recommended as best practice [3,11,12]. Effective coverage indicators estimate the proportion of a population in need of a service that received the service with sufficient quality to achieve a positive health outcome. In this way they aim to better estimate the true benefit of
an intervention or service [3,7,12-14].
Measurement of QoC is challenging as multiple dimensions need to be examined. QoC can be measured in
terms of inputs (eg, adequacy of facilities, equipment and resources, trained and adequate number of health
care professionals), processes (eg, appropriate use of effective clinical and non-clinical interventions) and outcomes (eg, avoidable mortality and morbidity, improved health and well-being) [15]. Increasingly, there is
also a focus on a patient-centred approach, which considers experience of care and the right to be treated with
respect [3,16,17]. Studies have used various indicators to measure QoC and several definitions for effective
coverage have been proposed [7,11,12,14,18-21].
In 2019, the World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) convened a group of experts – the Effective Coverage Think Tank Group – to establish standardised definitions
and measurement approaches of effective coverage for MNCAHN. This expert group considered findings from
two previous reviews of effective coverage measures and applications [7,13] and recommended the adoption
of a ‘health-service coverage cascade’, presented in Figure 1 [22]. This cascade outlines six steps, presented
sequentially for analytical purposes, with each step accounting for different dimensions of QoC: 1) the population in need (target population) who contact a health service; 2) that has the inputs available to deliver the
service; 3) who receive the health service; 4) according to quality standards (referred to in this paper as ‘process quality’); 5) and adhere to prescribed medication(s) or health workers instructions; and 6) experience the
expected health outcome.
Effective coverage is, ideally, estimated as the final step of the cascade and incorporates all previous steps into
one summary measure. However, the feasibility of measuring outcome-adjusted coverage depends upon the
type of intervention and is most suitable where the health impact can be directly linked to an intervention (eg,
treatment of children with severe malnutrition with specially formulated foods). Conversely, some services,
such as childbirth care, integrate multiple interventions into a single health contact making outcome-adjusted coverage challenging to estimate directly. Here process quality-adjusted coverage may be a more suitable
proxy measurement of effective coverage.
Discussions regarding the use of this coverage cascade for tracking MNCAHN services have been largely conceptual. Challenges remain in operationalising the cascade (including defining the content and data source of each
cascade step), providing guidance for linking data from multiple sources to calculate each step, and ensuring
that the cascade is responsive to the needs of different types of decision makers, including programme managers
and policy makers [22]. If effective coverage measures are to have wide-scale uptake, then there is a need for
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Figure 1. Health service coverage cascade for measuring effective coverage. Adapted from Marsh et al. 2020 [22].

more guidance on how they can be constructed and used to identify health service strengths and weaknesses.
We report results from a rapid systematic review and evidence synthesis examining how effective coverage
measures of life-saving interventions from childbirth to children up to nine years of age have been defined in
the literature. This review specifically sought to map the individual items and data sources used to construct
effective coverage measures against the steps of the coverage cascade, to identify which steps of the cascade
contact coverage have been adjusted for, and to reflect on the implications for the widespread adoption of the
proposed cascade.

METHODS
We applied a rapid review approach, following standardised methods and reported in accordance with PRISMA guidelines [23-26].

Information sources and search strategy
The two earlier reviews of effective coverage that informed the development of the coverage cascade provided
the basis of our search strategy [7,13]. These two reviews examined the types of interventions assessed using
effective coverage and the size of the gap between contact coverage and quality-adjusted coverage measures.
Our review examines the content of those measures in detail. We searched the reference lists of the two earlier reviews to identify potentially relevant studies. To identify articles published since the two earlier reviews,
seven databases were searched: Embase (using OVID); MEDLINE (using OVID); ProQuest, ScienceDirect, Scopus, SpringerLink, and Web of Science covering the period from May 1, 2017 to July 8, 2021. We devised the
search syntax by updating the search strategy from the two earlier reviews related to two concepts: 1) effective
coverage; AND 2) the target population and/or intervention. Searches were restricted to studies in countries
categorised as LMICs by the World Bank at the time of the search and all search terms used were in English
[27]. The complete list of search terms used for the EMBASE and MEDLINE searches are presented in Table
S1 in in the Online Supplementary Document.
Additional studies were identified through citation searches, conducted using the ‘cited by’ function in Google
Scholar to identify subsequent studies that had cited the reviews. To ensure no key publications were missing
members of the Child Health Accountability Tracking Technical Advisory Group (CHAT) [28] and study authors, including representatives from the Mother and Newborn Information for Tracking Outcomes and Results Technical Advisory Group (MoNITOR) [29], were consulted.
www.jogh.org • doi: 10.7189/jogh.12.04001
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Studies conducted in any LMIC that measure a population-level adjusted contact coverage estimate of life-saving interventions from childbirth to children up to nine years of age were eligible for inclusion. The age range
was selected to capture interventions of interest to CHAT, which is tasked with standardising global monitoring indicators measuring the health of children aged 1 month to 9 years. Due to interest among the study
authors’ and the links between maternal, newborn and child health, this age range was expanded to include
interventions around childbirth and the immediate newborn period. Eligible studies needed to combine at
least three components of effective coverage: population in need, service use and at least one other dimension
from the coverage cascade. No restrictions were placed on the definition of QoC applied by the author or the
data source(s) used as long as population-level measures were derived. The inclusion and exclusion criteria
are summarised in Table 1.
Table 1. Inclusion and exclusion criteria
Inclusion

