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ABSTRACT
Introduction  There is a set of globally accepted and 
nationally adapted signal functions for categorising health 
facilities for maternal services. Newborn resuscitation is 
the only newborn intervention which is included in the 
WHO recommended list of emergency obstetric care signal 
functions. This is not enough to comprehensively assess 
the readiness of a health facility for providing newborn 
services. In order to address the major causes of newborn 
death, the Government of Bangladesh has prioritised a set 
of newborn interventions for national scale-up, the majority 
of which are facility-based. Effective delivery of these 
interventions depends on a core set of functions (skills and 
services). However, there is no standardised and approved 
set of newborn signal functions (NSFs) based on which 
the service availability and readiness of a health facility 
can be assessed for providing newborn services. Thus, 
this study will be the first of its kind to identify such NSFs. 
These NSFs can categorise health facilities and assist 
policymakers and health managers to appropriately plan 
and adequately monitor the progress and performance of 
health facilities delivering newborn healthcare.
Methods and analysis  We will adopt the Delphi 
technique of consensus building for identification of NSFs 
and 1–2 indicator for each function while employing expert 
consultation from relevant experts in Bangladesh. Based 
on the identified NSFs and signal function indicators, 
the existing health facility assessment (HFA) tools will 
be updated, and an HFA survey will be conducted to 
assess service availability and readiness of public health 
facilities in relation to the new NSFs. Descriptive statistics 
(proportion) with a 95% CI will be used to report the level 
of service availability and readiness of public facilities 
regarding NSFs.
Ethics and dissemination  Ethical approval was obtained 
from Research Review and Ethical Review Committee of 

icddr, b (PR-17089). Results will be disseminated through 
meetings, seminars, conference presentations and 
international peer-review journal articles.

INTRODUCTION
While during the Millenium Development 
Goals (MDG) era a 53% reduction of under-
five mortality was observed, declining from 91 
per 1000 live births in 1990 to 43 per 1000 
live births in 2015, the decline in neonatal 
mortality was only of 47% which was much 
lower than under-five mortality.1 Moving 
forward from the MDG era, in September 
2015, the United Nations (UN) General 
Assembly adopted the sustainable develop-
ment goals (SDGs) for the next 15 years with 
17 goals and 169 targets.2 Learning from 

Strengths and limitations of this study

►► This is the first study to identify widely agreed on 
newborn signal functions (NSFs) for Bangladesh.

►► This study will adopt the validated and widely used 
Delphi methodology to synthesise experts’ opinions 
capitalising on their knowledge and experience 
in newborn health practice and newborn health 
research.

►► The existing health facility assessment tool will be 
updated to test the NSFs in public health facilities.

►► There will be experts who will decline or will not 
be available to participate in the study and who 
may have different opinions than the experts who 
participated.
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the MDG experience, where there was no specific target 
related to newborn health, the third SDG goal has set 
a specific target (3.1) for reducing neonatal mortality.2 
The aim is to end all preventable neonatal death and 
to reduce the neonatal mortality rate of all countries 
to below 12 per 1000 live births by 2030.2 Focusing on 
newborn health is, therefore, a global priority for accel-
erating progress towards child survival and reaching the 
SDG targets.

Bangladesh was one of the 25 countries to reach the 
MDG 4 target.3 4 Despite this remarkable progress, 
Bangladesh still suffers from one of the highest neonatal 
mortality rates in the world (30 per 1000 live births) which 
accounts for around 61% of all under-five deaths.5 Consid-
ering this high burden, the Government of Bangladesh 
(GoB) has prioritised newborn health and committed to 
achieving the SDG target by reducing newborn mortality 
to 12 per 1000 live births or below. Bangladesh every 
newborn action plan and the National Newborn Health 
Programme in fourth Health Sector Programme (2016–
2022) of Bangladesh have prioritised a set of critical inter-
ventions for national scale-up to address the major causes 
of newborn death.6 The majority of these interventions 
require specialised and facility based care and hence need 
a strong health system to deliver the required services.7 8

Service availability and readiness of health facilities 
for delivering specific interventions can be measured 
through a set of signal functions. Signal functions are 
specific skills of the service providers or availability of 
specific services through which an intervention can be 
delivered in a health facility. Unfortunately, to date, there 
are no globally and nationally recognised signal functions 
through which the service availability and readiness of 
a health facility can be assessed for delivering newborn 
services. Additionally, there is no tool that can compre-
hensively assess the service availability and readiness of 
health facilities for newborn services.

