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AbstrAct
Introduction Nepal Perinatal Quality Improvement Project 
(NePeriQIP) intends to scale up a quality improvement (QI) 
intervention for perinatal care according to WHO/National 
guidelines in hospitals of Nepal using the existing health 
system structures. The intervention builds on previous 
research on the implementation of Helping Babies Breathe-
quality improvement cycle in a tertiary healthcare setting 
in Nepal. The objective of this study is to evaluate the 
effect of this scaled-up intervention on perinatal health 
outcomes.
Methods/design Cluster-randomised controlled trial 
using a stepped wedged design with 3 months delay 
between wedges will be conducted in 12 public hospitals 
with a total annual delivery rate of 60 000. Each wedge 
will consist of 3 hospitals. Impact will be evaluated on 
intrapartum-related mortality (primary outcome), overall 
neonatal mortality and morbidity and health worker's 
performance on neonatal care (secondary outcomes). 
A process evaluation and a cost-effectiveness analysis 
will be performed to understand the functionality of 
the intervention and to further guide health system 
investments will also be performed.
Discussion In contexts where resources are limited, there 
is a need to find scalable and sustainable implementation 
strategies for improved care delivery. The proposed study 
will add to the scarce evidence base on how to scale up 
interventions within existing health systems. If successful, 
the NePeriQIP model can provide a replicable solution in 
similar settings where support and investment from the 
health system is poor, and national governments have 
made a global pledge to reduce perinatal mortality.
trial registration number ISRCTN30829654.

IntroDuctIon
Stillbirths and neonatal deaths account for 
>5.6 million deaths annually and have been 
observed as a huge global health challenge.1 
Over two-thirds of these deaths are prevent-
able and take place in countries and in settings 

where resources are scarce.1 2 These deaths are 
the reflection of huge societal inequities and 
inaccessibility to quality care at and around 
the time of birth.3 With the transition from 
Millennium Development Goals to the new 
global Sustainable Development Goals, abso-
lute targets have been set to reduce stillbirth 
and neonatal mortality.4 In the last 25 years, 
investment has been made to identify cost-ef-
fective interventions such as intrapartum 
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Key messages

What is already known about this topic?
 ► There is a growing interest for the need to 
strengthen quality of care globally.

 ► Helping Babies Breathe has been proven effective 
in reducing intrapartum stillbirths and early 
neonatal mortality.

 ► Quality improvement initiatives have the potential to 
promote sustainability of intervention effects.

What are the new findings?
 ► There is a dearth of evidence on how to take 
quality of care interventions to scale in weak health 
systems.

 ► The proposed study will supply evidence on health 
outcomes after scaling up of quality improvement 
measures within a public health system in a 
low-resource setting.

 ► Insights and experiences of the process of 
strengthening the health system to deliver better 
quality of care will be documented and provided.

What are the recommendations for policy and 
practice?

 ► Improving quality of care during the perinatal period 
should be a prioritised area for investment.

 ► Efforts to scale up evidence-based interventions for 
improved quality of care need to be investigated.
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fetal heart rate surveillance, neonatal resuscitation, 
early initiation of breastfeeding, Kangaroo Mother Care 
(KMC), infection prevention and management to reduce 
mortality during the intrapartum and neonatal period.5–7 
However, translation of these evidence-based interven-
tions into effective clinical practice and at scale has been 
a challenge in low resource settings where the economic 
benefit is high.3 8 9 In an effort to provide guidance for 
implementation of perinatal interventions to countries, 
WHO has recommended Standards for improving quality 
of maternal and newborn care in health facilities.10 However, 
these proposed standards for care require rigorous eval-
uation in health system context in terms of its ability to 
translate science into practice.

The research group has previously conducted a study 
on a quality improvement (QI) model for standard 
neonatal resuscitation (Helping Babies Breathe-quality 
improvement cycle (HBB-QIC)) in a tertiary hospital 
setting in Nepal and reported improvements in health 
worker's performance and perinatal outcome.11 12 
However, the upscale of this model in the health system 
setting has yet to be evaluated in terms of its effectiveness 
and sustainability.