Population/
setting

Interventions

Outcome
measures

Comparisons
Study design
Language

Exclusion

• Studies conducted in any low- or middle-income setting.
• S tudies conducted in high income settings.
• Studies that defined the target population in need of a health service or inter- • S tudies that did not define and quantify the target
vention.
population in need.
• Studies conducted among women during childbirth, newborns and children
up to 9 y of age.
• Studies conducted in health facilities, communities or home.
Studies that examined essential life-saving interventions provided during childbirth
through childhood up to 9 years of age [30]:
• Childbirth and postnatal care eg, social support, prevention of postpartum
haemorrhage, induction of labour, management of postpartum haemorrhage,
HIV therapy.
• Immediate essential newborn care eg, thermal protection, immediate drying and
additional stimulation, neonatal resuscitation, clean cord care.
• Small and sick babies eg, kangaroo mother care, extra support for feeding small
and preterm baby, prophylactic and therapeutic use of surfactant, management
of jaundice.
• Infancy and childhood eg, exclusive breastfeeding for first 6 mo, complementary
feeding, prevention and management of malaria, care for HIV, management of
acute malnutrition, management of pneumonia, management of diarrhoea,
management of meningitis, routine immunization, Vitamin A supplementation
from 6 mo.
• Studies that do not provide sufficient detail on the items
• Any study that presented the methods used to measure a population-level
used to construct the effective coverage measure in the
adjusted contact coverage measure.
paper, appendices, or other supporting information.
• Studies that do not measure all three components of
• Studies needed to define the following three components:
effective coverage (need, use, quality of care).
Need: population in need of the intervention or service.
Use: population that comes into contact with a service or received a specific
intervention; AND.
Quality of care: at least one dimension of QoC as defined by the study authors,
can include inputs or process measures of quality as well as health outcomes.
n/a
• Studies using any study design or data source to estimate effective coverage.
• Commentaries and editorials
• Abstracts and conference presentations, if enough data presented to determine
• Reviews
how effective coverage measure constructed.
• Technical reports
• Studies published in English
• Studies not published in English

Selection process
Retrieved title and abstract records were loaded into the reference manager programme Endnote X7 and duplicate references were removed [31]. Two reviewers (JE and PG) double screened 15% of the records to ensure
consistency in selection between the reviewers (Cronbach’s alpha = 0.86). The two reviewers independently
screened the remaining titles and abstracts (either JE or PG).
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Full-texts of potentially relevant studies identified from the title and abstract screening were obtained and
screened by both reviewers (JE and PG), with any uncertainties discussed between the two reviewers. Where
we were unable to access the full-text, the study authors were contacted via email. The reason for excluding
studies based on full-text review was recorded.

Study information was extracted into a standardised table to capture data on how effective coverage measures
were constructed and defined, which individual items were included, the methods for construction of any
composite scores and the data sources used.
Box 1. Definitions of the seven steps of the coverage cascade used to synthesis evidence across included studies.
Target population: individuals in need of a health service or intervention based on belonging to either a specific group eg, pregnant women or the presence of a specific disease/condition eg, child with fever.
Service contact: individuals who sought or received needed care.
Inputs: health service readiness to provide care, includes facility infrastructure, availability and competence of staff, availability of supplies
and commodities.
Intervention: receipt of clinical and non-clinical interventions administered to provide a direct health benefit.
Process (quality): receipt of interventions and behaviours that enhance interactions, including effective communication, respectful care
and emotional support.
User-adherence: service user adheres to prescribed medications or provider instructions.
Outcome: health outcome.

Given the review’s focus, data on the study results was
not extracted and a formal quality assessment or risk of
bias assessment was not undertaken. Information from
included studies was extracted by one reviewer and
checked by a second reviewer (JE or PG).

Synthesis
Studies were grouped by population group (women, newborns, children under five and children aged
five to nine) and intervention or health service type.
For each group of studies, we extracted the individual
items used to construct the effective coverage measure
and mapped these against the seven steps of the coverage cascade presented in Figure 1. To ensure consistency in our approach to this mapping, we classified
items based on definitions outlined in Box 1. Evidence
is summarised in a narrative synthesis with data presented in tables.

RESULTS
Database searches identified 16 630 records (Figure 2). After removal of duplicates, we screened 11 791 records of which 151 were considered for full-text review. In addition, 32 papers were identified through other
methods for full-text review. Of those papers assessed in the full-text review 33 studies were identified as eligible for inclusion. Table S2 in the Online Supplementary Document lists reference details of excluded studies
and reasons for exclusion based on the full-text review.
Table 2. Number of studies that constructed an effective coverage measure for
each health service or intervention by population group
Women and newborns

Children under 5

Children
aged 5 to 9

Facility based childbirth and/or
Sick child care, n = 10
immediate newborn care, n = 17
Postnatal care for women and/or
Complementary feeding, n = 5
No studies
newborn, n = 8
identified
Care of sick newborns, n = 1
Growth monitoring, n = 1
Insecticide treated bednets (ITN), n = 1
Exclusive breastfeeding, n = 1
Vaccines, n = 4

Summary of included studies
A complete description of included studies is presented in Table S3 in the Online Supplementary Document. Table 2 presents an overview of
the number of studies reporting effective coverage
measures by the type of service or intervention and
population group. The most frequently examined
interventions were facility-based childbirth and immediate newborn care, followed by sick child care.
The majority of studies were conducted among
women and newborns; we identified no studies that
included children aged five to nine years.