In 1986, the WHO published a list of functions neces-
sary for providing obstetric care in first level referral facil-
ities.9 In 1997, a shorter list of functions was selected to 
form this list to treat the direct obstetric complications 
that cause the majority of maternal deaths around the 
globe.10 The shorter list of functions is known as the 
Emergency and Obstetric Care (EmOC) signal functions. 
Based on these EmOC signal functions, health facilities 
are classified as basic emergency obstetric care (BEmOC) 
or comprehensive obstetric care (CEmOC). A BEmOC 
facility should have seven signal functions and a CEmOC 
facility should have two additional signal functions (total 
nine). Newborn resuscitation is the only function related 
to a newborn intervention which is included in the WHO 
recommended EmOC signal functions.11 This is not 
enough to adequately assess the service availability and 
readiness of a health facility to cater to newborn services.

GoB has decided to scale up a set of newborn inter-
ventions nationally.12 The importance of a set of signal 
functions for appropriately categorising health facil-
ities concerning newborn services hold paramount 

importance for policy and programme planning. Consid-
ering the need and importance, the National Newborn 
Health Programme and Integrated Managment of Child-
hood Illness (IMCI) (NNHP & IMCI) of Directorate 
General of Health Services (DGHS) has adopted identi-
fication of newborn signal functions (NSFs) as a priority 
activity for appropriate planning and effective scale-up of 
newborn interventions in Bangladesh. This study has been 
designed to address the following research objectives:

Objective 1: to identify a set of NSFs for health facilities 
for adequately providing newborn services.

Objective 2: to select a set of indicators for assessing 
service availability and readiness of health facilities for 
providing services as per the NSFs.

Objective 3: to develop a tool for assessing the service 
availability and readiness of health facilities for providing 
services as per the NSFs.

Objective 4: to assess the service availability and readiness 
of public facilities for providing newborn services as per 
the NSFs.

METHODS
Study design
We propose to adopt the Delphi method to identify and 
finalise the NSFs and relevant indicators through expert 
consultation and consensus-building. The Delphi tech-
nique, mainly developed by Dalkey and Helmer at the 
Rand Corporation in the 1950s, which is a widely used 
and accepted method for achieving convergence of 
opinion concerning real-world knowledge solicited from 
experts within specific topic areas.13 14 The consensus in 
the Delphi method is obtained through multiple itera-
tions of ranking surveys and controlled feedback from 
the expert panel.15 The ranking survey may adopt a struc-
tured questionnaire and the controlled feedback is done 
through sharing of the survey results for review, discuss 
and change of opinion. The Delphi survey attempts to 
address ‘what could/should be’ rather than the tradi-
tional survey which explores ‘what is’.16 For assessing the 
newborn service availability and readiness of health facili-
ties in Bangladesh, we will conduct a health facility assess-
ment (HFA) survey. Table 1 describes the summary of the 
study summary, sample size, data collection and data anal-
ysis approaches.

Detail method for each of the objectives are presented 
below:

Objective 1
We will adopt a five-step Delphi process for identification 
of NSFs in Bangladesh.

Step 1–formation of the expert panel
We propose to form an expert panel consisting of newborn 
experts in Bangladesh. The National Technical Working 
Committee, the highest technical body on Newborn 
Health in Bangladesh (formed by Ministry of Health and 
Family Welfare, MoHFW) will be requested to form the 
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expert panel with specific terms of reference for identi-
fying the NSFs in Bangladesh. Moreover, we will use snow-
ball sampling to identify other potential newborn and 
health system experts. We will ask the purposive sample 
of experts to suggest names (and email contact) of other 
relevant stakeholders. The expert panel will have repre-
sentatives from the MoHFW, professional bodies, UN 
agencies, and development partners working in newborn 
health and measurement experts. The expert panel will 
be finalised after receiving confirmation from each panel-
list regarding his/her interest and availability to partici-
pate throughout the process. In addition, before each of 
the Delphi survey workshops, the programme manager 
of NNHP and IMCI, DGHS, MoHFW will send an offi-
cial call up letter to each member of the expert panel 
to participate in the workshop; which will contribute to 
ensuring maximum participation.

Step 2–listing of newborn interventions addressing the major 
causes of death
Desk review
A desk review will be conducted to identify the major 
causes of newborn death and relevant interventions as 
per the existing global, regional and national strategies 
and relevant guidelines.