There were two major lesson learnt from this previous 
study evaluating HBB-QIC. First, effort on neonatal 
resuscitation reduced intrapartum stillbirth and first-day 
mortality. However, it did not reduce overall perinatal 
mortality,13 so a comprehensive neonatal care interven-
tion is needed to see overall change in perinatal mortality. 
Therefore, the Nepal Perinatal Quality Improvement 
Project (NePeriQIP) focuses on the continuum of care 
during the perinatal period, adding training on all 
aspects of the National Neonatal Clinical Protocol to the 
HBB training.

Second, a sustainable approach for QI implementation 
is necessary especially in settings where the resources for 
support are scare and inconsistent. Systematic reviews 
have also shown that a combination of implementation 
strategies, such as weekly review meetings, and periodic 
simulated skill checks, checklists and self-evaluation is 
a more effective strategy to improve the clinical perfor-
mance than a single strategy.14–18 This was also the expe-
rience from the previous HBB-QIC trial, where multiple 
implementation strategies were used. Process audit and 
feedback complemented training, which resulted in 
retention of skills learnt during training and new prac-
tices implemented in the clinic.19

Nepal has pledged to reduce the current stillbirth 
rate of 18 per 1000 births to 13 and newborn mortality 
to 11 per 1000 live births by 2035, committing to the 
Every Newborn Action Plan.20 21 Improving quality of 
care around the time of birth will save lives and reduce 
morbidity but require a functional health system. Similar 
to other low-income countries, delivering quality health 
services to the population remains a challenge in Nepal, 
despite increase in number of human resources and 
improved infrastructure.22 23 With the nationwide intro-
duction of demand side financing for improving access 

to maternal and neonatal care in the health facilities 
since 2005, the number of women delivering in institu-
tions has increased by threefold.23–25

An assessment of quality of perinatal care in hospitals 
of Nepal has shown that health workers do not perform 
as per the standards and lack necessary tools and envi-
ronment to implement those standards.26 The context of 
rapid increase in institutional deliveries and poor quality 
of care warrants improvement in the structures, systems 
and performance for perinatal care.

In response to these needs and with the lessons learnt 
from previous trials, NePeriQIP intends to scale up an 
extended version of the HBB-QIC package for improved 
perinatal care in hospitals in Nepal. Primary objective 
of this study is to evaluate impact of this scaled-up inter-
vention on intrapartum mortality (intrapartum stillbirth 
and first-day mortality). Secondary objectives are to assess 
the effect of the intervention model on overall neonatal 
mortality and morbidity and health worker's perfor-
mance on neonatal care, and to evaluate the process of 
implementation. A cost-effectiveness analysis to further 
guide health system investments will also be performed.

MetHoDs
setting
The NePeriQIP intervention will be implemented in 12 
district level public hospitals in Nepal. Hospitals with 
>1000 deliveries per year were identified. The selected 
hospitals had an annual delivery rate ranging from 
approximately 1000 to 11 000, and an estimated intra-
partum mortality rate of 20/1000 births (table 1). The 
geographical location of these hospitals are scattered all 
throughout the country, mostly in the flat lands. These 
hospitals are the referral hospitals for providing maternal 
and perinatal care. We selected these hospitals with the 
criteria of having government health facilities with deliv-
eries >1000 per year.

Intervention
The extended HBB-QIC will be administered to all 12 
hospitals. NePeriQIP will be rolled out in three phases: 
preparatory, implementation and sustainability phase.