The majority of studies were conducted in a single country (27 out of 33) (Figure 3), six studies were conducted across multiple countries, four of which included countries across different regions of the world
[32-37]. Studies were most frequently conducted in countries in sub-Saharan Africa (27 out of 33); Kenya
and Tanzania were the most frequently studied countries (6 out of 33), while 17 countries were included in only one study. The majority of studies used primary data collected at a sub-national level (Figure
4). For the 12 studies conducted at the national level, one conducted in Mexico used the nationally representative Mexican National Health and Nutrition Survey (ENSANUT) and routine health information
www.jogh.org • doi: 10.7189/jogh.12.04001
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Databases (n = 16,630)

Records removed before screening:
Duplicate records removed (n = 4,839)

Records screened
(n = 11,791)

Records excluded
(n = 11,640)

Reports sought for retrieval
(n = 152)

Reports not retrieved
(n = 1)

Records identified from:
Citation searching (n = 1)

Studies sought for retrieval
(n = 1)

Reports excluded: 149
Abstract only; insufficient data (n=4)
Duplicate (n = 2)
Intervention type (n = 8)
Population not eligible (n = 6)
No adjustment for quality of care (n = 27)
Not a population level measure (n = 62)
Not published in English (n = 1)
Relevance (n = 21)
Results presented in another article (n = 4)
Setting (n = 1)
Study type (n = 13)

Reports assessed for eligibility
(n = 181)

Included

Studies eligible for extraction
(n = 32)

Studies assessed for eligibility
(n = 1)

Total studies included in review
(n = 33)

Figure 2. PRISMA diagram.
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Figure 3. Number of studies conducted by country and region. n indicates the total number of studies that included countries from the region. Six studies included multiple countries in the analysis; four included countries across multiple regions [32-35] and two included
countries from a single region [36,37].

from the Mexican Institute of Social Security (IMSS) [43]. The rest used nationally representative household surveys (Demographic and Health Surveys [DHS] and/or Multiple Indicator Cluster Survey [MICS])
and health facility assessments (Service Provision Assessment [SPA] and/or Service Availability and Readiness Assessment [SARA]). Fourteen studies used a single source of data (DHS or primary household sur-
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HF

primary HF &
medical records‡

sub-national
(n=21)

Figure 4. Number of studies by data source used to construct effective coverage measure and level of data collection. Primary HH survey
and primary HF indicate primary data collection undertaken by the study authors. Two studies conducted observations of care as part of
the HF survey [38,39] and four studies included observations collected as part of SPA [33,40-42]. *One study examining childbirth, immediate newborn care and sick child care, used the Mexican National Health and Nutrition Survey (ENSANUT) and routine data: the Mexican Institute of Social Security (IMSS) performance indicators from health management information systems [43]. †Surveillance data refers
to demographic surveillance data collected as part of the Newhints trial [44]. ‡One study of sick newborns did not include a household
survey, instead authors estimated the population in need by applying the rate of live births requiring inpatient services to the total number
of live births extrapolated from the DHS [45]. DHS – Demographic Health Survey, HF – health facility survey, HH – household survey,
IMSS – Mexican Institute of Social Security performance indicators from health management information systems, MICS – Multiple Indicator Cluster Surveys, SARA – Service Availability and Readiness Assessment, SPA – Service Provision Assessment.

veys) and one study of sick newborns estimated the population in need by applying the rate of newborns
needing inpatient care to an estimate of the number of live births in the study area [45]. The remaining 18
studies linked two or more sources of data, most frequently household and health facility data. Six studies
also included direct observations of clinical care either from SPA [33,40-42] or as part of a primary health
facility assessment [38,39].
Box 2. Operationalising the coverage cascade.
The dimensions of QoC examined and the terminology used to describe the dimensions of QoC varied
between studies (see Table S3 in the Online Supplementary Document) and did not typically align
with the steps of the proposed coverage cascade.
The input step was the most straightforward to operationalise, although different overarching terms
were used across studies including: input indicators
[38], facility/service readiness [32,35,37,38,48,49]
and structural quality/indicators [38,39,41,45,55].
No studies distinguished between intervention- and
process-quality indicators as proposed in the coverage cascade. Instead items related to these two
steps were typically captured under a single quality
domain. Studies used a range of terms to describe
this aspect of QoC including provision of care [46],
competent care [51,54], systems competence [54],
technical quality [33], process quality/indicators
[34,38,39,45], receipt of interventions [36,40,47],
signal functions [44] and clinical care processes
[42]. In mapping studies against the cascade we
classified the individual items measured under the
intervention or process-quality step based on definitions presented in Box 1.

www.jogh.org • doi: 10.7189/jogh.12.04001

Definition and construction of effective coverage
measures
Overall 64 measures that met the eligibility criteria were reported across
the 33 studies; 36 measures of interventions among women and newborns
(Table 3), 29 measures among children under five (Table 4), and 0 measures for children ages five to nine. Seventeen studies explicitly defined
the measures as effective coverage, three studies referred to measures as
effective coverage but reported them according to the adjustments made:
input-adjusted coverage [50,55] and structure-adjusted coverage and process-adjusted coverage [39]. The remaining studies did not use the term
effective coverage, instead measures were defined as: adequate contact
with high quality care [52], content coverage [36], coverage of obstetric
services [32], facility readiness [48], high quality contacts [34], missed opportunities [37], population access to quality care [42], quality coverage
[64], quality-adjusted contact [51], quality-adjusted coverage [40] and
treatment pathway [56,57].
Table 3 and Table 4 present a summary of the items and data sources used
to construct each measure, mapped against the steps of the coverage cascade. Within each table, measures are grouped by intervention or health
service. The comprehensive mapping, including full details of the items, is
presented in Tables S4 to S12 in the Online Supplementary Document.
The terminology used by study authors often did not align with the terminology used in the coverage cascade, examples of how we operationalised
the cascade given these inconsistencies are presented in Box 2. Findings
7
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8

Labour & delivery
Delivery care

Effective coverage

Structure-adjusted coverage

Population access to quality
infrastructure

Effective coverage

Effective coverage

Structure-adjusted coverage

Input-adjusted coverage

Population access to quality care

Munos et al. 2018 [39]

Sharma et al. 2017 [42]

Willey et al. 2018 [49]