Key informant interviews
Following the desk review a series of key informant inter-
view (KIIs) will be conducted with MoHFW programme 
managers and clinical experts to explore other newborn 
intervention which is not mentioned in the national and 
global strategies and guidelines.

Workshop
A workshop will be organised with the expert panel to 
finalise the list of newborn interventions. At first, objec-
tives and proposed methodology for identifying NSFs will 
be presented in the workshop, and necessary modifica-
tion will be made in the methodology based on expert 
feedback. Then, the details of Delphi method and specific 
roles of the expert panel will be described. Finally, the 
list of newborn interventions identified through desk 
review and KIIs will be presented before the expert panel 
(table 2). The list will be updated (if needed) in consul-
tation with the expert panel. The expert panel will be 
asked to rank the interventions as per the importance 
and relevance to the Bangladesh context. A four-point 
Likert scale will be used for the scoring exercise (1=abso-
lutely not essential; 2=moderately not essential; 3=moder-
ately essential; 4=absolutely essential). Since we want the 
expert panel to select or reject an intervention as a signal 
function, we will use an even number Likert scale to avoid 
neutral positions. Each member of the expert panel will 

Table 1  Study summary of the process, sample size, data collection and analysis by objective

Process Sample size
Data collection 
method Data analysis approach

Objective 1–to identify a set of NSFs for health facilities for adequately providing newborn services

Formation of the expert panel → Listing of newborn 
interventions addressing the major causes of death → Listing 
of possible functions for each intervention → Consensus 
building and stabilising

4–6 Delphi 
workshops

Delphi survey Central tendency (median) and 
a measure of distribution (IQR) 
for each of the items in the 
Delphi surveys

Objective 2–selection of NSFs indicators

Indicator listing → Indicator scoring and ranking → 
Consensus-building

2–3 Delphi 
workshops

Delphi survey Central tendency (median) and 
a measure of distribution (IQR) 
for each of the items in the 
Delphi surveys

Objective 3–development of health facility assessment tool

Variable mapping (content and construct validity) → Variable 
validation

8–10 health 
facilities

HFS Descriptive statistics for 
content validity and kappa 
statistics for construct validity

Objective 4–service availability and readiness of public health facilities

Training of data collectors → Health facility survey (HFS) 200 health 
facilities

HFS Descriptive statistics 
(proportion) with 95% CI

NSF, newborn signal function.

Table 2  Scoring and ranking of newborn interventions 
(illustrative)

S. 
No Cause of death Intervention Scoring Ranking

1 X A

2 B

3 C

4 Y D

5 E
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be asked to assign a score for each of the interventions. 
Anonymity will be maintained throughout the ranking 
and scoring process during Delphi survey. The following 
table outlines the scoring/ranking options and processes. 
The most important and relevant interventions will be 
selected based on this ranking and consensus-building 
exercise.

Step 3–listing of possible functions for each intervention
Desk review
A thorough desk review of the available literature (both 
published and unpublished) will be conducted to identify 
possible functions (skills and services required to deliver 
an intervention) for each of the listed interventions. The 
desk review will also help to identify relevant initiatives 
(identification of NSFs) and key learnings.

Key informant interviews
Following the desk review, a series of KIIs will be 
conducted with MoHFW programme managers and clin-
ical experts to explore other functions required to deliver 
the newborn interventions which were prioritised in the 
previous Delphi round.

Workshop
Workshop will be organised with the expert panel to 
finalise the list of newborn functions for each of the 
prioritised interventions. The list of functions identified 
through the desk review and KIIs will be presented before 
the expert panel. An open discussion will take place to 
make necessary modification to the list (inclusion or 
exclusion).

Step 4–workshop on consensus building
Workshop
A workshop will be organised with the expert panel to 
score the interventions as per the importance and rele-
vance to the Bangladesh context. A four-point Likert 
scale will be used for the scoring and ranking the func-
tions as per basic and comprehensive care (1=absolutely 
not essential; 2=moderately not essential; 3=moderately 
essential; 4=absolutely essential) (table 3).

The data collected through this ranking exercise will 
be analysed for agreement and consensus. Following 
that, another workshop will be organised with the expert 

panel in which the results from the previous round of the 
Delphi survey (scoring) will be presented. Each panellist 
will be provided with information on average group score 
and the score previously assigned by him/her for each 
intervention. Then, the panellists will be asked to rescore 
the functions independently and anonymously (table 4). 
The panellists will be asked to explain the reason if he/
she changes his/her previous score (if needed). Data 
collected through the previous round of Delphi survey 
(rescoring) will be analysed for agreement, consensus 
and stability.