Preparatory phase
In order to enable the introduction and implementation 
of NePeriQIP, mentors will be recruited externally by 
central Ministry of Health. These mentors will be clini-
cians with experience of working in perinatal health. 
They will be responsible to revitalise and orient the 
administration at each hospital to implement the NePer-
iQIP intervention. Using set selection criteria 2–4, QI 
facilitators will be recruited internally at each hospital. 
These facilitators will be responsible to implement the 
QI interventions in clinical units in each of the 12 hospi-
tals. The QI facilitators and mentors will be trained on 
facilitation skills and standard perinatal care package by 
the research team. As a first task the QI facilitators will 
together with clinical unit staffs conduct assessment of 
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Table 1 Estimated numbers of deliveries at included hospitals and the possible change in primary outcome possible to 
detect at each hospital (alfa 0.05, beta 0.8).

Wedge 1
(3 months baseline)

Deliveries 
2015

Estimated number 
of deliveries before 
intervention

Estimated number 
of deliveries after 
intervention
(9 months follow-up)

Change in intrapartum 
mortality possible to 
detect given baseline 
20/1000

1 Western Regional Hospital 9427 2400 9400 8/1000

2 Mid-Western Regional 
Hospital

3139 750 2400 13/1000

3 Bardiya District Hospital 1065 250 800 N/A

 

Wedge 2
(6 months baseline)

4 Bharatpur Hospital 11 318 5700 8500 7/1000

5 Seti Zonal Hospital 5767 2900 3900 9/1000

6 Nuwakot District Hospital 1438 700 1100 16/1000

 

Wedge 3
(9 months baseline)

7 Koshi Zonal Hospital 8355 6300 6300 7/1000

8 Rapti Sub-Regional 
Hospital

3280 2500 2500 10/1000

9 Nawalparasi District 
Hospital

1374 1000 1000 15/1000

 

Wedge 4
(12 months baseline)

10 Lumbini Zonal Hospital 9007 9000 6800 6/1000

11 Bheri Zonal Hospital 4276 4300 3200 8/1000

12 Pyuthan District Hospital 1194 1200 900 15/1000

Total 60 571 37 000 46 800

N/A, not available.

the readiness, availability and quality of perinatal care. 
Based on the findings, a causal/bottleneck analysis on 
inadequacy of quality of perinatal care will be conducted. 
Results will be shared with the hospital administra-
tion and a plan will be developed and implemented to 
improve the quality of perinatal care. Routine use of 
inpatient sick newborn register will be strengthened to 
improve the monitoring of perinatal care. This phase will 
take 3 months for completion.

Implementation phase
The implementation phase will commence with series 
of trainings to build capacity of health workers on 
WHO Standards for Improving Quality of Maternal and 
Newborn Care in health facilities10 and the National 
Neonatal Clinical Protocol.27 This training will build on 
the HBB methodology and be extended to comprehen-
sively cover delivery and essential newborn care. After 
6 months of implementation, refresher training will be 
done to health workers on clinical standards.

During the implementation phase, the mentors will 
support and supervise the QI facilitators on a periodical 
basis and conduct individual in-house training if deemed 
necessary. The implementation phase will be ongoing for 
9 months.

sustainability phase
In order to fully implement and sustain the NePeriQIP 
intervention, the QI facilitators will be expected to 
continue with QI activities as an integral component of 
daily practice.

study design
A stepped-wedge cluster-randomised design will be 
applied and the hospitals will be randomly allocated to 
four wedges with different time points for initiation of 
intervention; each wedge will thus include three hospi-
tals (figure 1).28 The delay in intervention start will be 
3 months, meaning that the preparatory phase will be 
completed for each step before starting the next. Rando-
misation was performed proportionate to number of 
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Figure 1 Gantt chart for intervention design.

deliveries per year in each hospital starting by allocating 
one of the four largest hospitals to each wedge and then 
continued with the middle-range hospitals. Finally, the 
four hospitals with the least deliveries per year were 
randomly allocated to each wedge. This implies that all 
hospitals will eventually receive the intervention with 
a total duration of 12 months (3 months preparatory 
phase and 9 months implementation phase). In order to 
achieve a sustained effect of the intervention, the hospital 
managements will be stimulated to continue beyond the 
intervention period of 12 months.