Nguhiu et al. 2017 [41]

Munos et al. 2018 [39]

Nguyen et al. 2021 [50]

Sharma et al. 2017 [42]

Peripartum care

Quality-adjusted coverage

Adequate contacts with high
quality care

High quality contact

Joseph et al. 2020 [40]

Okawa et al. 2019b [52]

Marchant et al. 2015 [34]

Leslie et al. 2019 [43]

Effective coverage

Shibanuma et al. 2018 [53] Continuum of Care achievement

Post-delivery care

Quality-adjusted contact

Okawa et al. 2019a [51]

ENSANUT*
ENSANUT*

Immediate newborn care

HH*

HH*

HH*

MICS*

HH*

MICS*

DHS*

DHS*

MICS*

DHS*

HH*

DHS*

MICS*

DHS*

DHS*

DHS/MICS*

DHS/MICS*

MICS*

Delivery care

Facility delivery

Prevention of haemorrhage

Peripartum care

Process-adjusted coverage

Munos et al. 2018 [39]

Immediate newborn care

Delivery care

Birth care

Immediate newborn care

Skilled delivery & perinatal care

Basic emergency obstetric care

Facility delivery

Facility readiness

Wang et al. 2019 [35]

Facility delivery

Obstetric service

Coverage of obstetric services:
readiness

Kemp et al. 2018 [48]

Kanyangarara et al. 2018
[32]

Munos et al. 2018 [39]

Labour & delivery

Effective coverage

Process-adjusted coverage

Use of partograph to monitor
labour

Effective coverage
HH*

HH*

Active management of third stage
of labour

Effective coverage

Larson et al. 2017 [46]

Baker et al. 2015 [47]

HH*

Obstetric care

Effective coverage

Surveillance*

Target
population

Nesbitt et al. 2013 [44]

Intrapartum & immediate
newborn care

Childbirth &/or immediate newborn care (Table S4 in the Online Supplementary Document)

Reference

HMIS*

HMIS*

HH*

HH*

HH*

MICS*

HH*

MICS*

DHS*

DHS*

MICS*

DHS*

HH*

DHS*

MICS*

DHS*

DHS*

DHS/MICS*

DHS/MICS,
n = 1*

MICS*

HH*

HH*

HH*

Surveillance*

Service
contact
coverage

†

†

†

†

†

†

†

†

†

SPA, n = 5*

HF, n = 9*

SPA, n = 9*

HF, n = 18*

SPA, n = 20*

HF, n = 33*

SPA, n = 53*

SARA, n = 70*

SPA/SARA,
n = 9*

SPA/SARA,
n = 23*

HF, n = 9*

HF, n = 1*

HF, n = 2*

HF, n = 37*

HF, n = 20*

Inputadjusted
coverage

†

†

†

†

†

†

HF (HCW),
n = 2*
HH, n = 2*

†

SPA, n = 1*
HH, n = 3*

SPA, n = 2*

HH, n = 1*

HF (HCW),
n = 2*

HF (HCW),
n = 17*
HH, n = 6*

SPA, n = 6*

†

†

†

†

†

†

†

†

†

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

HF (HCW),
n = 10*
†

‡

‡

‡

‡

Useradherence
adjusted
coverage

HF (HCW),
n = 1*

SPA, n = 12*

†

†

†

†

†

†

†

†

†

†

†

†

†

HF records,
n = 2*

HF records,
n = 4*
HF (HCW),
n = 1*

HF (HCW),
n = 3*

Process
qualityadjusted
coverage

HF (HCW),
n = 24*

Intervention
coverage

HMIS, n = 1*

HMIS, n = 1*

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

Outcomeadjusted
coverage

Table 3. Mapping effective coverage measures for women and newborns against the steps of the coverage cascade: by health service or intervention type and the data source and the number of items
to measure each step
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Author reported measure

Health service or
intervention
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Effective coverage

Inpatient neonatal care

Effective coverage

Exclusive Breastfeeding

9

PPC for women before discharge

DHS*

DHS*

HH*

HH*

HH*

HH*

DHS*

HH*

HH*

HH*

HH*

DHS*

Medical
records*

Service
contact
coverage

†

†

†

†

†

†

†

†

HF, n = 24*

HF, n = 1*

†

HF, n = 127*

Inputadjusted
coverage

†

HH, n = 1*

†

O, n = 3*

HH, n = 1*

DHS, n = 3*

HH, n = 4*

HH, n = 6*

†

†

†

Medical
records, n = 3*

Intervention
coverage

DHS, n = 2*

HH, n = 2*

HH, n = 3*

O, n = 8*

HH, n = 2*

DHS, n = 2*

HH, n = 10*

HH, n = 11*

†

HH, n = 1*

†

Medical
records,
n = 28*

Process
qualityadjusted
coverage

‡

‡

‡

‡

‡

DHS, n = 2*

‡

‡

‡

‡

DHS, n = 1*

†

Useradherence
adjusted
coverage

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

‡

†

Outcomeadjusted
coverage
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DHS – Demographic Health Survey, ENSANUT – Mexican National Health and Nutrition Survey, HCW – health care worker interview (conducted as part of a health facility assessment), HF – health facility assessment,
HH – household survey, HMIS – Health Management Information System, MICS – Multiple Indicator Cluster Surveys, n – number of items used to measure indicator, O – observations, PPC – post-partum care, PNC –
post-natal care, SPA – Service Provision Assessment
*Indicates items measured that map to steps of Marsh et al.’s coverage cascade.
†Indicates no items measured.
‡Indicates steps of the cascade that Marsh et al. consider are not amenable to measurement for a particular service.
§Murphy et al. estimated the target population by extrapolating rate of newborns requiring inpatient services to the total number of live births in the study population [45].