Step 5–consensus building and stabilising
Workshop
A workshop will be organised for consensus-building 
around the prioritised functions. At first, the results from 
the previous round of the Delphi survey (rescoring) 
will be shared with the expert panel. The signal func-
tions will be ranked according to their scores. An open 
discussion will take place regarding the average score 
and rank of each of the functions. A list of 8–16 signal 
functions will be identified based on their scores and 
open discussion. They will be regarded as the final NSFs 
for Bangladesh.17

Objective 2
After identifying the NSFs, we propose to select 1–2 indi-
cators for assessing the service availability and readiness 
of health facilities for each signal function. The Delphi 
process of prioritisation and consensus building will 
be followed for identification and finalisation of these 
indicators.

Step 1–indicator listing
Desk review
A thorough desk review will be conducted to identify 
possible indicators for each of the NSFs listed in the 
previous stage.

Workshop
A workshop will be organised where the list of identified 
indicators will be shared with the expert panel and the list 
will be finalised through open discussion.

Table 3  Scoring and ranking of newborn functions (illustrative)

S. No Cause of death Intervention Function

Basic care Comprehensive care

Scoring Ranking Scoring Ranking

1 X A A1

2 A A2

3 B B1

4 B B2

5 Y D D1

6 E E1

7 E E2
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Step 2–indicator scoring and ranking
The indicators identified through desk review and consul-
tative workshops will be ranked through a Delphi survey 
(table 5). One to two indicators will be selected for each 
signal function through this exercise. At first, the expert 
panel will be asked to score the indicators. The NSF indi-
cators identified through the previous round of discussion 
will be prioritised through a Delphi survey. The indicators 
will be scored according to their importance and feasi-
bility of data collection. The following table outlines the 
scoring/ranking options and processes.

The data collected through this scoring exercise will be 
analysed for agreement and consensus. Following that, 
another workshop will be organised with the expert panel 
where the results from the previous round of Delphi 
survey (scoring) will be presented. Each panellist will 
be provided with information on average group score 
and the score previously assigned by him/her for each 
indicator. Then, the panellists will be asked to rescore 
the indicators independently and anonymously and to 

explain the reason if he/she changes his/her previous 
score (if needed) (table 6).

Data collected through previous rounds of Delphi 
survey (rescoring) will be analysed for agreement, 
consensus and stability.

Step 3–consensus-building
Following that, another workshop will be organised for 
consensus-building around the prioritised indicators. 
At first, the results from the previous round of Delphi 
survey (rescoring) will be shared with the expert panel. 
The proposed signal function indicators will be ranked 
according to their scores. An open discussion will take 
place regarding the average score and rank of each of the 
indicator. One to two indicators will be selected based on 
their scores and open discussion. They will be regarded as 
the final NSF indicators for Bangladesh.

Objective 3
Step 1–variable mapping
Once the NSF indicators are finalised, we will identify 
variables (numerators and denominators) required for 
measuring these indicators. Then, we will conduct a desk 
review to map the variables in existing HFA tools. We will 
consider the Bangladesh Health Facility Survey (BHFS) 
2014 tool as our base document for this mapping exercise.

Variables that are already present in the BHFS tool 2017 
will be automatically included in the list. For variables, 
that are not included in the BHFS 2017, we will categorise 
them in two types:

►► Type 1: variables that are absent in the BHFS 2017 
tool but present in other validated HFA tools.

►► Type 2: variables that are absent in both the BHFS 
2017 tool and other validated tools.

For type 1 variables, we will directly incorporate them 
into the BHFS 2017 tool. However, for type 2 variables, 
we will incorporate them in the BHFS 2017 tool after 
validation.

Table 5  Scoring and ranking of newborn signal functions 
(NSFs) indicators

S. 
No NSFs

Indicator

Importance
Feasibility of data 
collection

Score Rank Score Rank

1 X A

2 X B

3 X C

4 Y D

5 Y E

Importance: 1=absolutely not essential; 2=moderately not 
essential; 3=moderately essential; 4=absolutely essential.
Feasibility: 1=absolutely not feasible; 2=moderately not feasible; 
3=moderately feasible; 4=absolutely feasible.