At the hospitals with most expected deliveries in each 
wedge on-location observations of clinical practice during 
delivery and immediate postnatal care will be performed.

All three phases will be evaluated through process 
evaluation where documentation of activities and deci-
sions, trainings, activities and the supportive supervision 
of mentors will be gathered. Qualitative data on percep-
tions, attitudes and understanding of the process will 
be collected through focus group discussions (FGDs), 
in-depth interviews (IDIs) and ethnographic data collec-
tion methods. Further detail of process evaluation will be 
published elsewhere.

A cost-effectiveness analysis will be performed after 
completion of intervention, calculating cost of lives saved 
and disability-adjusted life years (DALYs) averted and 
quality-adjusted life years (QALYs) gained.

Data collection
Data collection will start at all hospitals at the same time 
(figure 1) and continue until all hospitals have completed 
the full intervention period of 12 months (preparatory 
and Implementation phases) and at least 3 months of 
sustainability phase. Thus, data collection will be ongoing 
at all hospitals for a total of 24 months (figure 1). To 
standardise data collection process, the research group 
will use the WHO Standards for Improving Quality of 

Maternal and Newborn Care in health facilities.10 A team 
of data collectors, supervised by a research manager, 
will be established to collect information on mortality 
outcomes, health worker's performance, beneficiaries' 
perception and process documentation (table 2). The 
data collectors will extract information from the records 
of the hospital, conduct exit client interviews and observe 
clinical practices on perinatal care in hospitals. A stand-
ardised data collection protocol will be used to ensure 
consistency and stringency at the different hospitals. 
Training will be provided to the data collectors on selec-
tion criteria of women, taking consent, clinical observa-
tion, interview and data retrieval. Pregnant women with 
gestational age ≥22 weeks with a fetal heart sound at 
admission who agree to participate in the study will be 
eligible for the study.

Registry data
A uniform data collection system will be established in 
the 12 hospitals. Data collection will be separate from 
QI implementation and will start at the same time in all 
12 hospitals. Data collectors provided by the research 
project will work in close collaboration with the Medical 
Record Officer at each hospital to ensure quality of 
routine documentation. Data will be extracted from the 
medical records and registries for the full study period.

Exit interviews
Exit interviews will be conducted by the team of data 
collectors with all mothers on discharge from all study 
hospitals during the study period. A semi-structured ques-
tionnaire will be used in order to capture maternal recall 
of delivery care and descriptive background factors. Any 
women who meet the eligibility criteria will be informed 
about the study and requested to participate and the data 
collector will take the informed written consent from 
women agreeing to participate in the study.
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Table 2 Outcome measures

Indicator Study design

Primary outcome 
measures

Intrapartum mortality measured as intrapartum 
stillbirth (death within uterus ≥22 weeks of gestation 
or birth weight ≥ 500 g) and

Registry data

First-day neonatal mortality (deaths within first 24 
hours of birth)

Registry data

Secondary outcome 
measures

Early (0–6 days) and late neonatal (7–27 days) in-
hospital mortality

Registry data

Admittance to Sick Newborn Care Units and 
morbidity epidemiology

Sick Newborn Surveillance and Registry data

Rate and severity of neonatal encephalopathy Sick Newborn Surveillance

Health workers’ performance:
 ► on fetal surveillance in clinical settings
 ► on neonatal resuscitation in simulated and 
clinical settings

 ► on essential newborn care (immediate newborn 
care, cord care practices, breast feeding, 
Kangaroo Mother Care, routine assessment of 
newborn)

 ► on infection prevention and management

Clinical Observations, Registry data and Exit 
interviews

Beneficiaries' satisfaction on the received care Exit interviews

Acceptability and adequacy of each implementation 
strategy component

Focus Group Discussions and In-Depth Interviews

Perceptions and attitudes of perinatal care practices 
among health workers and families

Focus Group Discussions and In-Depth Interviews

Cost-effectiveness of the intervention Research administration records

Sick newborn surveillance
All newborns admitted to the Sick Newborn Care Unit 
or paediatric wards will be registered using a separate 
follow-up form. Data on reason for admission and medi-
cations given will be noted.