Effective coverage

High quality contact

Marchant et al. 2015 [34]

Hategeka et al. 2020 [54]

HH*

PPC for women within 48hrs
of birth

HH*

HH*

PNC for women and baby within
2 d of birth

Process-adjusted coverage

Munos et al. 2018 [39]

PNC for newborn within 48 h
of birth

HH*

PNC for women and child within
48hrs, 2 & 6 wks post-delivery

Carvajal Aguirre et al 2017
[36]

HH*

Shibanuma et al. 2018 [53] Continuum of Care achievement

Content coverage

Okawa et al. 2019b [52]

HH*

DHS*

PNC for women and newborn

Adequate contacts with high
quality care
PNC for women and baby

PNC for women and newborn

Quality-adjusted contact

Okawa et al. 2019a [51]

HH*

Structure-adjusted coverage

Munos et al. 2018 [39]

Post-discharge PNC for women
and baby within 2 d of birth

Effective coverage

Baker et al. 2015 [47]

HH*

DHS*

Estimate*§

Target
population

PPC for women within 48hrs of
delivery

Postnatal care (Table S7 in the Online Supplementary Document)

Nguhiu et al. 2017 [41]

Exclusive breastfeeding (Table S6 in the Online Supplementary Document)

Murphy et al. 2018 [45]

Care of sick newborns (Table S5 in the Online Supplementary Document)

Reference

Table 3. continued

Coverage measures and cascades for childbirth, newborn and child health in low- and middle-income countries

Author reported measure

Health service or intervention

Target
population
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HF, n = 16
SPA, n = 2
HF, n = 25
HF, n = 20
SPA, n = 9
†
†
†
†
†
†
†
†
†
†
†
†
†
†
SPA, n = 6*
†
SPA, n = 2*
HF, n = 1*
HF, n = 1*
HF, n = 1*
†
†
†

HH*

MICS*
HH*
DHS*
DHS/MICS*
HH*
HH*
DHS*
DHS*
DHS*
MICS*
HMIS*
HMIS*
HH*
HH*
HH*
HH*
HH*
DHS*
DHS*
DHS*
VC or HH*
VC or HH*
VC or HH*
DHS*
VC*
VC or HH*

Inputadjusted
coverage

DHS*

Service
contact
coverage

†
DHS, n = 2*
VC, n = 1*
†

†

†

†

DHS, n = 1*

†

HH, n = 1*
HH, n = 1*
HH, n = 1*
HH, n = 1*
HH, n = 1*

†
SPA, n = 2*
HH, n = 2*
HH, n = 2*
DHS, n = 1*
DHS, n = 1*
DHS, n = 1*
†
†
†

†

†

†

†

Intervention
coverage

VC or HH, n = 1*
DHS, n = 1*
VC, n = 1*
VC or HH, n = 1*

VC or HH, n = 1*

VC or HH, n = 1*

SPA, n = 5*

†

†

†
†
†
†
†

†
SPA, n = 20*
HH, n = 1*
HH, n = 1*
†
†
†
O, n = 6*
†
†

†

†

SPA, n = 5*

O, n = 8*

Process
qualityadjusted
coverage

‡
‡
‡
‡

‡

‡

‡

‡

†

HH, n = 1*
HH, n = 2*
HH, n = 2*
HH, n = 2*
HH, n = 2*

‡
‡
‡
‡
‡
‡
‡
‡
‡
‡

‡

‡

‡

‡

Useradherence
adjusted
coverage

‡
‡
‡
‡

‡

‡

‡

‡

†

‡
‡
‡
‡
‡

‡
‡
‡
‡
‡
‡
‡
‡
HMIS, n = 1*
HMIS, n = 1*

‡

‡

‡

‡

Outcomeadjusted
coverage

DTP – diphtheria, pertussis, and tetanus, DHS – Demographic Health Survey, ENSANUT – Mexican National Health and Nutrition Survey, HCW – health care worker interview (conducted as part of a health facility assessment), HF – health facility assessment, HH – household survey, HMIS – Health Management Information System, ITN – insecticide treated bednet, MICS – Multiple Indicator Cluster Surveys, MMR – measles, mumps and
rubella, n – number of items used to measure indicator, O – observations, ORS – oral rehydration solution, SPA – Service Provision Assessment, VC – vaccination card
*Indicates items measured that map to steps of Marsh et al.’s coverage cascade, †Indicates no items measured, ‡Indicates steps of the cascade that Marsh et al. consider are not amenable to measurement for a particular service.