Table 4  Rescoring and reranking of newborn functions as per the interventions

S. 
No

Cause of 
death Intervention Function

The previous round 
of score and rank by 
individual panellist

The previous round of 
average score and rank 
by the expert panel

New score and rank by 
individual panellist

Basic 
care

Comprehensive 
care

Basic 
care

Comprehensive 
care

Basic 
care

Comprehensive 
care

S R S R S R S R S R S R

1 X A A1  �   �   �   �   �   �   �   �   �   �   �   �

2 A A2  �   �   �   �   �   �   �   �   �   �   �   �

3 B B1  �   �   �   �   �   �   �   �   �   �   �   �

4 B B2  �   �   �   �   �   �   �   �   �   �   �   �

5 Y D D1  �   �   �   �   �   �   �   �   �   �   �   �

6 E E1  �   �   �   �   �   �   �   �   �   �   �   �

7 E E2  �   �   �   �   �   �   �   �   �   �   �   �

R, rank; S, score.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

U
n

iversity o
f O

xfo
rd

at B
o

d
leian

 L
ib

raries o
f th

e
 

o
n

 O
cto

b
er 18, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
1 S

ep
tem

b
er 2020. 

10.1136/b
m

jo
p

en
-2020-037418 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


6 Rahman AE, et al. BMJ Open 2020;10:e037418. doi:10.1136/bmjopen-2020-037418

Open access�

Step 2–variable validation
We will assess the content validity of type-2 variables 
through consultation with the expert panel. Construct 
validity will be measured through field testing. The field 
testing will be conducted by project research physicians 
(PRPs). In addition, in-depth interviews will be conducted 
with the facility managers and health service providers to 
explore the opinions of respondents regarding the type-2 
variables. Finally, the BHFS 2017 tool will be updated with 
all type 1 and type 2 variables.

Objective 4
We propose to conduct an HFA survey to assess the service 
availability and readiness of public health facilities as per 
the NSFs. The updated HFA tool (developed through this 
exercise) will be used for this purpose.

Sample size by objective
Objectives 1 and 2
Six to nine Delphi survey workshops will be organised 
to identify a set of NSFs and NSF indicators. We are also 
expecting to conduct 4–6 KIIs for this purpose.

Objective 3
Tool pretesting will be conducted in 8–10 health facilities 
to finalise the HFA tool.

Objective 4
A precision-based sample size was calculated to assess the 
service availability and readiness of public hospitals and 
health facilities as per the NSFs. Since there is no existing 
estimate, we aim to cover maximum variance (50%) 
with 10% error margin. Assuming a non-response rate 
of around 5%,18 the required sample size is 101 public 
facilities.

There are 64 districts in Bangladesh. Each district has 
6–12 subdistricts (upazila) and each subdistrict has 8–10 
unions. In each district there is a District Hospital (DH) 
(tertiary level referral facility) and a Maternal and Child 
Welfare Centre (MCWC) (primary level referral facility 
dedicated for maternal and child health). In each Upazila 
(subdistrict), there is an Upazila Health Complexes 
(UHC) (primary level referral facility). In each union, 
there is one Union Health and Family Welfare Centers 
(UHFWC) (primary health centre) and 3–4 community 
clinics (CCs) (primary health outpost centre).

We will randomly select 21 districts. The DHs and the 
MCWCs of the selected district will be surveyed. We will 
then randomly select one subdistrict from the selected 
district and the UHC of the selected subdistrict will be 
surveyed. We will randomly select one union from each 
subdistrict and the UHFWC of the selected union will be 
surveyed. We will also randomly select one CC from each 
of the selected unions for survey.

Data collection by objective
Objectives 1 and 2
Data will be collected through organising a workshop 
with expert panel members. The panel members will be Ta
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asked to score and rank each intervention in a structured 
tool. Once the intervention list is finalised, another work-
shop will be organised for scoring and ranking of the 
functions that are required to provide the selected inter-
ventions. The same process will be followed to collect 
data on scoring and ranking of each of the indicators. 
A social scientist/qualitative researcher will conduct KII 
with MoHFW programme managers and clinical experts 
to explore the newborn interventions and functions that 
are required to provide these interventions.

Objective 3
The field testing of new HFA tool will be conducted 
by PRPs in 8–10 health facilities to understand validity. 
A social scientist/qualitative researcher will conduct 
in-depth interviews with the hospital managers and health 
service providers to explore the opinions of prospective 
respondents regarding the type-2 variables.