Clinical observations
Clinical observations will be conducted to capture the 
clinical variables extracted from the WHO standards. 
Tools for observation of labour management and post-
natal care29 will be developed and piloted.

Social autopsy
In order to assess the social and demographic factors 
associated with stillbirth and neonatal death, a social 
autopsy tool will be used to interview the relative of the 
deceased baby at the time of discharge. This tool, which 
has been validated in similar settings and widely used,30 
will help to identify what needs to be improved at home, 
community and health facility level to reduce the delay in 
care of mother and newborn.

Knowledge and skill evaluation
Knowledge and skill evaluation will be done at four 
different time points to collect information on the health 
workers competency on intrapartum fetal surveillance, 
neonatal resuscitation, immediate newborn care, breast 
feeding, KMC, infection prevention and management.

Economic evaluation
Cost-effectiveness of the quality improvement interven-
tion will be compared with usual care from the societal 
perspective during the trial period. The comparator will 
be standard treatment at district level public hospitals in 
Nepal prior to the NePeriQIP intervention. The cost per 
saved life, incremental cost-effectiveness ratio per QALY 
gained and DALY averted will be calculated under the 
assumption that the NePeriQIP intervention does not 
affect morbidity and quality of life. This assumption is 
similar to assumption made by Vossius et al.31

The cost-effectiveness will also be calculated under 
different scenarios of how the intervention affects quality 
of life, where data on morbidity (eg, birth weight, cogni-
tive function, neonatal encephalopathy) collected at 
discharge (and follow-up) will be used to assess the likeli-
hood of different scenarios.

The evaluation has a societal perspective. All costs 
for healthcare at delivery, and all costs related to the 
implementation and sustainability of the intervention 
will be recorded. The latter includes costs for training 
(eg, costs for instructors and time lost for healthcare 
professionals under training), costs related to changed 
practice and costs for maintaining the QI intervention 
(eg, time cost for follow-up and retraining). Secondary 
data sources on healthcare costs, income and labour 
market outcomes (Nepal Annual Household Survey) 
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and life expectancy in the general population will be 
used.

sample size and power calculation
Power calculation for the primary outcome is based on 
preliminary estimates of an intrapartum mortality of 
20/1000 births and 60 000 deliveries in the study hospi-
tals per year. We estimated the intraclass correlation coef-
ficient to 0.01, based on previous findings from litera-
ture.32 33 A 1 year sample according to the stepped-wedge 
design with 12 clusters (hospitals) would preliminarily 
allow us to demonstrate a significant reduction of intra-
partum mortality of 14/1000 births, that is, to 6/1000 or 
less (alfa 0.05, beta 0.80). Calculations performed with R 
package CRTsize.

Given the limitation of the cluster-randomised design 
to detect changes in small proportion we have also calcu-
lated the change in intrapartum mortality possible to 
detect at each hospital when comparing baseline (vari-
able number of months) and intervention period (9 
months) (table 1).

Data management
For the purpose of ensuring high-quality data collec-
tion, management and data security an independent 
data monitoring committee will be formed. All data will 
be saved on a server and backed up on a weekly basis. 
The project manager and the data manager will make 
spot checks monthly at the 12 hospitals to verify records 
with the primary source of data. A quality control team 
from Uppsala University will provide oversight to ensure 
quality of data collection and to avoid data loss on a 
regular basis. Procedures for data storage and handling 
will follow strict ethical review board and confidentiality 
rules.