Sick child care (Table S8 in the Online Supplementary Document)
Koulidiati et al. 2018 [38] Effective coverage
Treatment of illness
HH*
Quality primary care for children: treatment
Nguhiu et al. 2017 [41]
Effective coverage
DHS*
of ARI and/or fever
Munos et al. 2018 [39]
Structure-adjusted coverage
Care seeking fever, cough, or diarrhoea
MICS*
Treatment of diarrhoea, fever, ARI or a
Carter et al. 2018 [55]
Input based effective coverage
HH*
combination
Nguyen et al. 2021 [50]
Input-adjusted coverage
Treatment of diarrhoea or ARI
DHS*
Leslie et al. 2017 [33]
Effective coverage
Treatment for diarrhoea, fever or ARI
DHS/MICS*
Smith et al. 2010 [56]
Treatment pathway
Treatment for malaria
HH*
Millar et al. 2014 [57]
Treatment pathway
Treatment for malaria
HH*
Treatment for diarrhoea
DHS*
Hategeka et al. 2020 [54] Effective coverage
Treatment for pneumonia
DHS*
Treatment for malaria
DHS*
Munos et al. 2018 [39]
Process-adjusted coverage
Care seeking fever, cough, or diarrhoea
MICS*
Treatment for ARI
ENSANUT*
Leslie et al. 2019 [43]
Effective coverage
Treatment for diarrhoea
ENSANUT*
Complementary feeding (Table S9 in the Online Supplementary Document)
Aaron et al. 2016 [58]
Effective coverage
Complementary feeding supplement
HH*
Leyvraz et al. 2016a [59]
Effective coverage
Fortified complementary food
HH*
Leyvraz et al. 2016b [60]
Effective coverage
Fortified complementary food
HH*
Leyvraz et al. 2018 [61]
Effective coverage
Micronutrient powder
HH*
Nguyen et al. 2016 [62]
Effective coverage
Micronutrient powder
HH*
Growth monitoring (Table S10 in the Online Supplementary Document)
Nguyen et al. 2021 [50]
Input-adjusted coverage
Growth Monitoring
DHS*
ITN (Table S11 in the Online Supplementary Document)
Nguhiu et al. 2017 [41]
Effective coverage
Use of ITN
DHS*
Vaccines (Table S12 in the Online Supplementary Document)
Quality primary care for children: complete
Nguhiu et al. 2017 [41]
Effective coverage
DHS*
set of basic vaccines
MMR vaccine: facilities with MMR in stock
HH*
MMR vaccine: facilities with MMR stock-out
Mokdad et al. 2015 [37]
Missed opportunities
HH*
in last 3 mo
MMR vaccine: facilities with ORS in stock
HH*
Mmanga et al. 2021 [63]
Effective immunisation coverage Complete set of basic vaccines
DHS*
Sheff et al. 2020 [64]
Quality coverage
Complete set of basic vaccines
HH*
Mokdad et al. 2015 [37]
Missed opportunities
Timely MMR vaccine
HH*

Reference

Table 4. Mapping effective coverage measures for children under five against the steps of the coverage cascade: by health service or intervention type and the data source and the number of items to
measure each step
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highlight that no standardised effective coverage measure has been used to date in the literature for MNCAHN
interventions or services. In the rest of this section we highlight some of the key differences in how studies
have defined effective coverage measures.

Where multiple interventions were being delivered within a single service such as childbirth, postnatal care
and sick child care, studies either reported a combined measure or separate measures for each intervention
delivered (Table 3 and Table 4). For example, four studies of sick child care reported a single measure for a
package of interventions for the management of childhood illness, including diagnosis and treatment of malaria,
treatment of diarrhoea with oral rehydration solution and treatment of respiratory infections [33,38,39,50,55].
Conversely, two studies on sick child care presented a separate measure for each intervention examined [43,54].

Variation in the number and type of steps of the coverage cascade adjusted for
The cascade specifies five steps that contact (or crude) coverage should be adjusted for to estimate effective
coverage: inputs, interventions, process-quality, user-adherence and outcomes (Figure 1). Table 3 and Table 4 present a summary of the mapping of the individual items measured in each study against the steps of
the cascade. Details of the specific items measured are presented in Tables S4 to S12 in the Online Supplementary Document.
In mapping the items from the studies against the coverage cascade, we identified only three studies (two examining childbirth and newborn care, and one neonatal care) that measured items related to all recommended steps of the cascade [44-46]. It can be seen in Table 3 and Table 4 that only one study, conducted in Mexico, that aimed to estimate effective coverage of delivery and newborn care and care for children under five
with diarrhoea and respiratory illness using administrative data (IMSS), adjusted contact coverage for health
outcomes [43].
Just under half of the measures adjusted contact coverage for items from only one of the five cascade steps (31
out of 64 measures); the maximum number of cascade steps captured in a single adjusted measure was three
(4 out of 64 measures) [36,44-46]. The steps of the coverage cascade most commonly adjusted for varied by
intervention or health service. For childbirth and immediate newborn care, the most common adjustment was
for items related to the input step (15 out of 24 measures). For postnatal care, most measures were adjusted for items related to the process quality step (9 out of 10 measures). All complementary feeding measures
adjusted for items related to intervention and user-adherence steps (5 out of 5 measures). For sick child care
the most common adjustments were for items related to the intervention and process quality steps (6 out of
14 measures). All vaccine measures were adjusted for the process quality cascade step (7 out of 7 measures).
Inputs were measured using health facility data. Items classified under intervention and process quality steps
were estimated using a range of data sources. Sick child care, postnatal care and complementary feeding primarily derived data from women/caregivers’ recall in household surveys, while childbirth and immediate newborn care most frequently used health care workers’ reports of their actions taken in health facility assessments.
Direct observations of care were only used in eight measures across six studies: two childbirth and newborn
care [40,42], one postnatal care [39], four sick child care [33,38,39,41] and one vaccine [41]. Nguhiu et al.
2017 adjusted their measures of care seeking for acute respiratory infection and/or fever and routine vaccination for the same “quality of primary care for children” measure (consisting of seven items across the input
and process cascade steps) [41]. The receipt and timing of vaccination were based on vaccination cards, with
caregivers’ recall used when vaccine cards were not available.

