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ABSTRACT

Objectives The aim of this study was to prioritise a

set of indicators to measure World Health Organization
(WHO) quality-of-care standards for small and/or sick
newborns (SSNB) in health facilities. The hypothesis is that
monitoring prioritised indicators can support accountability
mechanisms, assess and drive progress, and compare
performance in quality-of-care (QoC) at subnational levels.
Design Prospective, iterative, deductive, stepwise process
to prioritise a list of QoC indicators organised around the
WHO Standards for improving the QoC for small and sick
newborns in health facilities. A technical working group
(TWG) used an iterative four-step deductive process:

(1) articulation of conceptual framework and method

for indicator development; (2) comprehensive review of
existing global SSNB-relevant indicators; (3) development
of indicator selection criteria; and (4) selection of
indicators through consultations with a wide range of
stakeholders at country, regional and global levels.
Setting The indicators are prioritised for inpatient
newborn care (typically called level 2 and 3 care) in high
mortality/morbidity settings, where most preventable poor
neonatal outcomes occur.

Participants The TWG included 24 technical experts

and leaders in SSNB QoC programming selected by WHO.
Global perspectives were synthesised from an online
survey of 172 respondents who represented different
countries and levels of the health system, and a wide
range of perspectives, including ministries of health,
research institutions, technical and implementing partners,
health workers and independent experts.

Results The 30 prioritised SSNB QoC indicators include
27 with metadata and 3 requiring further development;
together, they cover all eight standard domains of the WHO
quality framework. Among the established indicators, 10
were adopted from existing indicators and 17 adapted.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Used recommended stepwise process for global
health quality indicator development, adopting and
adapting existing indicators to align and strengthen
routine data measurement efforts.

= Consulted a wide range of country, regional and
global stakeholders, including 172 respondents to
our online consultation in three languages, although
parent voice was limited.

= The list of prioritised indicators balances (1) repre-
sentation of each WHO small and/or sick newborn
(SSNB) Quality Standard;® (2) linkage to the survive
and thrive elements of Global Strategy* and (3) cov-
erage of the entire 28-day neonatal period (days
0-28).

= Consensus regarding indicator prioritisation was
complicated due to the large number of already pri-
oritised SSNB indicators, which limited our ability to
prioritise further and constrain the list.

= The prioritised indicators need implementation
experience to learn how they can contribute to
improvement in quality-of-care and guide further
iteration.

The list contains a balance of indicators measuring inputs
(n=6), processes (n=12) and outcome/impact (n=9).
Conclusions The prioritised SSNB QoC indicators

can be used at health facility, subnational and national
levels, depending on the maturity of a country’s health
information system. Their use in implementation, research
and evaluation across diverse contexts has the potential
to help drive action to improve quality of SSNB care. WHO
and others could use this list for further prioritisation of a
core set.
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INTRODUCTION

To accelerate progress toward global targets, focus is
needed to transform care for the most vulnerable.'
Small and/or sick newborns (SSNBs) represent one in
every four births worldwide and account for over half
of the estimated 2.3million neonatal deaths annually.”
Currently, more than 60 countries will not meet either
the 2030 Sustainable Development Goal (SDG) target
for reducing neonatal mortality or the global target for
reducing stillbirths in the Every Woman Every Newborn
Everywhere (EWENE) (previously the Every Newborn
Action Plan) and the Global Strategy for Women, Chil-
dren’s and Adolescents’ Health.*™

Small newborns, defined as low birthweight (LBW)
if weighing <2500¢g at birth, include both preterm and
growth-restricted term neonates.' Sick newborns are those
who experience medical or surgical conditions during
their first month of life. To survive and thrive, most SSNBs
require specialised care and often multiple interventions
during their hospital stay. A model for scaling up SSNB
care was published in 2023.”

Quality-of-care (QoC) encompasses not only the
content of care but also the positive experience of care
for newborns and their caregivers.® In 2020, the WHO
published Standards for improving the QoC for small and sick
newborns in health facilities (hereafter WHO SSNB Quality
Standards); these are part of a WHO publication series
covering the continuum of care across the life course.’
The standards encompass eight interacting domains
of quality recommended to be assessed, improved and
monitored across health system levels. These standards
link to 78 quality statements that define the requirements
for QoC for SSNBs, which in turn link to 578 quality
measures that define the criteria for assessing, moni-
toring and evaluating QoC for SSNBs (figure 1).”

We evaluated these SSNB measures and previously
recommended newborn health global indicators to
develop a list of prioritised SSNB QoC indicators. This
aligns with the WHO ambition to provide guidance on
global indicators for measuring and monitoring QoC
across life stages.m These SSNB QoC indicators are meant
to be collected primarily at health facilities providing care
to SSNBs but can be used by stakeholders at differentlevels
of the health system, especially subnational levels but also
relevant for national and global levels.” Monitoring these
indicators can support accountability mechanisms, assess
and drive progress and compare performance in QoC.

8 8 78 578

Quality Quality Quality Quality
Domains Standards Statements Measures
Figure 1 Overview of number of quality domains,

standards, statements and measures in the WHO standards
for improving the quality-of-care for small and sick newborns
in health facilities.

Here, we aim to describe the methods and approach
used to develop, prioritise and define the indicators and
to delineate the recommendations emerging from this
effort. This work follows previous WHO publications
on sets of prioritised indicators for measuring QoC for
maternal and newborn health and for children and young
adolescents in health facilities.'"™"

METHODS

The process to prioritise SSNB QoC indicators involved
an approach agreed on by a WHO-led time-limited tech-
nical working group (TWG). The TWG implemented an
iterative deductive, stepwise process of indicator develop-
ment (figure 2) as described in a recent scoping review
of methodological practices for developing QoC indi-
cators.'* The SSNB QoC TWG members represented
interprofessional expertise in neonatal health, quality
improvement, measurement and experience supporting
newborn programmes in high and low mortality/
morbidity settings (online supplemental material 1).

Step 1: developing a conceptual framework

The primary organising framework used to prioritise indi-
cators for measuring SSNB QoC was the WHO SSNB Quality
Standards.” We prioritised indicators with global rele-
vance, particularly targeting settings with high neonatal
mortality and morbidity. We intended the primary users
to be managers of national and subnational newborn
programmes and health facility clinicians with a goal that
the indicators could be feasibly incorporated and used by
national programmes within the next decade.

Because SSNBs commonly receive care spanning
multiple wards in health facilities, we delineated denom-
inators that allow accurate interpretation and use of
measurements. The TWG focused on two groups to
represent the full SSNB population, cared for in multiple
ward locations in health facilities, while facilitating effi-
cient indicator measurement and use (figure 3):

Group A) SSNBs in all health facility wards (labour and
delivery ward, postnatal ward, Kangaroo Mother Care
(KMC) ward, neonatal wards/units, paediatric wards).
Group B) SSNBs admitted to inpatient neonatal units/
wards level 2 or above, aligning with the EWENE coverage
targets.' °

Step 2: identification of potential indicators

The TWG identified potential indicators by listing, cross-
linking and deduplicating potential SSNB indicators.
First, the TWG reviewed the 578 quality measures in
the WHO SSNB Quality Standards, which were previously
prioritised by virtual Delphi method.’ Second, the TWG
reviewed indicators specific to or relevant for SSNB from
other WHO-approved measurement frameworks. The
TWG aimed to identify indicators that potentially could
be adopted or adapted as relevant for SSNB QoC measure-
ment based on previous prioritisation initiatives (online
supplemental material 2). Indicators pertaining to care
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STEP 1: Develop Conceptual Framework

Clear rationale for and purpose identified by TWG.

