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Abstract 

Background: The Maternal Mortality Ratio (MMR) of Nepal was 151 deaths per 100,000 live 

births in 2021, indicating the need for accelerating efforts to meet the Sustainable Development 

Goal (SDG) of 70 deaths per 100,000 live births by 2030. Health facility (HF) deliveries are in-

creasing in Nepal, and so are the maternal deaths at HFs, indicating sub-optimal quality of deliv-

ery care services at HFs. This study aimed to understand the status of HF readiness for providing 

normal low-risk delivery services, the functionality of basic and comprehensive emergency ob-

stetric and neonatal care (B/CEmONC) services, providers' adherence to standards of care during 

delivery care provision, and determinants of women’s satisfaction with normal low-risk delivery 

services. 

Methods: Publicly available data from the Nepal Health Facility Survey 2015 and 2021 was used. 

Data of 457 HFs in 2015 and 804 in 2021 for readiness; 47 B/CEmONC HFs in 2015 and 95 in 

2021 for functionality; and 320 women in 2021 for adherence to standards of care and determi-

nants of women’s satisfaction were analysed. Weighted t-tests compared changes in HF readi-

ness and B/CEmONC functionality over time; principal component analysis constructed satisfac-

tion variables; and multivariate logistic regressions analysed determinants of women’s satisfac-

tion. 

Results: The HF readiness index improved significantly from 37.9% in 2015 to 43.7% in 2021, 

with private HFs performing slightly better than public HFs. The functionality of B/CEmONC signal 

functions in the designated HFs were low. Compliance with the standards of delivery care varied 

largely across different indicators. Provider-client interaction, audio-visual privacy, and the display 

of health statistics were associated with higher satisfaction levels. The availability of maternity 

waiting rooms and education materials and the implementation of the Maternity Incentive Scheme 

were associated with lower satisfaction levels. 

Conclusion: To meet the SDG of MMR reduction, Nepal needs to improve quality of care by 

strengthening the supply chain system, ensuring trained providers, increasing the use of guide-

lines, supporting private HFs, promoting provider-client interaction, and addressing the opera-

tional challenges of the Maternity Incentive Scheme. 
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2. Introductory summary 

2.1 Background 
Care seeking during pregnancy, delivery, and the postpartum period is critical for healthy preg-

nancy outcomes. In low- and middle-income countries (LMICs), the demand for maternal 

healthcare services is on the rise, yet the availability remains inadequate, resulting in suboptimal 

birth outcomes and complications that can lead to maternal and perinatal mortality. In 2020, 

LMICs comprised 95% of global maternal deaths (World Health Organization [WHO], 2023). The 

enhancement of health facility (HF) readiness and the adherence of providers to standard clinical 

protocols during service delivery are critical measures of quality of care (QoC) for achieving 

healthy pregnancy outcomes, enhancing client satisfaction, and fostering greater trust towards 

health systems. The WHO defines QoC as the extent to which health care services provided to 

patients or individuals improve desired health outcomes. These services must be safe, effective, 

timely, efficient, equitable, integrated, and people-centred. With increasing access to healthcare 

services, the importance of QoC and client satisfaction has gained considerable momentum and 

has become the primary concern of health program managers. The United Nations Sustainable 

Development Goal (SDG) 3.1 calls for a reduction in the maternal mortality ratio (MMR) to less 

than 70 per 100,000 live births by 2030. This requires strengthening the health system and provid-

ing high-quality maternal health services.  

2.1.1 The status of maternal health in Nepal 
Between 1996 and 2006, Nepal made remarkable progress in reducing the MMR by 48.3%, from 

the alarming 543 deaths per 100,000 live births to 281 deaths per 100,000 live births. Subse-

quently, the reductions slowed down. The MMR decreased by 14.9% between 2006 and 2016 

and by 36.8% between 2016 and 2021 (Figure 2.1). In 2021, the MMR of Nepal was 151 deaths 

per 100,000 live births (National Statistics Office [NSO] and Ministry of Health and Population 

[MOHP], 2023), which was one of the highest in the South Asia Region (WHO, 2023). 