Variation in the definitions of individual steps of the cascade and approach to
generating a composite score
Studies varied in their approach to constructing measures. While some selected tracer items, others defined
more comprehensive, composite, measures. For example, the total number of items used to measure inputs
ranged from one to 127 [37,45,47]. Mapping items against the coverage cascade demonstrated that there
was little consistency in the items used within different interventions or health services. For example, inputs can be broadly classified into four areas: 1) facility infrastructure, 2) staff, training and guidelines, 3)
availability of supplies, commodities and equipment, and 4) service availability. Nine of the 15 childbirth
and immediate newborn care measures that included inputs measured items related to facility infrastructure
[32,35,39,41,42,44,46,48,49]. In total 13 different items were examined, ranging from two to eight items in
a single measure [48,49]; none of the 13 items were common to all measures. Further, individual items were
www.jogh.org • doi: 10.7189/jogh.12.04001
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Items used to assess process quality of care were skewed towards provision of care. Only two measures, which
both examined childbirth and immediate newborn care, included items related to patient experience or respectful care [42,44].
The justification for how items were selected was not always well described. Only 23 studies reported the approach
taken, which varied across service or intervention type. International recommendations were most frequently
cited as guiding item selection in studies of childbirth and sick child care [32-35,39,48,50,51,53,54,56,57,62],
while national guidelines were reported to inform timing and completeness of vaccinations [37,63,64]. Differences in national priorities account for some of the variation in the items selected, for example two studies, one in Kenya and the other in Ghana, included different packages of vaccines based on the respective national guidelines [41,64]. Several studies reported that selection was based on previous literature [32,35,38,
42,44,49,51,53,62]. Two studies reported that selection was in part informed in consultation with local clinicians and health administrators at the study site [44,53]. Item selection was also reported to be influenced by
data availability; one study examining change over time noted that item selection was restricted based on item
availability across different data sets [54].
Studies have taken different approaches to generating a summary measure for QoC, including generating an
average score, a binary score (based on all items being present or based on a threshold) and a categorical score.
For example, taking studies of childbirth, Wang et al. (2019) calculated facility readiness to provide delivery
care as the average number of items available standardised out of 100 [35]; Willey et al. (2018) classified facilities as ‘ready’ if they had all commodities measured available [49]; Kanyangara et al. (2018) on the other
hand classified facilities as ready to provide obstetric services if they had 20 or more of the 23 items measured
available [32]. Kanyangara et al. also assessed availability of obstetric services in health facilities and classified
facilities into four levels of functionality based on the number and type of signal functions performed: 1) comprehensive emergency obstetric care(CEmOC), 2) basic emergency obstetric care (BEmOC), 3) basic emergency obstetric care-2 (BEmOC-2), and 4) low/substandard.
Studies also took a different approach to generating an overall effective coverage measure. The majority presented a composite measure that adjusted contact coverage for all items measured (see Table S3 in the Online Supplementary Document) [33-36,38,40,41,44,45,49-55]. Three studies presented separate measures adjusted
for different components of QoC [32,39,42]. For example, Munos et al. presented two adjusted measures for
each intervention examined, one adjusting contact coverage for structural quality and the second adjusting for
process quality. The remaining studies presented effective coverage as a cascade [37,43,46,47,56-64]. While
there was some consistency in approach between interventions, notably studies examining complementary
feeding and malaria, there was no standard approach across studies.

DISCUSSION
Previous reviews have demonstrated that measuring contact with a health service is not sufficient to indicate
the potential for lives saved from proven interventions [7,13]. As a result, adjusting contact coverage measures
for QoC has become a priority goal in global health measurement. Global consensus has now coalesced around
coverage cascades as a useful tool for assessing performance along the sequences of interactions between the
population in need and the health system, and in identifying where bottlenecks in service provision have occurred [7,22]. By mapping existing research against the proposed cascade (Figure 1), this review demonstrates
that there is poor alignment between the effective coverage measures applied in previous studies and the proposed cascade measurement approach. This finding suggests the need for increased dissemination of the proposed casecade approach to promote greater uptake.
We examined the dimensions of QoC that have been used to adjust population-level contact coverage measures and how the items used to construct the measures relate to the steps of the coverage cascade outlined by
the Effective Coverage Think Tank Group. We found limited consistency in the definition and construction of
effective coverage measures for preventative and curative services and interventions from childbirth through
to children up to nine years old in LMICs. An exception was the five studies which examined provision of micronutrient powders or complementary foods; these studies conceptualised effective coverage based on the
same four steps (message coverage, contact coverage, partial coverage and effective coverage) defined using
similar items collected through household surveys [58-62]. The uniformity in approach is likely due to being
undertaken by the same group of authors.
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Effective coverage measures have been generated for single interventions or several interventions combined,
reducing comparability across measures of similar interventions or health services. These differences may be
driven by the focus of the study, which, in turn, may have been guided by national priorities and data availability [13].
The type and number of adjustments made to contact coverage measures also varied. The majority of studies
adjusted contact coverage for one step; only three measures adjusted for all three steps described in the Effective Think Tank Group coverage cascade to generate a quality-adjusted measure (inputs, interventions and
process quality) [44-46]. The choice of adjustment is likely to be driven by data availability, the intervention
type or country priorities. However, even where studies had relevant data available they did not always make
adjustments for all cascade steps. For example, the SPA includes a facility inventory module and in some countries additional modules on health worker interview, direct observation of care and patient exit interviews. Two
studies (one childbirth and one sick child care) used SPA data to adjust for interventions and process quality
steps but did not adjust for inputs [33,40].
Approaches taken to construct the individual adjusted coverage measures were highly variable, both in terms
of the number of items used and the methods for generating a summary measure. This in part reflects wider
challenges associated with measurement of QoC. Quality is a complex construct that represents multiple dimensions with few standardised and validated measures [65]. Two studies that defined thresholds for minimum quality both commented that thresholds have not been empirically defined and consequently the cut
offs selected were somewhat arbitrary [38,46].
Data availability has considerable implications for the feasibility of constructing coverage cascades. Of the five
steps beyond contact coverage, adjustment for the process quality step was the most common, based on respondent’s self-reports in household surveys. Adjustment for inputs, on the other hand, was restricted to interventions delivered at a facility and only feasible where studies also included a health facility assessment. Reports from health facility assessments such as the SPA and SARA are not available in all countries, for example,
Nigeria has no SPA or SARA data despite having one of the highest maternal and child mortality rates globally
[66,67]. Further, nationally representative facility surveys are only conducted periodically and are often not
coordinated with other household surveys. A study conducted in Rwanda used four rounds of DHS between
2000 and 2015, the authors noted they did not include SPA data as it was conducted in 2006 only [54]. The
health facility assessments themselves have limitations as in the case of the standard SPA protocol direct observations of care are only collected for three services (antenatal care, family planning and sick child care) [68].
This review identified limited evidence of the use of routine data. Only one study conducted in Mexico used
routine health information systems to estimate quality of services received [43]. That study adjusted for health
outcomes (adverse outcomes or mortality) only and was the only study included to do so.
Each of these areas of heterogeneity in definition and construction of QoC influenced the effective coverage
estimates. Heterogeneity is not limited to the issues identified in this review: a recent review of methodological considerations for linking household and health facility data also identified a lack of standardisation in
approaches to linking [69].