STEP 2: Identify Potential Indicators

Review and de-duplication by TWG:

a) Quality measures in WHO SSNB Quality Standards (2020) (n=578)
b) Existing WHO core/ additional SSNB specific/ relevant (n=24)

STEP 3: Apply Clear Criteria to Select Indicators

TWG developed criteria for a balanced set:

WHO SSNB Quality Standards

i. Each WHO SSNB Quality Standard

ii. Linkage to the survive and thrive global strategy

iii. Coverage of entire neonatal period (days 0-28) linking to post-neonatal care

STEP 4: Hold Expert and Stakeholder Consultations to
Select Priority Indicators

Phase 1: Iterative development of draft indicator set by TWG

Phase 2: Virtual stakeholder consultation

Phase 3: TWG finalisation of prioritised set of indicators,
reviewed by WHO MoNITOR TWG (n=30)

STEP 5: Pilot Test Indicators for Improvement

Planning underway

Figure 2 Overview of process to identify prioritised set of indicators for quality-of-care for small and sick newborns.
MoNITOR, Mother and Newborn Information for Tracking Outcomes and Results; SSNB, small and/or sick newborns; TWG,

technical working group.

and outcomes for well and/or term newborns were
excluded.

Step 3: defining the criteria for selection of indicators

The TWG agreed on criteria for a balanced and coherent
group of indicators for SSNB QoC." Criteria included:
(1) representation of each WHO SSNB Quality Stan-
dard’; (2) linkage to the survive and thrive elements of
Global Strategy® and (3) coverage of the entire 28-day
neonatal period (days 0-28) with connection to postneo-
natal care (online supplemental material 8)." Indicators

were ranked and evaluated based on ‘good indicators’
criteria (action-focused, important, simple and valued,
operational, feasible) and the degree of content validity
to a variety of global contexts (online supplemental
materials 4-6).'% 7 We prioritised process measures above
structures and outcomes, as process measures are more
amenable to timely change and therefore useful to assess
if system changes are leading to intended improve-
ments.'®
available data sources, methodologies and/or tools was

Feasibility of indicator measurement using
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HEALTH FACILITY WARDS

8-10 million
small and sick
newborns with

severe
complications

20 million

small and sick
newborns with
complications
requiring
inpatient
hospital care

Pediatric ward

110 million
newborns
without major
complications,
including 10
million small
for gestational
age newborns

Outpatient clinic

Neonatal intensive
care unit (NICU)

Newborn unit/ward
(often called “Special Care”,
some at “level 2” functioning)

Accident or
emergency room

Postnatal ward

Born at
home

Born en route
to a facility

Born in facility
(labor and delivery or operating room if cesarean)

Figure 3 Global estimated number of newborns categorised by care needs each year, with place of birth and pathway to

recommended health system location of care.

an independent criterion, given its importance for imple-
mentation. Existing data sources, methodologies and
tools deemed feasible to operationalise these indicators
included routine health information system (RHIS) data,
civil registration and vital statistics (CRVS), health facility
assessment or district supervision visits and parent and
caregiver health worker interviews. The step included
consultation with the WHO Mother and Newborn Infor-
mation for Tracking Outcomes and Results (MoNITOR)
Technical Advisory Group.'

Step 4: expert and stakeholder consultations

Using a three-phase iterative consultation process, we
used the scoring criteria to gather the perspectives of the
TWG and country, regional and global stakeholders on
the potential indicators.

Phase 1: TWG-led development of draft indicators

Two researchers with complementary interprofessional
skills (LTD and SM) independently scored the WHO SSNB
Quality Standards measures. The highest scoring measures
were then compiled into a list of potential QoC indica-
tors that was independently scored by the TWG members.

Mean scores were then grouped into tertiles: highest
(7.5-10), middle (5-7.4) and lowest (0-4.9). The list was
refined based on highest scores and feasible data sources.
Another round of scoring by the TWG was completed
with a virtual meeting to reach consensus on potential
indicators. Indicators already listed in other global moni-
toring initiatives (identified in Step 2) were added to the
draft list for wider consultation (online supplemental
material 7).

Phase 2: stakeholder consultation survey on draft indicators

In May 2022, the TWG conducted a consultation in
English, French and Spanish using an online survey and
document review. We sought input from stakeholders,
including individuals representing parents, ministries
of health, health workers/professional organisations,
implementing partners, TWGs, researchers, indepen-
dent experts and WHO and UNICEF regional and
country offices. Email survey invitations were sent
purposively to WHO and UNICEF regional and country
offices for circulation to ministries of health, health
workers/professional  organisations, implementing

4
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partners and linked WHO technical advisory groups.
The TWG also circulated the survey to researchers and
independent experts. All recipients were requested to
forward the link to any partners they considered would
be interested in providing feedback (online supple-
mental material 8).

Survey respondents chose one country context they
knew well and answered questions regarding potential
SSNB QoC indicators in that specific setting. For each
proposed indicator, respondents used a 4-point Likert
scale to score the indicators on usefulness and measure-
ment feasibility and their recommendation for inclusion
as prioritised versus additional indicator; respondents
could provide optional open-ended comments for each
question. Two additional questions explored the respon-
dents’ opinions on whether the group or set of indicators
was balanced to capture information (1) across the 28-day
neonatal period; and (2) linked to the Survive and Thrive
aspects of the Global Strategy.! Full details of the stake-
holder consultation are reported in online supplemental
material 8.

Responses to the online survey (n=172) were submitted
either on behalf of an organisation or individually. The
respondents’ background characteristics are shown in
online supplemental material 9. Respondents contrib-
uted information based on their country-level expe-
rience (n=71 individual countries, with the following
respondents’ country-level income category: 74 (43%)
lower-middle income, 45 (26%) low-income, 34 (20%)
upper-middle income and 19 (11%) high-income coun-
tries (figure 4, online supplemental material 10).

Respondents
i’
2-4
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I 8-10

Il >10 £
Data not available
Not applicable

0 1000

2000 4000 km

T 4

Th ignati loyed and the

the material in this.
city or area or of its authorities, or limitati

ion do notimply ion of

p y opini on the part of WHO concerning the legal status of any country, territory,
fits frontiers or Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

Phase 3: TWG-led revision of indicator list and development of
metadata

The TWG reviewed the stakeholders’ inputs to identify
indicators scoring highly (online supplemental materials
11-13). Several virtual TWG meetings were convened to
revise and balance the final prioritised indicators using
the agreed criteria through iterative discussion (Step 3).
The indicator metadata (definition, classification, numer-
ator, denominator, data source and disaggregation strata
etc) were developed by the TWG; where possible, indi-
cators were reworded to the positive or desired outcome
of interest (eg, survival rather than death, normothermia
rather than hypothermia). The TWG rationale for indi-
cator development and selection is detailed in online
supplemental material 13. The revised indicator list was
reviewed by MONITOR."

Data management and analysis

Phase 1 indicator mapping and scoring was conducted
using Microsoft Excel workbooks; data were imported
into R and mean scores calculated.” *! Phase 2 online
consultation was managed using Jisc Online surveys soft-
ware and analysed in R.*' ** For the SSNB QoC indicator
output, we used the reporting standards for guideline-
based performance measure development and re-evalu-
ation (online supplemental material 14).*

Role of the funding source

The study funders did not contribute to study design or
conduct. All authors have full access to study data with
final responsibility for publication submission decision.