Objective 4
The HFA surveys will be conducted to assess the service 
availability and readiness of the participating facilities 
as per the NSFs. The assessment team will consist of two 
PRPs who will be specially trained in HFA for NSFs. The 
assessment team will assess the health facility using the 
HFA tool for NSFs.

Data quality monitoring
Regarding the identification of NSFs, we have to rely on 
the scoring and ranking exercise of the expert panel. 
Regarding HFA survey, periodic and sudden spot checks 
will be conducted by the central level experts to assess the 
completeness and validity of documentation. The study 
team will facilitate the supervision process.

Data management
The database will be managed in structured query 
language (SQL) server 2008. The server will be password 
protected and only the developer will have permission 
to log in to the database. All possible data validations 
system like consistency check, logical check, range check, 
uniqueness check, skip rules, and so on will be in-built to 
prevent errors or inconsistency in data entry.

Data analysis by objective
Quantitative: objectives 1 and 2
Central tendency (median) and a measure of dispersion 
(IQR) will be presented for each of the items in the Delphi 
surveys. Study shows that convergence of ideas and reasoning 
towards a subjective central tendency measure has to be 
there to achieve consensus.19 20 Agreement and consensus 
will be considered to be achieved (for including in the final 
list) if the median value an item is 3 or more and IQR is 
≤1.19 21 The rule of thumb is that for a five-point or four-point 
Likert scale, an IQR of one or less is a suitable indication of 
consensus. For a four-point Likert scale, an IQR of one or 
less than 1 means that more than 75% of all opinions fall 
within 1 point on the scale. Stability of response measures 
the reliability of results and refers to the level of agreement 

between rounds. In order to measure stability, we will include 
all items in subsequent rounds (even if they have achieved 
consensus in the previous round). Since the data are ordinal 
(Likert scale), we will use the Wilcoxon matched-pair signed-
rank test to measure the stability of individual scoring (by 
a panellist) between rounds. Consensus and agreement will 
be considered stable when there is no significant change 
between rounds.

Objective 3
Content validity of the newly added variables will be checked 
with descriptive statistics (proportions). Content validity will 
be considered to be achieved when more than 80% of the 
participant agrees that the language of the newly added 
question appropriately reflects the content/variable that 
it is supposed to measure. Kappa statistics will be used to 
report on the construct validity of the newly added variables 
(PRPs vs healthcare provider). Construct validity of the vari-
able will be considered to be achieved if the kappa statistics 
is ≥0.75.

Objective 4
Descriptive statistics (proportion) with a 95% CI will be used 
to report the level of service availability and readiness of 
public facilities regarding NSFs. The estimates will be disag-
gregated based on the type of facilities.

Desk review and qualitative analysis
All KIIs will be audio-recorded and then transcribed. The 
interviews will be conducted in Bangla. First, the researchers 
will read all transcripts to achieve data familiarisation. Then 
the transcripts will be reviewed by the investigators and a 
primary code book will be developed based on which coding 
categories will be constructed by the investigators. We will 
adopt a content analysis approach for desk review and qual-
itative analysis.

Patient and public involvement
The Delphi experts will be involved throughout the study 
providing their feedbacks and opinions during Delphi work-
shops and Delphi surveys. Their feedbacks will be incorpo-
rated to finalise the Delphi survey tool, to identify and rank 
NSFs, and HFA tool. The HFA tool will be used by local-level 
health managers and supervisors. Delphi experts will also be 
invited to participate in dissemination events and to develop 
dissemination materials. This study will assess public health 
facilities and thus will use only facility data without patient 
recruitment. We will disseminate the results through dissem-
ination workshops, research briefs, posters, report writing 
and scientific writing to newborn experts, researchers, 
public health professionals, policy makers and others who 
represents government, non-government (NGO) and devel-
opment organisations.