As a result of multi-prong interventions ̶ delivery of integrated maternal, child health, and family 

planning services, adoption of community-based approaches, training skilled birth attendants 

(SBAs), strengthening and expanding birthing centres and emergency obstetric and neonatal care 

sites (EmONC), the nation-wide implementation of the Maternity Incentive Scheme (Aama Pro-

gram), and empowerment of women, Nepal was close to meeting the Millennium Development 

Goal of reducing maternal deaths by three-quarters by 2015. These efforts contributed to signifi-

cantly improving the uptake of maternal health services. Coverage of four antenatal care visits 
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(ANC), HF delivery, and SBA assistance was below 10% in 1996, which increased to 80.2%, 

79.3%, and 80.1%, respectively, in 2022 (MOHP et. al., 2023). 

Figure 2.1: Trends in Maternal Mortality Ratio in Nepal, 1996-2021 
Data Source: 1996-Nepal Fertility and Health Survey; 2006 and 2016-Nepal Demographic and Health Survey; 2021- 
Nepal Maternal Mortality Study; 2025 and 2030 SDG Targets-Nepal Sustainable Development Goals Status and 
Roadmap: 2016-2030 

The majority of births in Nepal occur in public HFs and are normal low risk. The onset of normal 

low-risk deliveries is spontaneous, presenting a low-risk at the beginning of labour and persisting 

in this manner throughout the duration of labour and delivery. The baby is naturally born out of 

the vertex position between 37 and 42 weeks of pregnancy, and thereafter, both the mother and 

the infant are in good health (WHO, 1996). Between 2006 and 2022, the utilization of delivery 

services in private HFs increased by threefold, from 5.8% to 17.7% (MOHP et al., 2023). As the 

number of HF births in the private sector is increasing, the number of caesarean deliveries is also 

on the rise: 1.1% in 1996 to 18.3% in 2022 (MOHP et al., 2023). Delivery and postpartum com-

plications constitute 67% of maternal deaths in Nepal, and 57% of them occur in HFs (NSO & 

MOHP, 2023). The leading causes were haemorrhage (25%), hypertension (11%), and infections 

(7%), and 15% of the deceased women were infected with coronavirus disease-19 (COVID-19) 

(NSO & MOHP, 2023). The high proportion of maternal deaths in HFs suggests poor quality of 

obstetric care.  

2.1.2 Maternal health service policy context in Nepal 
In Nepal, the policy environment for the provision of quality maternal healthcare services has 

improved over the past 30 years. The Government of Nepal (GON) initiated the Safe Motherhood 

Program in 1997, which emphasized the enhancement of infrastructure for reproductive health 

services. Subsequently, the National Safe Motherhood Plan was developed for the period 2002–

2017, with the objective of implementing comprehensive EmONC (CEmONC), basic EmONC 

(BEmONC), and an increase in SBA services. Nepal initiated the Safe Delivery Incentive Program 

in 2005, which promoted delivery by SBA, and approved an SBA policy in 2006. In 2009, the 

national Maternity Incentive Scheme program was launched, which provided free care for normal 



 

13 

low-risk, complications management, and caesarean deliveries at public and selected private 

HFs. Several recent acts and strategies emphasize the importance of providing quality reproduc-

tive health services to women, including safe and equitable maternal health services (Family Wel-

fare Division [FWD], 2019; MOHP, 2023). 

With the promulgation of the new Constitution in 2015, the centralized government structure was 

reorganized in 2017 to comprise a federal, seven provincial, and 753 local governments. The 

Constitution requires local governments to provide basic health services free of charge, including 

normal low-risk delivery services. Nepal is committed to SDG 3.1 of reducing the MMR to 70 

deaths per 100,000 live births. The key strategies include enhancing access to HF-based obstet-

ric services and enhancing the QoC. 

2.2 Research Questions  
This study is concerned with the QoC of delivery services at HFs in Nepal and was conceptualized 

with three broad research questions: 

i) How do HF readiness and providers’ adherence to standards of care influence women’s 

choice of HF types - public or private - for delivery services? 

ii) What factors are associated with women’s satisfaction with the utilization of delivery ser-

vices in HFs in Nepal? 

iii) How do the determinants of quality delivery services differ between public hospitals, other 

public HFs, and private hospitals in Nepal? 