Data Source: WHO and London School

of Hygiene and Tropical Medicine

Map Creation Date: 12 February 2024

Map Production: WHO GIS Centre for Health, DNA/DDI
© WHO 2024. All rights reserved.

Figure 4 Distribution of stakeholder consultation responses on draft indicator set across WHO member states. DDI, Division of
Data, Analytics, and Delivery for Impact; DNA, Department of Data and Analytics; GIS, geographic information system.
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Figure 5 Prioritised list of global indicators for measuring WHO’s Small and Sick Newborn quality-of-care standards in health
facilities (h=30), mapped to ward of care, quality-of-care framework and data source. SSNB, small and/or sick newborns.

Patient and public involvement
None.

RESULTS
The final 30 prioritised indicators to measure QoC are
split across the two agreed denominators: Groups A) 10
indicators adopted from previous indicator lists apply
to SSNB cared for in all health facility wards which were
adopted from previous indicator lists; Group B) 17
defined indicators and 3 requiring further definition
apply to the subset of SSNB admitted to neonatal wards/
units only (table 1, online supplemental material 13).
Figure 5 shows the distribution of the indicator list by
the selection criteria, including by place of care, and the
eight quality domains. Two prioritised indicators relate
specifically to the SSNB context: the subnational avail-
ability of neonatal units/wards by geography, and the
number of SSNB admissions for inpatient care, disag-
gregated by location of care. Six of the indicators tied to

care in neonatal units/wards (Group B) (35%) are input
indicators, eight (47%) relate to processes at either the
individual patient or facility level and three (18%) are
outcome/impact indicators. Three complementary data
sources were proposed to measure these 17 indicators:
RHIS patient data (n=10), RHIS facility data (n=6), super-
visory visit/ Health Facility Assessment (n=2).

Three indicators require further definition. These
describe important aspects of SSNB care: infant-centred
and family-centred developmental care (IFCDC),
person-centred provider care and the novel concept of a
neonatal thrive rate; they require additional data sources,
including parent and health provider interviews (online
supplemental materials 15,16, respectively). Proposed
additional QoC indicators emerging from our discussions
for countries with higher levels of maturity of RHIS are
described in online supplemental material 17.

The prioritised indicators are balanced across the
eight WHO quality standards, type of indicator (input,
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What is already known about this topic?

Poor quality-of-care (QoC) contributes substantially to preventable mortality and morbidity in
maternal and newborn health (MNH) and large inequities persist for sick and/or small newborns
(SSNB) across contexts. A recent World Health Organization (WHO)-UNICEF expert consultation
focused on the development of a comprehensive model for scaling SSNB care at the district level.
Improving SSNB QoC is a priority of Every Woman Every Newborn Everywhere (EWENE) to reach the
2030 Sustainable Development Goals (SDGs) for newborn survival. High-quality neonatal care helps
ensure every child can survive and thrive and supports the agenda of the United Nations Global
Strategy for Women'’s, Children’s, and Adolescents’ Health (2016-2030).

WHO standards for improving QoC for SSNB in health facilities, published in 2020, called for
consensus on a set of global prioritised indicators for quality improvement initiatives.

Currently, no global recommendations exist on a set of prioritised indicators for routine or periodic
measurement and monitoring QoC for SSNB.

What are the new findings?
The 30 prioritised indicators:

Accompany the published WHO standards with global relevance for improving QoC for SSNB in
health facilities, particularly in high mortality and morbidity settings.

Reflect an iterative, deductive, and participatory process involving technical experts and leaders in
SSNB QoC programming. Global perspectives were synthesized from 172 respondents representing
different countries and levels of the health system, and a wide range of perspectives, including
ministries of health, research institutions, technical and implementing partners, health workers, and
independent experts.

Include 27 defined indicators with metadata ready for integration within country contextualized
models of SSNB care, as well as 3 aspirational indicators that require further definition and
adaptation.

Can be used across multiple health system levels (facility, subnational, national) to enable planning
and tracking of interconnected SSNB QoC components.

Include relevant indicators from already existing measurement frameworks to minimize
measurement burden.

Complement the EWENE contact measures by providing measures for the quality of content of care.

Recommendations for policy:

Use of these SSNB QoC indicators can support quality improvement activities to accelerate the
Survive and Thrive agenda for SSNBs.

While the indicators are measured at the health facility level, they are useful for a wide range of
clinical and programme stakeholders at subnational, national, and global levels as part of
accountability mechanisms for improving SSNB QoC.

The prioritised indicators map to the WHO SSNB QoC standards and global efforts to expand high
quality Level 2 SSNB care.

Although measurement feasibility was a criterion in selecting indicators, for the short-term,
additional implementation research and learning in diverse settings are recommended as part of the
indicator development cycle.

Investment is needed to increase data quality and use for continuous improvement of care processes
and outcomes, especially in settings with the highest preventable newborn mortality and morbidity.

Figure 6 Key messages for global prioritised indicators for measuring WHQO’s quality-of-care standards for small and/or sick
newborns in health facilities
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process/output, outcome, impact) and the survive and
thrive elements of the Global Strategy.'” The QoC indica-
tors prioritised for SSNB admitted to newborn wards and
units (Group B) support EWENE efforts to increase the
availability of and access to recommended inpatient care
for SSNB at district level (EWENE coverage target 4).°

This work completes the first four of five recommended
steps for developing QoC indicators for global health."
The prioritised indicators are ready for use and experien-
tial learning within countries’ contextualised models of
SSNB care.”

DISCUSSION

Alignment with the scale-up model of SSNB care

The proposed indicators align with the 10 components
for scale-up of the model of SSNB care developed
through a WHO/UNICEF expert and country consulta-
tion.” This SSNB model focuses on health system compo-
nents to achieve scale-up for level 2 SSNB facilities.
Where possible, we selected indicators measured by RHIS
to strengthen data use and data quality through feedback
cycles, thereby supporting prioritised component 6 of the
scale-up model: robust data systems and use of data.” Since
data documented by frontline health workers in regis-
ters and clinical case notes are used for RHIS aggregate
patient data, we prioritised indicators using patient-level
clinical data for efficient dual use of data for real-time
decision-making for care and programme management
across health system levels.”* This aligns with previous
research in high mortality settings.*”

High-quality intrapartum care (model component 7)
has benefits for survival and well-being of both mother and
infants, underlying the adoption of indicators, including
antenatal corticosteroids and neonatal resuscitation after
birth.” ** The inclusion of intrapartum stillbirth in our
indicator list echoes the dual ambition of EWENE to end
both preventable stillbirth and neonatal mortality.®

An IFCDC approach is central to high-quality SSNB
care.' Familyinvolvementand developmentally supportive
care, including responsive caregiving (model compo-
nents 8 and 9), are represented in the list by an ambitious
indicator to capture the proportion of admitted SSNB
who receive skin-to-skin care for 2hours or more each
day." " Two other IFCDC measures are included among
the suggested items for a family-centred scale. Such
indicators require further development, perhaps using
a similar methodology to the person-centred maternity
care score’” and the emerging topic of newborn experi-
ence of care.”