Limitations of the evidence
No studies were identified among children aged five to nine years, reflecting the lack of data available to measure coverage of interventions for this age-group [70]; and only one study examined curative interventions
among sick neonates, again reflecting a lack of data but also indicative of the measurement challenges inherent for emergency care for this population group [9,71,72].
All studies identified were undertaken for research purposes and there was limited evidence of whether and
how these measures were used by decision makers. Studies that link health facility assessments and population-based surveys to calculate effective coverage require complex linking methods and may not be feasible
for routine analyses, outside of research purposes. One study reported that the Ministry of Health in Vietnam
updated regulations based on the findings, but did not report whether or how the government engaged with
the effective coverage measure [62].
www.jogh.org • doi: 10.7189/jogh.12.04001
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Mapping the measures against the coverage cascade we identified three key areas of divergence: i) different
approaches to combining individual interventions when a study examined a service package; ii) adjustments
to different steps of the coverage cascade for the same health services or interventions; and iii) different approaches to defining and constructing the QoC measure. These differences limit comparability of effective
coverage measures over time and place, and thus the ability to use these measures to track progress at national and global levels.
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Limitations of approach
The term “effective coverage” is not widely used in the literature, and while we attempted to ensure search
terms were as comprehensive as possible by expanding on two previous reviews [7,13], it is likely that relevant studies that have conceptualised quality-adjustment in a different way may not have been identified.
For example, two studies examining treatment of malaria used the term “treatment pathway” [56,57]. In the
field of HIV researchers have developed similar concepts, namely treatment cascades and prevention cascades
[73]. The challenges in searching for relevant literature highlights the complexity of this field and the need for
greater standardisation in terminology. Further, additional relevant studies may have been missed as search
terms and literature were restricted to English and we did not systematically search for any grey literature, although we consulted with members of CHAT for any additional documents to include in the review. Several
authors were members of the Effective Coverage Think Tank group so we did not think a systematic search of
the grey literature would yield a significant number of studies that we had not already included in the review.
The scope of the study was limited to interventions from childbirth to children up to nine years of age, and as
such does not capture interventions across the whole continuum of MNCAHN care.
The mapping of items against the coverage cascade highlighted a lack of clarity in the definitions of the individual cascade steps. In the Effective Coverage Think Tank cascade, the inclusion of ‘intervention’ as a distinct
step from service contact was not in line with much of the literature which most frequently use intervention
coverage to refer to a crude coverage measure. Likewise, the use of the term ‘quality’ as a standalone step in
the cascade is confusing given the wider conceptualisation of quality as a multi-dimensional concept [15]. We
found the distinction between the intervention and quality steps of the cascade was not clear cut; we differentiated between these two steps during data extraction based on whether the intervention delivered resulted in
a direct health benefit or whether it enhanced the interaction. In most cases, studies that collected data falling
under these two steps referred to items as ‘process indicators’; items we have mapped under these two steps
might therefore be misclassified.

Next steps
The cascade should be refined to address the problems noted above on the use of the terms “intervention” and
“quality”. If effective coverage measures are to have greater utility in tracking progress and driving change in
countries, then further work is needed to implement the coverage cascade approach and harmonise methods
for measuring each step of the cascade. In the short term, there is a need for greater transparency and more
specificity in the reporting of effective coverage measures. Future studies should provide more information
on how the effective coverage metrics were constructed, including identifying the items and methods used to
construct measures and the rationale for those choices. In the longer term, there is a need for greater harmonisation and consensus on standard indicators, which requires global guidance on best practice. The full mapping of the items against the coverage cascade, presented in Tables S4 to S12 in the Online Supplementary
Document, provides a useful starting point for future research and guidance.
Second, while there have been shifts to generating coverage measures that have adjusted for quality, as seen
in the latest DHS data – which, for example, added questions on the content of PNC for women – and efforts
by the Mexican Ministry of Health – which has been measuring effective coverage for skilled birth attendance,
services delivered to premature babies and treatment of acute respiratory infections in children to benchmark
perfomance across States they are not yet widely-used [74]. To maximise the utility of effective coverage measures there is a need to explore their relevance for country decision makers so that measures are actionable,
responsive to country needs, and interpretable. Finally, further research is needed to understand and improve
the feasibility of measuring all steps of the cascade, including assessing the availability of relevant data and the
potential for using routine data sources.

CONCLUSIONS
This is the first review to specifically examine the definitions and measurement of quality adjustments made to
contact coverage measures of life-saving interventions from childbirth through to childhood to the age of nine
and to map these against the coverage cascade proposed by the Effective Coverage Think Tank Group. The
lack of any study on children aged five to nine years indicates the need for greater focus and visibility for this
population group. The findings highlight substantial heterogeneity in both definitions of and measurement approaches for QoC, limiting the comparability of effective coverage measures. They further demonstrate that a
major shift in measurement approach will be required if the coverage cascade is to be adopted. There is a need
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