This study aimed to use secondary data from the nationally representative 2021 Nepal Health 

Facility Survey (NHFS), which was originally planned for implementation in January 2020.  How-

ever, the COVID-19 pandemic struck Nepal in March 2020, resulting in lockdowns and travel 

restrictions, which subsequently delayed data collection until January 2021. The data collection 

was concluded in September 2021, with a pause of three months in May owing to the second 

wave of COVID-19 and the subsequent lockdowns. In August 2022, the 2021 NHFS data set was 

made publicly available at https://dhsprogram.com/Data/, after which data analysis began. The 

2015 data was also used and was retrieved from https://dhsprogram.com/Data/. The data collec-

tion for the 2015 NHFS started in April 2015 and was completed in November, with a two-month 

break in between due to the 7.8 Richter Scale earthquake. 

The extensive literature review, the guidance of the supervisory team, and the understanding of 

the NHFS data set and its limitations resulted in considerable changes to the study design and 

refinement of the research questions. Table 2.1 documents the changes made to the research 

questions and the rationale for the changes. 

  

https://dhsprogram.com/Data/
https://dhsprogram.com/Data/


 

14 

Table 2.1 Original and revised research question, and rationale for the changes: 
Original research 

questions 
Revised research 

questions Rationale for changes 

Research question 1:   
How the HF readi-
ness, and providers’ 
adherence to the 
standards of care in-
fluence women’s 
choice of HF types: 
public or private for 
delivery services:  

 
Research question 2: 
What factors are as-
sociated with 
women’s satisfaction 
of the utilization of de-
livery services in the 
HFs in Nepal?  
 
Research question 3:  
How the determinants 
of quality delivery ser-
vices differ among the 
public hospitals, other 
public HF types, and 
private hospitals in 
Nepal?  
 

1. How has the HF 
readiness to pro-
vide normal low-
risk delivery ser-
vices improved in 
Nepal between 
2015 and 2021? 

2. What is the availa-
bility and function-
ality of the BE-
mONC and 
CEmONC signal 
functions at the 
designated HFs? 

3. How do the HFs in 
Nepal perform 
with regards to 
meeting the stand-
ards of care for 
normal low-risk 
deliveries? 

4. What factors are 
associated with 
women’s satisfac-
tion with the utili-
zation of normal 
low-risk delivery 
services at the 
HFs in Nepal? 

This study is based on a secondary data analysis of the 
2015 and 2021 NHFS and used data from inventory as-
sessment and service provider interviews from both 
surveys, as well as observation of labour and delivery 
process, and exit interview with women from the 2021 
NHFS.  

The women who attended the HFs for delivery in 2021 
NHFS in general would not be aware of the various 
standards of care that they should receive at HFs. The 
decision-making process for selecting HFs for delivery 
occurred before the women visited the surveyed HFs 
for delivery. Therefore, the amenity they experience 
and the service they receive from the provider during 
the visit do not influence their decision-making process 
regarding the choice of HF, public or private. Further-
more, the 2021 NHFS did not ask questions related to 
decision making regarding the choice of HF for delivery. 
Therefore, the study design did not address questions 
related to choosing HFs. The NHFS data set and the 
study design were limited in answering the initial re-
search requestions.  

The 2021 NHFS observed and interviewed only 320 
women across the 94 surveyed HFs in Nepal, and the 
majority were from public hospitals. Due to the limited 
sample size of women who were observed and inter-
viewed at private HFs, it was not possible to examine 
the disparity in the factors that determine the quality of 
normal low-risk delivery services between public and 
private HFs. 

The revised research questions are: 

1. How has the HF readiness to provide normal low-risk delivery services improved in Ne-

pal between 2015 and 2021? 

• What is the overall readiness score of the HFs to provide normal low-risk delivery 

services? 

• How does the readiness score of the HFs to provide normal, low-risk deliveries 

vary between the public and private HFs? 

2. What is the availability and functionality of the BEmONC and CEmONC signal functions 

at the designated HFs? 

3. How do the HFs in Nepal perform with regards to meeting the standards of care for nor-

mal low-risk deliveries? 

4. What factors are associated with women’s satisfaction with the utilization of normal low-

risk delivery services at the HFs in Nepal? 
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• Which standards of care determine women’s satisfaction? 