The prioritised SSNB QoC indicators capture tracer
measures throughout the neonatal period to support
the provision of consistent, actionable, high-quality care.
For example, assessment of the proportion of newborns
normothermic on admission is actionable to improve
thermal care practices to avoid negative physiological
cascades, such as poor feeding, hypoglycaemia and
apnoea which mediate hypothermia as a predictor of

mortality.” * Most indicators capture care during inpa-
tient stays; the inclusion of one postdischarge care (model
component 10) indicator in the prioritised list (follow-up
of growth and development) reflects the current chal-
lenges in longitudinal data collection.”

Measurement feasibility

Indicators will only benefit quality improvement processes
if users have access to credible data. The feasibility of
high-quality data collection, especially in high-mortality
settings, was therefore central to our indicator selection
process. We aimed to strike a balance between prioritising
indicators essential to improve SSNB QoC and those that
are feasible to collect. We began by prioritising indicators
that could be adopted or adapted from existing lists to
strengthen measurement efforts and minimise burden.
The indicators adopted from existing guidance were, as
expected, the highest ranked for measurement feasibility
by the global online survey respondents. Among these,
three indicators (KMC initiation, neonatal resuscitation
and neonatal sepsis) recently had refined definitions by
WHO.”!

Overall, online survey respondents, representing wide
implementation and measurement experience, indicated
QoC measurement in most settings will require addi-
tional health system investment to be feasible within the
SDG era. This aligned with our decision to focus on one
clear group of SSNBs admitted to newborn wards as the
denominator for most proposed indicators. These are the
smallest, sickest and most vulnerable to adverse outcomes
resulting from poor QoC. Moreover, this newborn inpa-
tient group is the focus of country and global implemen-
tation efforts to end preventable mortality aligning with
EWENE coverage target 4.' 7 The data elements needed
for this proposed list of SSNB QoC indicators are mostly
captured daily by individual clinical case notes, thus a
priority to be captured by health workers. Supporting effi-
cient use of clinical information for indicator measure-
ment is a priority to improve indicator measurement
feasibility.” WHO is leading multi-phase work to stan-
dardise medical records.

Many of the new indicators resonate with work in other
priority areas (eg, notification/registration in CRVS after
neonatal death, cause of death for maternal and perinatal
death surveillance and response), which reinforces and
complements existing efforts to generate and use high
quality data for decision-making.*'~*

Countries are encouraged to use this list of QoC indica-
tors as they scale up SSNB care, beginning with indicators
that are more easily measurable and with gradual expan-
sion to the complete list when appropriate.7 As these
SSNB quality indicators are implemented, shared learning
on the experience and use of these indicators from all
stakeholders at facility, subnational and national levels
in diverse settings has the potential to rapidly improve
uptake and utility of this prioritised indicator list. For
settings with more mature RHIS, we provide additional
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indicators that can contribute to further strengthening of
SSNB QoC (online supplemental material 17).

The path ahead

Recommendations for policy based on the findings of
our work, linked to existing knowledge on this topic, are
shown in figure 6. Based on Donabedian QoC theory, we
included indicators of structure, process and outcome.'®
Quality indicator measurement should not be limited by
current knowledge regarding individual indicators or
RHIS performance; thus, the set is ambitious to measure
the high-quality care SSNBs are entitled to, balanced
with the practicality of needing data for action now. Most
indicators (n=27) in the list have metadata ready for
immediate use. The development of an implementation
guide for the primary audience (subnational and facility
level programme managers) will be important; it should
include suggestions to overcome barriers to enable high
quality data and using the indicators to improve SSNB
QoC.

The indicators within this list support the measurement
of facility-level effective coverage for SSNB or preterm/
LBW newborns by contributing to direct (outcome-
adjusted) and indirect (eg, quality-adjusted) coverage
measures as illustrated in online supplemental material
18.

Three aspirational indicator topics still require develop-
ment; these include well-being scores for parent/family
and health providers and the thrive rate by neonatal
birthweight group. These topics remain in the list to
illustrate the multidimensional nature of QoC and avoid
the tendency to drop the topics that are most difficult to
implement and measure. Similarly, the need for longi-
tudinal or interconnected systems that allow for moni-
toring of loss-to-follow-up and survival is challenging but
important to assess health systems functioning. Finally,
our proposed output indicators specific to target group
provision of care but measured at unit/ward level monthly
include provision of ‘baby-days’ for phototherapy, CPAP
and ‘togetherness’ are novel and designated as requiring
additional research to explore measurability and usability
(online supplemental material 17). Parsimony of indi-
cators prioritised by global bodies including the WHO
is highly desirable for indicator adoption."”™ Lessons
learnt emerging from their use can inform further prior-
itisation efforts.

Strengths and limitations

A strength of our study was the stepwise process as
recommended for global health quality indicator devel-
opment.'* Wherever possible, we adapted existing indi-
cators in global documents to align and strengthen
measurement efforts. Our structured, iterative consulta-
tion process included a wide range of country, regional
and global stakeholders, including an online consultation
in three languages with 172 respondents, most of whom
selected a high-burden mortality setting as their context
of greatest experience. We achieved a balanced list of

indicators and ensured that indicators contributing to
survival (eg, oxygen) also have implications for reducing
morbidity or thriving (eg, prevention of retinopathy of
prematurity). Another strength is that among 27 indica-
tors with metadata, 19 (70%) are measured at the indi-
vidual patient level and 25 (92%) are recommended
for collection using RHIS. This supports the availability
and use of real-time patient-level data to improve patient
outcomes and guide and monitor the effect of quality
improvement interventions.

Our work also has limitations. Because 24 indicators
related to SSNB already exist in other global indicator
guidance, the prioritised list could only be constrained
so far. It was challenging to create a comprehensive short
list from the diverse 78 domains of care and 578 measures
of quality.” However, we believe that being able to put
forth an initial list that includes 27 indicators that touch
on 51 domains of care is an important first step. The
three additional measurement areas requiring indicator
development reflect the shifts towards patient-centred
care and linkages between levels of care and follow-up
postdischarge.

Despite efforts to involve parents of SSNB in priori-
tising quality indicators, only 2.3% of the online survey
respondents selected ‘parent’ as their primary role. For
implementation, it will be important to incorporate care-
giver perspectives into the indicators to be developed for
infant-centred and family-centred care. Further, we need
to consider alternate, more local ways of gathering input
on what measurement should be prioritised. Given the
wide range of stakeholders and experts consulted, there
were challenges in reaching a consensus for the final list.
We acknowledge this complexity and the importance of
testing and experience in use to understand enablers of
data collection and use. This information will contribute
to revising these prioritised indicators as new information
becomes available.

CONCLUSION

We have developed these prioritised indicators to support
the continued improvement of QoCfor SSNB to ‘indicate’
critical gaps in care across the WHO QoC framework to
accelerate progress towards globally agreed targets. The
usefulness of these measures, however, relies on the ability
to consistently collect accurate data for their calculations.
Prioritised indicators may become increasingly valuable
as the data are collected and used, improving data quality
to address limits in data utility while improving care
processes and outcomes. While data validity currently
limits robust data-informed decision-making in many
settings, data use may improve data quality.” Systems and
populations are dynamic; the indicators prioritised for
measurement will have to reflect the contexts and needs
in diverse settings. This list will benefit from field testing
and implementation experience to improve on prioritisa-
tion, definitions, information sources and how well they
drive improvement in QoC.
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In many settings, investment is urgently needed to
improve routine data, including standardisation and
improvement of paper-based systems (patient notes and
registers) as the foundation of digital systems, to avoid

digitisation creating ‘too much poor-quality data too

soon’.®

Identifying these prioritised indicators illustrates the
ongoing commitment to comparable measurement to
contribute to improving QoC across diverse settings from
the first month of life and linking to the continuum of
care and life course quality measurement. ‘What gets
measured better gets done better’ encourages efforts to
standardise and prioritise indicator measurement for
quality improvement.* Data is not an end in itself, and
the data from these proposed QoC indicators need to be
used to support health system strengthening, bringing an
increased visibility for political commitment, vision and
national plans to realise the right of every SSNB to survive
and thrive.