Data analysis
Analysis of the intervention package effectiveness will be 
based on comparison of intervention and control group 
according to the stepped-wedge randomised design and a 
before-after design at each hospital. Descriptive analyses 
and logistic regression will be used to detect differences 
between study arms and time points. Cross-sectional data 
gathered through the established surveillance system and 
clinical observations will produce a large data set allowing 
for epidemiological analyses. Qualitative data from FDGs 
and IDIs will be analysed by thematic analysis and frame-
work analysis. The final report of this protocol will follow 
the general Consolidated Standards of Reporting Trials 
Statement.

ethical consideration
All research involving newborn infants needs careful 
ethical consideration, mainly since the subjects them-
selves cannot agree to whether they want to participate 
in the study or not. Based on our previous experience 
from studies in a tertiary hospital of Nepal, there is no 
adverse effect of the implementation of standard peri-
natal protocol.11 By using the stepped-wedge design all 

hospitals will eventually be included and receive the 
intervention.

Clinical observations will monitor the performance of 
health staff. The data collectors will not make reminders 
to healthcare staff if failing to follow protocol, unless 
there is an imminent threat to the life of mother or child. 
Withholding knowledge must be weighed towards the 
benefit of the study. Harmful practices must however be 
corrected immediately.

Written informed consent will be obtained before 
collection through face-to-face methods like exit inter-
views, FGDs or IDIs. All ethical principles outlined in 
the World Medical Association (WMA) Declaration of 
Helsinki will be observed.

Methodological limitations
There are certain limitations to the study. First, since 
some of these hospitals are geographically located 
in adjacent districts, there is a risk of contamination 
of intervention roll out as there are routine periodic 
meetings of the health workers of different hospitals. 
However, since the intervention is not only consisting of 
new knowledge being taught but also includes structural 
changes at the hospital after intervention the contamina-
tion will be limited. Second, the information on the still-
births and neonatal death is from the record registers, 
there is a chance of reporting bias (differential misclas-
sification) by the health workers. Third, since there will 
be a clinical observation by surveillance officer in each 
hospital throughout the study period, there is a risk of 
observer’s bias in recording and registry practices, as well 
as a strengthening effect on clinical practice that might 
dilute results. Close monitoring of the data collection 
process will be implemented, with onsite supervision and 
continuous capacity-building of data collectors to curb 
the potential problems with reporting and observation 
biases.

DIscussIon
Different QI initiatives for perinatal health have been 
piloted and proposed in small-scale models in different 
countries, including Nepal. However, these QI inter-
ventions have not been rigorously evaluated in district 
health system contexts. We propose a scaled-up inter-
vention to put structures, systems and processes in place 
for quality improvement for perinatal care in hospital 
settings that is scalable and sustainable. A close collabo-
ration with the Ministry of Health and the existing struc-
tures within the health system are essential components 
to get the needed buy-in and to secure sustainability of 
the initiative. Multiple interactions with the Ministry of 
Health have been undertaken as part of developing the 
implementation guidelines, which if proven successful 
might be disseminated and scaled up to all hospitals in 
the country. An implementation guideline development 
workshop was held in Kathmandu in March 2017 to get 
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input from important stakeholders and to mainstream 
the initiative.

The Global Strategy for Women, Children and Adoles-
cent’s Health 2016–2030 paves the road for the health-re-
lated sustainable development goals by focusing on 
disability-free survival.34 However, evidence on the effects 
of neonatal interventions on morbidity and impairment 
is sparsely available from low-income and middle-income 
settings. Data on neonatal morbidity such as neonatal 
encephalopathy and impairment following intrapartum 
hypoxia are not available from the hospitals in low-in-
come setting like Nepal. As a result, good estimates of 
country-specific burden of disease information is not 
available.

The global Every Newborn Action Plan launched by 
UN’s secretary general in 2014 World Health Assembly 
highlights a need for global attention for perinatal 
health. The plan urged countries to make quality of care 
for mothers and newborn a priority as well as strengthen 
the data for better accountability. NePeriQIP proposes 
a multifaceted strategy for how quality of perinatal care 
can be improved in a health system setting and aims to 
generate evidence for better perinatal care outcomes.
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