• Which contextual factors determine women’s satisfaction? 

Research question 1 is addressed in Paper A. Research question 2 is addressed in Paper B. 

Research questions 3 and 4 are addressed in Paper C. 

2.3 Methods 
2.3.1 Study design 

This is a cross-sectional study that used quantitative analytical methods. 

2.3.2 Data source 
This study analysed data from the 2015 and 2021 NHFS. To answer research questions 1 and 2, 

data obtained from an inventory assessment and interviews conducted with service providers 

assisting deliveries were used (Tuladhar et al., 2024a; Tuladhar et al., 2024b). To answer re-

search questions 3 and 4, observational data of normal low-risk deliveries and exit interviews with 

the women from the 2021 NHFS were used, which were supplemented by inventory assessment 

and service provider interview data (Tuladhar et al., 2024c). Sample weights were provided in the 

2015 and 2021 NHFS data sets by the Demographic and Health Survey (DHS) Program, which 

were applied to adjust for the complex sampling design and for non-response in all three papers 

(Tuladhar et al., 2024a; Tuladhar et al., 2024b; & Tuladhar et al., 2024c). 

2.3.3 Methods used in Paper A 
The study population included all public and private HFs that reported providing normal low-risk 

delivery services in the 2015 and 2021 NHFSs. This comprised 457 and 808 HFs in the years 

2015 and 2021, respectively (Tuladhar et al., 2024a). This study adapted the WHO Service Avail-

ability and Readiness Assessment (SARA) framework (WHO, 2015). The unit of analysis was HF 

providing normal low-risk delivery services. The outcome variable of interest was the HF readi-

ness index for normal low-risk delivery services. Five readiness domains were used: trained pro-

viders, guidelines for delivery care, essential equipment and supplies, essential medicines for 

mothers, and essential medicines for newborns. The results were categorized into public or pri-

vate HF types (Tuladhar et al., 2024a). The analysis was carried out in two distinct stages. In the 

initial stage, the weighted mean of the HF readiness index incorporating the five readiness do-

mains and sub-components was calculated for the years 2015 and 2021, respectively. In the 

second step, a weighted t-test for independent samples was carried out to test for a statistically 

significant change between 2015 and 2021 in the outcome variables, assuming a p-value of 0.05 

and a confidence interval (CI) (Tuladhar et al., 2024a). 

2.3.4 Methods used in Paper B 
In 2015 and 2021, there were 26 and 43 BEmONC HFs and 21 and 52 CEmONC HFs, respec-

tively, from both public and private HF types (Tuladhar et al., 2024b). This study used the WHO 
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recommended signal functions for BEmONC and CEmONC services. The BEmONC has seven 

signal functions (parenteral administration of antibiotics, uterotonics, anticonvulsants, assisted 

vaginal delivery, manual removal of placenta, manual removal of retained products, and neonatal 

resuscitation), and the CEmONC has nine (seven signal functions for BEmONC and two addi-

tional signal functions for caesarean delivery and blood transfusion) (Tuladhar et al., 2024b). The 

unit of analysis was BEmONC/CEmONC HF. The availability of the signal functions was assessed 

based on the ever performance of the signal functions by the service providers in the HF, while 

the functionality was assessed based on the performance of the signal function at least once in 

the last three months before the data collection date (Tuladhar et al., 2024b). For both outcome 

variables, the weighted mean difference in availability and functionality of signal functions be-

tween 2015 and 2021 was calculated using independent sample t-tests. A statistically significant 

change was analysed, assuming a p-value of 0.05 and a CI of 95% (Tuladhar et al., 2024b). 

2.3.5 Methods used in Paper C:  
A total of 320 pregnant women who were observed and interviewed for normal, low-risk deliveries 

in 94 HFs were observed and interviewed in the 2021 NHFS (Tuladhar et al., 2024c). This study 

adapted the WHO Framework for the Quality of Maternal and Newborn Health Care, which pos-

tulates eight standards of care (WHO, 2016). These standards of care capture the three dimen-

sions of the QoC: the provision of care, the experience of care, and the immediate physical envi-

ronment in which the care is offered, along with providing indicators to assess each of the stand-

ards of care at the input, output, and outcome levels of the results chain. Figure 2.2 is the con-

ceptual framework used in this study, which visualizes the eight standards of care and the con-

textual factors that influence women’s satisfaction with normal low-risk delivery services (Tuladhar 

et al., 2024c). 