Author affiliations

"Department of Infectious Disease Epidemiology and International Health, London
School of Hygiene & Tropical Medicine, London, UK

2Department of Health Behavior, University of North Carolina at Chapel Hill, Chapel
Hill, North Carolina, USA

*Ariadne Labs, Brigham and Women’s Hospital and Harvard TH Chan School of
Public Health, Boston, Massachusetts, USA

“Division of Global Health Equity and Department of Medicine, Brigham and
Women’s Hospital, Boston, Massachusetts, USA

SDepartment of Pediatrics, Section of Neonatology, University of Colorado School of
Medicine and Colorado School of Public Health, Aurora, Colorado, USA

5Global Health, Save the Children Federation, Washington, District of Columbia, USA
7John Snow International, Arlington, Virginia, USA

SUniversity of Washington, Seattle, Washington, USA

®Jhpiego Corporation, Baltimore, Maryland, USA

"%ermont Oxford Network, Burlington, Vermont, USA

"University of Vermont Larner College of Medicine, Burlington, Vermont, USA
'2Department of International Health, Johns Hopkins Bloomberg Sch Publ Hith,
Baltimore, Maryland, USA

Bpublic Health Institute contractor with the United States Agency for International
Development, Washington, Virginia, USA

"Health Section, UNICEF, New York, New York, USA

Suniversity of the Western Cape School of Public Health, Bellville, South Africa

Acknowledgements We thank all respondents from the online consultation and
to MoNITOR members for sharing relevant technical inputs and expertise. We thank
staff from WHO headquarters in Geneva, Moise Muzigaba (MM) who conceived the
study, acquired the funding, drafted the concept note and co-led the study design
(with LTD), and for their contributions and advice: Ayesha De Costa, Theresa Diaz
and Allisyn Moran. We acknowledge the WHO GIS Centre for Health, CAN/DDI who
created the map in Figure 4. We also thank Clare Gilbert and Aeesha Malik for
advice on retinopathy of prematurity indicator development, Hannah Blencowe for
advice on stillbirth indicator definitions, Kimberly Peven for analysis advice, Diane
Duclos and Jovanny Fouogue for French and Pablo Duran for Spanish translation.
We are also very grateful to fellow researchers who peer-reviewed this paper.

Contributors LTD co-led the study design (with Moise Muzigaba (MM), WHO).

LTD drafted the protocol and ethical approval application. LTD and SM preselected
extracted measures from the guideline. LTD designed the online consultation
working closely with KH, DJ and MM. All authors made substantial contributions

to the design and interpretation of findings. LTD drafted the manuscript working
closely with KH, SN, NK, DE, LMEV and KEAS. All authors LTD, LMEV KEAS, SM, SN,
NK, TC, GV, MD, DE, AS, ES, LG, TS, LK, TH, GG, KH and DJ reviewed the manuscript
and gave final approval for publication and agree to be accountable for the work.
The authors’ views are their own, and not necessarily from any of the institutions
they represent. The author guarantor is LTD.

Funding This work was supported, in whole or in part, by the Bill and Melinda
Gates Foundation, grant number INV-001378 to the WHO. Under the grant
conditions of the Foundation, a Creative Commons Attribution 4.0 Generic License
has already been assigned to the Author Accepted Manuscript version that might
arise from this submission. Development and publication of this manuscript

was partially supported by the US Agency for International Development (USAID)
through the MOMENTUM Knowledge Accelerator award (cooperative agreement
#7200AA20CA00003) and the MOMENTUM Country and Global Leadership award
(cooperative agreement #7200AA20CA00002).

Disclaimer This study was commissioned by the World Health Organization
(WHO). Copyright in the original work on which this publication is based belongs
to WHO. The authors have been given permission to publish this article. The
authors alone are responsible for the views expressed in this publication and

they do not necessarily represent the views, decisions, or policies of the World
Health Organization. The funders (The Bill & Melinda Gates Foundation and USAID)
did not have a role in the study design, data collection, management, analysis,
interpretation, writing of the manuscript, or the decision to submit manuscripts for
publication.

Map disclaimer The depiction of boundaries on this map does not imply the
expression of any opinion whatsoever on the part of BMJ (or any member of its
group) concerning the legal status of any country, territory, jurisdiction or area or
of its authorities. This map is provided without any warranty of any kind, either
express or implied.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval Respondents to the online stakeholder consultation gave
voluntary informed written consent. This study was granted ethical approval by
the London School of Hygiene & Tropical Medicine Observational research ethics
committee, reference 26438.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available from the corresponding author
upon reasonable request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Louise T Day http://orcid.org/0000-0002-0038-0002

Lara M E Vaz http://orcid.org/0000-0002-9072-8091
Katherine E A Semrau http://orcid.org/0000-0002-8360-1391
Sarah Moxon http://orcid.org/0000-0001-6600-6147
Susan Niermeyer http://orcid.org/0000-0001-6310-8519
Gregory C Valentine http://orcid.org/0000-0002-3055-2987
Mary Drake http://orcid.org/0000-0001-5197-9157
Danielle E Y Ehret http://orcid.org/0000-0003-1215-1124
Ashley Sheffel http://orcid.org/0000-0001-6561-7085
Emma Sacks http://orcid.org/0000-0003-0743-7208

Debra Jackson http://orcid.org/0000-0001-8808-0639

REFERENCES
1 World Health Organization, UNICEF. Survive and Thrive Transforming
care for every small and sick newborn2019, Available: https://apps.

Day LT, et al. BMJ Open 2025;15:¢100338. doi:10.1136/bmjopen-2025-100338

13

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

© aden
UJ91Sa/\ 941 JO AlISIBAIUN T8 GZoZ ‘LT JoaquianoN uo wod fwg uadolway/:diy woll papeojumoq "'5zZ0z 1990190 0Z U0 8E£00T-5202-uadolwag/9eTT 0T Se paysiignd is4i) :uado NG


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-0038-0002
http://orcid.org/0000-0002-9072-8091
http://orcid.org/0000-0002-8360-1391
http://orcid.org/0000-0001-6600-6147
http://orcid.org/0000-0001-6310-8519
http://orcid.org/0000-0002-3055-2987
http://orcid.org/0000-0001-5197-9157
http://orcid.org/0000-0003-1215-1124
http://orcid.org/0000-0001-6561-7085
http://orcid.org/0000-0003-0743-7208
http://orcid.org/0000-0001-8808-0639
https://apps.who.int/iris/bitstream/handle/10665/326495/9789241515887-eng.pdf
http://bmjopen.bmj.com/

who.int/iris/bitstream/handle/10665/326495/9789241515887-eng.pdf
[Accessed 7 Aug 2025].