Throughout this study, patient involvement is not 
required. Patients were not invited to comment on the 
study design or will not be consulted to interpret the 
results.
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DISCUSSION
Service availability and readiness of health facilities can play 
a determining role in the ability of health systems to cater to 
health services to the target population. Inadequate service 
availability and readiness of health facilities for providing 
healthy and sick newborn care may act as a significant 
barrier to achieving effective coverage of these interven-
tions at scale.22–27 Therefore, strategic focus and significant 
investments are required to increase service provision, avail-
ability, readiness and quality of care pertaining to the priority 
newborn interventions in different levels of health facilities 
in Bangladesh. In addition, the readiness and performance 
of health facilities in delivering these interventions needs 
to be closely monitored and tracked. However, monitoring 
service availability and readiness of health facilities is often 
a weak component of health systems in resource poor 
settings.28 The result of this study will contribute to assessing 
the service availability and readiness of a health facility for 
delivering specific interventions. In addition, it will help in 
categorising health facilities and will assist policy makers 
and health managers to appropriately plan and adequately 
monitor the progress and performance of health facilities.29

There have been some attempts to develop signal func-
tions for paediatric care, but there has not been a consensus. 
A Delphi study was conducted to identify a set of quality 
of care indicators for paediatric inpatient care in Kenya.30 
The study selected six common paediatric conditions and 
identified relevant indicators after assessing their perceived 
validity and acceptability through expert consultation. Most 
of the indicators were rated considering outcome, reliability, 
actionability and priority. However, less attention was given 
in considering the feasibility of data collection during rating. 
Similarly, the Pakistan Initiative for Maternal and Newborns 
study conducted an HFA survey in 2005 and used some 
criteria for categorising facilities to basic and comprehen-
sive care.31 However, none of these attempts could iden-
tify a comprehensive list of signal functions for newborn 
services.30 31 Our study will score and rank the indicators 
considering importance (impact, reliability, actionability, 
priority) and feasibility of data collection.

Another attempt was undertaken in Zimbabwe to identify 
a set of signal functions for emergency newborn care.32 Six 
basic and three comprehensive emergency newborn care 
signal functions were identified by the Zimbabwe Repro-
ductive Health Steering Committee. However, there was no 
transparent guideline on coverage standards and content 
for emergency newborn care. Moreover, categories were 
not consistent as there was non-emergency routine care 
included, namely, thermal care. There were some other rele-
vant initiatives to address this issue, but none of these was 
able to develop a comprehensive list of NSFs.11 30 32–35 The 
London School of Hygiene and Tropical Medicine has also 
undertaken an initiative to identify a set of signal functions 
through a global consultative process. Our study will identify 
a comprehensive list of NSFs through a structured process 
of scoring, ranking, rescoring, reranking, consensus building 
and stabilisation.

The BHFS is a nationally representative health facility 
survey designed to assess the readiness of public, NGO and 
private healthcare facilities in Bangladesh. The BHFS reports 
newborn resuscitation as the only NSFs that is approved by 
WHO as a recommended EmONC signal functions. This is 
not enough to adequately assess service availability and read-
iness of a health facility to cater to newborn services. A set of 
NSFs is the prerequisite to assessing the readiness of a health 
facility for delivering newborn interventions. Our study will 
identify a set of NSFs Indicators along with identifying vari-
ables required for measuring those indicators. Afterwards, 
the selected variables will be validated. The HFA tool is 
updated as per the validated variables which will be able to 
comprehensively assess the service availability and readiness 
of health facilities regarding newborn services.

To date, there are no globally or nationally recognised 
signal functions through which the service availability and 
readiness of a health facility to deliver newborn services 
can be assessed. We anticipate that this study will be able 
to develop a widely agreed-upon set of NSFs that will assist 
in updating the HFA tool of Bangladesh. The result of 
the study will inform us regarding the actual readiness of 
health facilities in providing newborn healthcare services. 
The result will also contribute to categorising health facil-
ities as basic and comprehensive newborn care facilities. 
The study findings will assist policymakers and health 
managers to appropriately plan and adequately monitor 
the progress and performance of health facilities deliv-
ering newborn healthcare in Bangladesh.

Ethics and consent to participate
Ethical approval to conduct the study is obtained from 
the Institutional Review Board of icddr, b (PR-17089). 
Written and informed consent will be obtained from all 
the participants. Privacy and confidentially of respon-
dents will strictly be maintained. Confidentiality of data 
will be assured at all steps of data collection, data manage-
ment, and analysis. All personal identifiers (ie, name and 
addresses) will be removed before analysis. In addition, 
the data (Delphi Survey, KII and HFS) will be kept under-
lock and key for protecting privacy.

Dissemination plan
The planned completion date of the present study is 31 
September 2020. We will publish our findings in a peer-
reviewed journal and may also present them at confer-
ences and workshops. We will also develop detailed report.
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