 
Figure 2.2: The conceptual framework of the study:   
Linking the eight WHO standards for care and contextual variables with women’s satisfaction with normal 
low-risk delivery services in health facilities in Nepal in 2021. 

Women's satisfaction with normal low-risk delivery services is the outcome variable. It is derived 

from the exit interviews with 320 women, which asked about seven aspects of QoC. The Principal 

Component Analysis (PCA) method aggregated the responses to these seven aspects of QoC 

into a composite measure of satisfaction using variable loadings on the first principal component 
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that resulted from the PCA to compute a composite measure of women’s satisfaction. The com-

posite measure was dichotomized into higher satisfaction and lower satisfaction at the median 

level (Tuladhar et al., 2024c). The independent variables included 53 binary indicators (29 input 

and 24 output indicators) on standards of care from the HF inventory, service provider interviews, 

observations of labour and delivery, and client exit interviews, and 12 contextual variables 

(Tuladhar et al., 2024c).  

A one-sample t-test analysed the proportion of normal low-risk deliveries that meet each of the 

53 indicators of the standards of care. Subsequently, an average score for each of the eight 

standards of care was computed. Proportions of women with higher and lower satisfaction with 

the normal low-risk delivery services were calculated. The logistic regression analysed the effect 

of the standards of care and contextual factors on women's satisfaction with delivery care ser-

vices. Assuming a 95% CI and a p-value of 0.05, the bivariate logistic regression calculated odds 

ratios (OR), and the multivariate regression model calculated the adjusted OR (Tuladhar et al., 

2024c).  

2.3.6 Data Analysis 
The data analysis for all three papers was conducted using the IBM statistical package for social 

sciences (SPSS) version 25 (Tuladhar et al., 2024a, Tuladhar et al., 2024b, Tuladhar et al., 

2024c).  

2.3.7 Ethical Considerations 
This research project was initially approved by the Ethical Review Committee (ERC) of the Nepal 

Health Research Council (NHRC) in May 2021, and subsequently by the Ethics Commission of 

Ludwig-Maximilians-Universität München (LMU Munich), Munich, Germany, in June 2021. Both 

the 2015 and 2021 NHFS were conducted after having received approval from the NHRC ERC.  

2.4 Results 

2.4.1 Health facility readiness to provide normal low-risk delivery services 
in Nepal in 2015 and 2021 

Characteristics of HFs: The HFs providing normal low-risk delivery services in Nepal were primar-

ily public basic healthcare centres in both years (85.8% in 2015 and 87.2% in 2021). In both years, 

private hospitals comprised less than ten percent of all HFs and showed a declining trend. The 

proportion of public and private hospitals was 14.2% in 2015 and 12.8% in 2021 (Tuladhar et al., 

2024a). 

Changes in HF readiness index: The findings indicate that the average HF readiness index for 

normal low-risk deliveries was below 50% in Nepal, despite a statistically significant increase from 

37.9% in 2015 to 43.7% in 2021. The readiness score was not uniform across the five domains, 

with essential medicines for mothers achieving the highest readiness scores of more than three-

quarters in both years, with a trend towards increasing scores. Conversely, the domain of 
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guidelines exhibited the lowest scores of less than one-quarter in both years, with a declining 

trend (Tuladhar et. al., 2024a). 

Changes in the HF readiness index by public and private HFs: The HF readiness index for normal 

low-risk delivery services varied marginally by managing authority. Between 2015 and 2021, the 

HF readiness index increased from 37.6% to 43.6% among public HFs and from 39.9% to 45.3% 

among private HFs, and these improvements were statistically significant (Tuladhar et. al., 

2024a). Among the public HFs, all changes at domain levels were statistically significant, while 

among the private HFs, the change was statistically significant only for domain essential medi-

cines for newborns (Tuladhar et. al., 2024a). 