Lawn JE, Ohuma EO, Bradley E, et al. Small babies, big risks:

global estimates of prevalence and mortality for vulnerable
newborns to accelerate change and improve counting. The Lancet
20283;401:1707-19.

World Health Organization, UNICEF. Every Newborn: an action plan
to end preventable deaths2014, Available: https://apps.who.int/iris/
handle/10665/127938 [Accessed 7 Aug 2025].

World Health Organization. Global Strategy for Women’s, Children’s
and Adolescents’ Health, 2016-2030.2015, Available: https://www.
who.int/publications/i/item/A71-19 [Accessed 7 Aug 2025].

United Nations. Sustainable Development Goals, Available: http://
www.un.org/sustainabledevelopment/health/ [Accessed 7 Aug 2025].
World Health Organization. Improving maternal and newborn health
and survival and reducing stillbirth: progress report 2023., Available:
https://www.who.int/publications/i/item/9789240073678 [Accessed 7
Aug 2025].

WHO-Unicef Expert Country Consultation on Small and/or Sick
Newborn Care Group. A comprehensive model for scaling up care
for small and/or sick newborns at district level-based on country

25

26

27

28

29

30

Asweto CO, Tuti T, Aluvaala J, et al. Improving in-patient neonatal
data quality as a pre-requisite for monitoring and improving quality of
care at scale: A multisite retrospective cohort study in Kenya. PLOS
Global Public Health 2022;2:10.

Sharma G, Mathai M, Dickson KE, et al. Quality care during

labour and birth: a multi-country analysis of health system
bottlenecks and potential solutions. BMC Pregnancy Childbirth
2015;15 Suppl 2:52:1-19:.

Afulani PA, Phillips B, Aborigo RA, et al. Person-centred maternity
care in low-income and middle-income countries: analysis of data
from Kenya, Ghana, and India. Lancet Glob Health 2019;7:€96-109.
Minckas N, Kharel R, Ryan-Coker M, et al. Measuring experience of
and satisfaction with newborn care: a scoping review of tools and
measures. BMJ Glob Health 2023;8:e011104.

Frade Garcia A, Edwards EM, de Andrade Lopes JM, et al. Neonatal
Admission Temperature in Middle- and High-Income Countries.
Pediatrics 2023;152:€2023061607.

Wainaina J, Ogero M, Mumelo L, et al. Hypothermia amongst
neonatal admissions in Kenya: a retrospective cohort study
assessing prevalence, trends, associated factors, and its relationship
with all-cause neonatal mortality. Front Pediatr 2024;12:1272104.

experiences presented at a WHO-UNICEF expert consultation. 31 World Health Organization. Analysis and use of health facility data:
J Glob Health 2023;13:03023. guidance for maternal, newborn, child and adolescent health

8 Tuncalp 0., Were WM, MacLennan C, et al. Quality of care programme managers, 2023. Available: https://iris.who.int/bitstream/
for pregnant women and newborns-the WHO vision. BJOG handle/10665/373826/9789240080331-eng.pdf?sequence=1
2015;122:1045-9. [Accessed 7 Aug 2025].

9 World Health Organization. Standards for improving the quality 32 World Health Organization. Analysis and use of Health Facility
of care for small and sick newborns in health facilities 2020, Data Core Health Facility Indicators 2019, Available: https://cdn.
Available: https://apps.who.int/iris/bitstream/handle/10665/334126/ who.int/media/docs/default-source/world-health-data-platform/
9789240010765-eng.pdf [Accessed 7 Aug 2025]. rhis-modules/facilityanalysisguidance-indicators-2021--01-21.pdf?

10 Muzigaba M, Chitashvili T, Choudhury A, et al. Global core indicators sfvrsn=76b0be9b_5 [Accessed 7 Aug 2025].
for measuring WHO's paediatric quality-of-care standards in health 33 Maternal and newborn Health Quality of Care Metrics Technical
facilities: development and expert consensus. BMC Health Serv Res Working Group. Quality of Care for Maternal and Newborn Health:
2022;22:887. A monitoring framework for network countries 2019, Available:

11 English M, Aluvaala J, Maina M, et al. Quality of inpatient https://cdn.who.int/media/docs/default-source/mca-documents/
paediatric and newborn care in district hospitals: WHO qoc/qed-quality-of-care-for-maternal-and-newborn-health-a-
indicators, measurement, and improvement. Lancet Glob Health monitoring-framework-for-network-countries.pdf?sfvrsn=19a9f7d0_
2023;11:e1114-9. 1&download=true [Accessed 7 Aug 2025].

12 Muzigaba M, Diaz T, Maliqi B, et al. Quality of inpatient paediatric 34 UNICEF, World Health Organization. Ending preventable newborn
and newborn care in district hospitals. Lancet Glob Health and stillbirths by 2030: moving faster towards high-quality universal
2023;11:e1512-3. health coverage in 2020-20252020, Available: https://www.unicef.

13 English M, Aluvaala J, Maina M, et al. Quality of inpatient paediatric org/media/77166/file/Ending-preventable-newborn-deaths-and-
and newborn care in district hospitals - Authors’ reply. Lancet Glob stillbirths-by-2030-universal-health-coverage-in-2020%E2%80%
Health 2023;11:e1514-5. 932025.pdf [Accessed 7 Aug 2025].

14 Dudley L, Mamdoo P, Naidoo S, et al. Towards a harmonised 35 The World Bank. Global civil registration and vital statistics: a
framework for developing quality of care indicators for global scaling up investment plan 2015-20242014, Available: https://www.
health: a scoping review of existing conceptual and methodological worldbank.org/en/topic/health/publication/global-civil-registration-
practices. BMJ Health Care Inform 2022;29:e100469. vital-statistics-scaling-up-investment [Accessed 7 Aug 2025].

15 UNAIDS Monitoring Evaluation Reference Group. Indicator 36 World Health Organization. Maternal and perinatal death and
Standards: Operational Guidelines for Selecting Indicators for the surveillance and response: materials to support implementation,
HIV Response, Available: https://www.unaids.org/sites/default/ 2021. Available: https://iris.who.int/bitstream/handle/10665/348487/
files/media_asset/JC2742_operational_guidelines_for_selecting_ 9789240036666-eng.pdf?sequence=1 [Accessed 7 Aug 2025].
indicators_for_the_HIV_response_en.pdf [Accessed 7 Aug 2025]. 37 Marsh AD, Muzigaba M, Diaz T, et al. Effective coverage

16 World Health Organization. Consultation on Improving measurement measurement in maternal, newborn, child, and adolescent health
of the quality of maternal, newborn and child care in health and nutrition: progress, future prospects, and implications for quality
facilities2013, Available: https://iris.who.int/handle/10665/128206 health systems. Lancet Glob Health 2020;8:e730-6.

[Accessed 7 Aug 2025]. 38 Day LT, Rahman QS, Rahman EA, et al. Assessment of the validity

17 UNAIDS. An introduction to indicators 2010, Available: https:// of the measurement of newborn and maternal health-care coverage
www.unaids.org/sites/default/files/sub_landing/files/8_2-Intro-to- in hospitals (EN-BIRTH): an observational study. Lancet Glob Health
IndicatorsFMEF.pdf [Accessed 7 Aug 2025]. 2021;9:e267-79.

18 Donabedian A. Evaluating the quality of medical care. 1966. Milbank 39 Shamba D, Day LT, Zaman SB, et al. Barriers and enablers to routine
Q 2005;83:691-729. register data collection for newborns and mothers: EN-BIRTH multi-

19 World Health Organization. Mother and Newborn Information for country validation study. BMC Pregnancy Childbirth 2021;21:233.
Tracking Outcomes and Results (MoNITOR, 2020. Available: https:// 40 Benova L, Moller A-B, Moran AC. “What gets measured better gets
www.who.int/groups/mother-and-newborn-information-for-tracking- done better”: The landscape of validation of global maternal and
outcomes-and-results-(monitor) [Accessed 7 Aug 2025]. newborn health indicators through key informant interviews. PLoS

20 Microsoft Corporation. Microsoft Excel spreadsheet2022, Available: ONE 2019;14:e0224746.
https://www.microsoft.com/en-us/microsoft-365/excel [Accessed 8 41 World Health Organization. Mother and Newborn Information
Aug 2025]. for Tracking Outcomes and Results (MoNITOR) Database

21 R Core Team. R: A Language and Environment for Statistical Recommended CORE indicators (3 March 2022 version), 2020.
Computing [Internet]. Vienna, Austria: R Foundation for Statistical Available: https://monitor.srhr.org/ [Accessed 3 Mar 2022].
Computing; 2018, 2013. Available: http://www.R-project.org/ 42 World Health Organization. Analysing and using routine data to
[Accessed 7 Aug 2025]. monitor the effects of COVID-19 on essential health services:

22 JISC Online Surveys v2 Sofware 2022, Available: https://www. practical guide for national and subnational decision-makers:
onlinesurveys.ac.uk/ [Accessed 8 Aug 2025]. interim guidance, 2021. Available: https://apps.who.int/iris/

23 Nothacker M, Stokes T, Shaw B, et al. Reporting standards for bitstream/handle/10665/338689/WHO-2019-nCoV-essential_
guideline-based performance measures. Implement Sci 2016;11:6. health_services-monitoring-2021.1-eng.pdf [Accessed 24 Mar

24 Day LT, Moran AC, Jackson D, et al. Survive and Thrive Transforming 2021].
care for every small and sick newborn, Chapter 5 Data for Action, 43 Mason E, McDougall L, Lawn JE, et al. From evidence to action
2019. Available: https://apps.who.int/iris/bitstream/handle/10665/ to deliver a healthy start for the next generation. The Lancet
326495/9789241515887-eng.pdf [Accessed 7 Aug 2025]. 2014;384:455-67.

14 Day LT, et al. BMJ Open 2025;15:e100338. doi:10.1136/bmjopen-2025-100338

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

© aden
UJ91Sa/\ 941 JO AlISIBAIUN T8 GZoZ ‘LT JoaquianoN uo wod fwg uadolway/:diy woll papeojumoq "'5zZ0z 1990190 0Z U0 8E£00T-5202-uadolwag/9eTT 0T Se paysiignd is4i) :uado NG


https://apps.who.int/iris/bitstream/handle/10665/326495/9789241515887-eng.pdf
http://dx.doi.org/10.1016/S0140-6736(23)00522-6
https://apps.who.int/iris/handle/10665/127938
https://apps.who.int/iris/handle/10665/127938
https://www.who.int/publications/i/item/A71-19
https://www.who.int/publications/i/item/A71-19
http://www.un.org/sustainabledevelopment/health/
http://www.un.org/sustainabledevelopment/health/
https://www.who.int/publications/i/item/9789240073678
http://dx.doi.org/10.1111/1471-0528.13451
https://apps.who.int/iris/bitstream/handle/10665/334126/9789240010765-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/334126/9789240010765-eng.pdf
http://dx.doi.org/10.1186/s12913-022-08234-5
http://dx.doi.org/10.1016/S2214-109X(23)00190-0
http://dx.doi.org/10.1016/S2214-109X(23)00371-6
http://dx.doi.org/10.1016/S2214-109X(23)00370-4
http://dx.doi.org/10.1016/S2214-109X(23)00370-4
http://dx.doi.org/10.1136/bmjhci-2021-100469
https://www.unaids.org/sites/default/files/media_asset/JC2742_operational_guidelines_for_selecting_indicators_for_the_HIV_response_en.pdf
https://www.unaids.org/sites/default/files/media_asset/JC2742_operational_guidelines_for_selecting_indicators_for_the_HIV_response_en.pdf
https://www.unaids.org/sites/default/files/media_asset/JC2742_operational_guidelines_for_selecting_indicators_for_the_HIV_response_en.pdf
https://iris.who.int/handle/10665/128206
https://www.unaids.org/sites/default/files/sub_landing/files/8_2-Intro-to-IndicatorsFMEF.pdf
https://www.unaids.org/sites/default/files/sub_landing/files/8_2-Intro-to-IndicatorsFMEF.pdf
https://www.unaids.org/sites/default/files/sub_landing/files/8_2-Intro-to-IndicatorsFMEF.pdf
http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
http://dx.doi.org/10.1111/j.1468-0009.2005.00397.x
https://www.who.int/groups/mother-and-newborn-information-for-tracking-outcomes-and-results-(monitor)
https://www.who.int/groups/mother-and-newborn-information-for-tracking-outcomes-and-results-(monitor)
https://www.who.int/groups/mother-and-newborn-information-for-tracking-outcomes-and-results-(monitor)
https://www.microsoft.com/en-us/microsoft-365/excel
http://www.R-project.org/
https://www.onlinesurveys.ac.uk/
https://www.onlinesurveys.ac.uk/
http://dx.doi.org/10.1186/s13012-015-0369-z
https://apps.who.int/iris/bitstream/handle/10665/326495/9789241515887-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/326495/9789241515887-eng.pdf
http://dx.doi.org/10.1186/1471-2393-15-S2-S2
http://dx.doi.org/10.1016/S2214-109X(18)30403-0
http://dx.doi.org/10.1136/bmjgh-2022-011104
http://dx.doi.org/10.1542/peds.2023-061607
http://dx.doi.org/10.3389/fped.2024.1272104
https://iris.who.int/bitstream/handle/10665/373826/9789240080331-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/373826/9789240080331-eng.pdf?sequence=1
https://cdn.who.int/media/docs/default-source/world-health-data-platform/rhis-modules/facilityanalysisguidance-indicators-2021--01-21.pdf?sfvrsn=76b0be9b_5
https://cdn.who.int/media/docs/default-source/world-health-data-platform/rhis-modules/facilityanalysisguidance-indicators-2021--01-21.pdf?sfvrsn=76b0be9b_5
https://cdn.who.int/media/docs/default-source/world-health-data-platform/rhis-modules/facilityanalysisguidance-indicators-2021--01-21.pdf?sfvrsn=76b0be9b_5
https://cdn.who.int/media/docs/default-source/world-health-data-platform/rhis-modules/facilityanalysisguidance-indicators-2021--01-21.pdf?sfvrsn=76b0be9b_5
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/qed-quality-of-care-for-maternal-and-newborn-health-a-monitoring-framework-for-network-countries.pdf?sfvrsn=19a9f7d0_1&download=true
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/qed-quality-of-care-for-maternal-and-newborn-health-a-monitoring-framework-for-network-countries.pdf?sfvrsn=19a9f7d0_1&download=true
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/qed-quality-of-care-for-maternal-and-newborn-health-a-monitoring-framework-for-network-countries.pdf?sfvrsn=19a9f7d0_1&download=true
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/qed-quality-of-care-for-maternal-and-newborn-health-a-monitoring-framework-for-network-countries.pdf?sfvrsn=19a9f7d0_1&download=true
https://www.unicef.org/media/77166/file/Ending-preventable-newborn-deaths-and-stillbirths-by-2030-universal-health-coverage-in-2020%E2%80%932025.pdf
https://www.unicef.org/media/77166/file/Ending-preventable-newborn-deaths-and-stillbirths-by-2030-universal-health-coverage-in-2020%E2%80%932025.pdf
https://www.unicef.org/media/77166/file/Ending-preventable-newborn-deaths-and-stillbirths-by-2030-universal-health-coverage-in-2020%E2%80%932025.pdf
https://www.unicef.org/media/77166/file/Ending-preventable-newborn-deaths-and-stillbirths-by-2030-universal-health-coverage-in-2020%E2%80%932025.pdf
https://www.worldbank.org/en/topic/health/publication/global-civil-registration-vital-statistics-scaling-up-investment
https://www.worldbank.org/en/topic/health/publication/global-civil-registration-vital-statistics-scaling-up-investment
https://www.worldbank.org/en/topic/health/publication/global-civil-registration-vital-statistics-scaling-up-investment
https://iris.who.int/bitstream/handle/10665/348487/9789240036666-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/348487/9789240036666-eng.pdf?sequence=1
http://dx.doi.org/10.1016/S2214-109X(20)30104-2
http://dx.doi.org/10.1016/S2214-109X(20)30504-0
http://dx.doi.org/10.1186/s12884-020-03517-3
http://dx.doi.org/10.1371/journal.pone.0224746
http://dx.doi.org/10.1371/journal.pone.0224746
https://monitor.srhr.org/
https://apps.who.int/iris/bitstream/handle/10665/338689/WHO-2019-nCoV-essential_health_services-monitoring-2021.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/338689/WHO-2019-nCoV-essential_health_services-monitoring-2021.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/338689/WHO-2019-nCoV-essential_health_services-monitoring-2021.1-eng.pdf
http://dx.doi.org/10.1016/S0140-6736(14)60750-9
http://bmjopen.bmj.com/