2.4.2 Availability and functionality of BEmONC and CEmONC signal functions in 
2015 and 2021 

Characteristics of B/CEmONC HFs: Nearly all the BEmONC sites were public HFs (100% in 2015 

and 97.7% in 2021), while 50.0% of CEmONC sites were public in 2021—a decrease from 63.8% 

in 2015 (Tuladhar et. al., 2024b). 

Changes in availability and functionality of BEmONC and CEmONC signal functions: The study 

found irregular progress across the different BEmONC and CEmONC signal functions between 

the two time points. The improvements in functionality were slower than those in availability. The 

seven BEmONC signal functions with the lowest functionality were administered parenteral anti-

convulsants (11.8%) in 2015 and assisted vaginal delivery (9.0%) in 2021. The administration of 

parenteral oxytocin was at its peak in both years; however, it experienced a decline from 93.7% 

in 2015 to 79.9% in 2021 (Tuladhar et al., 2024b). CEmONC's availability was better than its 

functionality, with overall improvements in the availability of all signal functions. Three signal func-

tions—caesarean delivery, parenteral administration of anticonvulsants, and blood transfusion—

increased, while the remaining six signal functions decreased over the two time points. The great-

est increase of 13.1% points was found for caesarean delivery, and the greatest decline of 17.3% 

points was found for assisted vaginal delivery (Tuladhar et al., 2024b).  

2.4.3 Standards of care for normal low-risk deliveries  
Characteristics of the study: women, service providers, and HFs: The age of the women ranged 

between 18 and 36 years; 15.8% never went to school; and nearly one-quarter (24.4%) were 

multiparous. 14.3% of the women experienced complications during their current pregnancy, and 

7.1% had already experienced a stillbirth. Nearly three-fifths (56.2%) were assisted by a nurse; 

seven out of ten women gave birth in a public hospital, and an overwhelming majority (85.6%) 

delivered at CEmONC HFs. More than eight out of ten women gave birth in a HF that implemented 

the Maternity Incentive Scheme (Tuladhar et al., 2024c). 

Compliance with standards of care for normal low-risk deliveries: Of the eight standards of care, 

Standard 3 functional referral system was fulfilled for 92.0% of deliveries, and Standard 7 
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competent, motivated human resources was fulfilled for only 52.4% of the deliveries, performing 

the lowest amongst the eight standards of care (Tuladhar et al., 2024c). 

2.4.4 Factors associated with women’s satisfaction with delivery services. 
In the bivariate logistic regression analyses, seven standards of care and one contextual variable 

were found to be significantly associated with women’s satisfaction levels. Of the seven variables, 

five variables: i) women who were attended by a service provider when they called for support; ii) 

women who experienced caring behaviour from providers; iii) experienced good audio-visual pri-

vacy; iv) delivered in HFs that had delivery care guidelines; and v) displayed health statistics, had 

higher odds of being in the higher satisfaction category compared to the women who did not 

receive these services. Two standards of care variables: i) having maternity waiting rooms, and 

ii) having information material, and the contextual variable: women who delivered at HFs imple-

menting the Maternity Incentive Scheme had lower odds of being in the higher satisfaction cate-

gory compared to the women who delivered in HFs that did not have these services. In the full 

multivariate logistic regression model, all but one of the eight variables mentioned above, the 

delivery care guidelines, retained their significance. The implementation of the Maternity Incentive 

Scheme and the display of health statistics had a remarkable increase in influence in the multi-

variate model, while the presence of a maternity waiting room was found to have minimal influ-

ence (Tuladhar et al., 2024c). 

2.5 Discussion 

2.5.1 Key findings  
Slow improvements in HF readiness to provide normal low-risk delivery services: The overall HF 

readiness to provide quality, normal, low-risk delivery services in 2021 in Nepal is below 50%, 

characterized by a slow rate of progress since 2015 and large variations in readiness scores 

across the five domains. The availability of essential medicines for mothers and the availability of 

essential equipment increased since 2015 and were met by over three-quarters of the HFs in 

2021. In contrast, the availability of delivery care guidelines was below one-quarter in both years 

and has been declining since 2015. Many HFs were lacking essential medicines, such as mag-

nesium sulfate, injectable antibiotics, and tetracycline eye ointments (Tuladhar et al., 2024b). 

The findings are not different from those of other LMICs. Low levels of readiness and slow pro-

gress in obstetric services are common among LMICs. For example, in Nigeria, HF readiness to 

provide maternal health services was low and did not progress much between 2005 and 2009 

(Gage et al., 2016). In Ethiopia, only one-quarter of hospitals had all essential medicines for de-

livery (Bayou et al., 2022); in Tanzania, only 40.7% of HFs had magnesium sulfate (Bintabara, 

2019); and a study drawing data from 17 LMICs showed magnesium sulfate among the least 

available essential medicines (Kanyangarara et al., 2018).  
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Countries with strong management information systems can track consumption versus stock 

availability of medicines and take timely actions to minimize stockouts, but several challenges 

hinder this process. In Nepal, both the health management information system and the logistics 

management information system (LMIS) are quite functional, and many HFs have electronic LMIS 

that allow real-time monitoring of medicines at HFs. In Nepal, the functionality of the supply chain 

system is challenged by the rugged geographic terrain, narrow roads, irregular transport facilities, 

unclarity in procurement roles amongst the three tiers of the government, frequent transfers out 

of the trained storekeepers, and overall low human resource capacity to manage the system, 

particularly at the local levels.  

The lack of trained providers and service provision guidelines is common across LMICs (Wang, 

2017; Bintabara, 2019), and Nepal has also demonstrated similar results. The low availability of 

trained providers and the delivery care guidelines in 2021 can be partly attributed to the COVID-

19 pandemic, where most routine activities, including training, could not happen or were managed 

remotely. The focus was on COVID-19 case management and response activities (Tuladhar et 

al., 2024a). 

HF readiness between public and private HFs: There was a slight difference in the overall HF 

readiness score for normal low-risk delivery services between the public and private HFs, with 

the private HFs performing slightly better than the public HFs in both years. The availability of 

delivery care guidelines and training on delivery care was lower among private hospitals com-

pared to public hospitals. In contrast, the availability of essential equipment and medicines was 

more readily available in private hospitals compared to public hospitals (Tuladhar et al., 2024a). 

Studies conducted across LMICs indicate mixed results regarding the readiness levels of public 

and private HFs. According to a study from Karnataka, India, private HFs were more likely to 

provide quality delivery services. For example, magnesium sulfate was available in 18% of pri-

mary health care centres, 48% of higher-level public health care facilities, and 70% of private 

health care facilities (Katageri et al., 2018). Another study from Bangladesh published in 2021 

showed that the availability of staff for normal deliveries was 78.6% in public HFs compared to 

15.8% in private HFs, and staff trained in essential childbirth care was available in 83.4% of public 

HFs, in contrast to 8.3% in private HFs (Tarannum & Afroz, 2022). 

Low and declining availability and functionality of the BEmONC and CEmONC signal functions at 

the designated HFs: The HFs providing normal low-risk deliveries should be prepared to provide 

emergency obstetric services since 15% of pregnant women are estimated to undergo obstetric 

complications that require signal function services (WHO, 2009). The BEmONC and CEmONC 

signal function availability and functionality in the designated HFs were low in Nepal at both time 

points (Tuladhar et al., 2024b). Caesarean deliveries availability and functionality show increasing 

trends, while assisted deliveries are declining, raising questions on whether all the caesarean 
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deliveries are medically indicated or are based on women’s choice. Increasing caesarean deliv-

eries and declining assisted deliveries are common in other LMICs too. In Ethiopia, caesarean 

deliveries increased from 25.4% to 33.8% between 2011 and 2016, while assisted deliveries de-

creased from 15.8% to 9.9% (Yeshiwas & Eskinder, 2021). 

Functionality of BEmONC and CEmONC is a strong supply-side measure of the health system, 

and our findings indicate low health system capacity (Tuladhar et al., 2024b). In the context of 

increasing HF delivery and a greater number of maternal deaths at HFs, ensuring skilled providers 

for 24/7 services, essential amenities, equipment, medicines, supplies, and guidelines, and strong 

referral systems needs to be emphasized for improved functionality of the BEmONC and 

CEmONC HFs. Moreover, it is utmost necessary to monitor the increasing uptake of caesarean 

deliveries that are not medically indicated. 