44

45

46

47

48

WHO expert consultative group on small and/or sick newborn
indicators for Every Newborn Action Plan. Measuring ENAP
interventions for small and/or sick newborns in routine health
information systems: indicators and considerations from a WHO
expert consultation. J Glob Health 2025;15:04134.

Blencowe H, Okwaraji Y, Hug L, et al. Stillbirth Definition and

Data Quality Assessment for Health Management Information
Systems (HMIS), a guideline.2022, Available: https://data.unicef.
org/resources/stillbirth-definition-and-data-quality-assessment-for-
health-management-information-systems/ [Accessed 7 Aug 2025].
World Health Organization. International Classification of Diseases
11th Revision2022, Available: https://icd.who.int/en [Accessed 7 Aug
2025].

Edwards EM, Ehret DEY, Soll RF, et al. Vermont Oxford Network: a
worldwide learning community. Trans/ Pediatr 2019;8:182-92.
Vermont Oxford Network. Manual of Operations: Part 2. Part

1. Guidelines for Database Participation version 4.12022,

Available: https://vtoxford.zendesk.com/hc/article_attachments/
6539565329299/Manual_of_Operations_Part_1_v4.1.pdf [Accessed
7 Aug 2025].

49

50

51

52

53

World Health Organization, United Nations Children’s Fund, World
Bank Group. Nurturing care for early childhood development: a
framework for helping children survive and thrive to transform health
and human potential 2018, Available: https://apps.who.int/iris/
bitstream/handle/10665/272603/9789241514064-eng.pdf?ua=1&
ua=1 [Accessed 7 Aug 2025].

World Health Organization. Global reference list of 100 core health
indicators (plus health-related SDGs)2018, Available: https://apps.
who.int/iris/bitstream/handle/10665/259951/WHO-HIS-IER-GPM-
2018.1-eng.pdf [Accessed 7 Aug 2025].

Requejo J, Strong K, Agweyu A, et al. Measuring and monitoring
child health and wellbeing: recommendations for tracking progress
with a core set of indicators in the Sustainable Development Goals
era. Lancet Child Adolesc Health 2022;6:345-52.

WHO recommendations for care of the preterm or low birth weight
infant, 2023. Available: https://www.who.int/publications/i/item/
9789240058262 [Accessed 7 Aug 2025].

World Health Organization. Essential Newborn Care Course,
Available: https://www.who.int/tools/essential-newborn-care-course
[Accessed 7 Aug 2025].

Day LT, et al. BMJ Open 2025;15:¢100338. doi:10.1136/bmjopen-2025-100338

15

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

© aden
ul81s8M 8yl Jo AlsIaAluN 1e GZ0Z ‘LT 18qWaAoN uo /wod fwg uadolway/:dny woly papeojumod "520z 18403190 0Z U0 8E€00T-GZ0zZ-uadolwa/9eTT 0T se paysiignd 1siy :uado NG


http://dx.doi.org/10.7189/jogh.15.04134
https://data.unicef.org/resources/stillbirth-definition-and-data-quality-assessment-for-health-management-information-systems/
https://data.unicef.org/resources/stillbirth-definition-and-data-quality-assessment-for-health-management-information-systems/
https://data.unicef.org/resources/stillbirth-definition-and-data-quality-assessment-for-health-management-information-systems/
https://icd.who.int/en
http://dx.doi.org/10.21037/tp.2019.07.01
https://vtoxford.zendesk.com/hc/article_attachments/6539565329299/Manual_of_Operations_Part_1_v4.1.pdf
https://vtoxford.zendesk.com/hc/article_attachments/6539565329299/Manual_of_Operations_Part_1_v4.1.pdf
https://apps.who.int/iris/bitstream/handle/10665/272603/9789241514064-eng.pdf?ua=1&ua=1
https://apps.who.int/iris/bitstream/handle/10665/272603/9789241514064-eng.pdf?ua=1&ua=1
https://apps.who.int/iris/bitstream/handle/10665/272603/9789241514064-eng.pdf?ua=1&ua=1
https://apps.who.int/iris/bitstream/handle/10665/259951/WHO-HIS-IER-GPM-2018.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/259951/WHO-HIS-IER-GPM-2018.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/259951/WHO-HIS-IER-GPM-2018.1-eng.pdf
http://dx.doi.org/10.1016/S2352-4642(22)00039-6
https://www.who.int/publications/i/item/9789240058262
https://www.who.int/publications/i/item/9789240058262
https://www.who.int/tools/essential-newborn-care-course
http://bmjopen.bmj.com/

	Global prioritised indicators for measuring WHO’s quality-­of-­care standards for small and/or sick newborns in health facilities: development, global consultation and expert consensus
	Abstract
	Introduction﻿﻿
	Methods
	Step 1: developing a conceptual framework
	Step 2: identification of potential indicators
	Step 3: defining the criteria for selection of indicators
	Step 4: expert and stakeholder consultations
	Phase 1: TWG-led development of draft indicators
	Phase 2: stakeholder consultation survey on draft indicators
	Phase 3: TWG-led revision of indicator list and development of metadata

	Data management and analysis
	Role of the funding source
	Patient and public involvement

	Results
	Discussion
	Alignment with the scale-up model of SSNB care
	Measurement feasibility
	The path ahead
	Strengths and limitations

	Conclusion
	References