Compliance with the standards of care for normal low-risk deliveries: In Nepal, providers’ compli-

ance with the eight standards of care for nomal low-risk deliveries was not uniform, with the output 

indicators performing slightly better than the input indicators. The inputs are pre-requisite for the 

process and outputs of care delivery; thus, the low compliance with input indicators blocks paths 

for quality service delivery (Tuladhar et al., 2024c). Compared to other LMICs, Nepal performed 

better in complying with many of the standards of care, for example, functional referral systems, 

providers’ behaviour, emotional support for clients, and essential physical resources (Sheferaw 

et al., 2017; Bintabara et al., 2019; Sharma et al., 2019). However, the results from Nepal must 

be interpreted carefully because several of the important indicators of the standards of care rec-

ommended by WHO were not available in the 2021 NHFS data set and thus, could not be ana-

lysed. Therefore, the actual gaps in the standards of care might be larger than what is presented 

in this study.  

Factors associated with women’s satisfaction with the utilization of normal low-risk delivery ser-

vices: In this study, women’s satisfaction with delivery services was associated with six factors, 

representing three of the eight standards of care recommended by the WHO (Tuladhar et al., 

2024c). The inter-personal communication of providers with clients—the caring behaviour, service 

provider paying attention when called by the women, and women’s good experience of audio and 

visual privacy (Standard 5: respect and preservation of dignity)—were associated with higher sat-

isfaction levels among women (Tuladhar et al., 2024c). The display of health statistics at the HF 

(Standard 2: actionable health information system), where women delivered, emerged as a strong 

predictor of higher satisfaction; in contrast, the availability of information materials on maternal 

care at the HF (Standard 4: effective communication) emerged as a predictor of lower satisfaction 

(Tuladhar et al., 2024c). Similarly, women who delivered in HFs with maternity waiting rooms 

were less satisfied, indicating that just having waiting rooms may not be adequate for high client 

satisfaction, but such rooms need to be fully equipped and functional, as found in a study from 
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Ethiopia where the availability of secure and comfortable waiting rooms was related to improved 

client satisfaction (Eziawdres et al., 2021). In addition, mothers might have been left alone with 

contractions in the waiting room without any provider caring for them in comparison to HFs, where 

women go immediately into the delivery room. 

Implementation of the Maternity Incentive Scheme, an important contextual factor in this study, 

was found to be associated with low satisfaction rates among women (Tuladhar et al., 2024c). 

Although this scheme has been key to addressing the financial barriers to accessing HFs for 

maternal health services across Nepal, operational challenges such as difficulty monitoring 

women’s ANC visits, delays in providing transportation incentives to women, stockouts of essen-

tial medicines and supplies at HFs, and a lack of basic amenities are likely to decrease levels of 

satisfaction. Studies on this scheme show that many women in Nepal are unaware of the scheme 

and that few women are fully satisfied with it (Pantha & Kafle, 2018; MOHP et al., 2023). 

2.5.2 Policy, practice, and research implications 
The policy environment in Nepal is improving for providing quality health services, which is es-

sential for ensuring maternal survival. Despite improving access to HFs and more women using 

them for delivery services, challenges persist that compromise compliance with standards of care. 

Nevertheless, the new government system provides novel opportunities for local governments to 

manage basic health services for their people and refocus on QoC (Tuladhar et al., 2024c). The 

findings of this study will be useful for the local, provincial, and federal governments of Nepal, as 

well as for other LMICs, researchers, donors, and the global community in improving policies and 

practices for improving QoC. The following are the key recommendations drawn from this study: 

Improving the readiness of the HFs: All three tiers of government need to ensure HF readiness 

and the 24/7 availability of delivery services. The provincial and federal governments must provide 

training, mentorship, and coaching to providers working at the local level. Many HFs are lacking 

technical guidelines; therefore, local authorities should print them locally or ensure that electronic 

guidelines are available to service providers. The procurement roles need to be clarified among 

the three tiers of the government, and the supply chain system needs to be strengthened to en-

sure the year-round availability of essential commodities. The local governments should use their 

resources to buy easily available essential supplies such as waste receptacles, gloves, surgical 

masks, etc. 

Improving the work environment for provider motivation: Although service providers in Nepal face 

many challenges pertaining to the workplace, they remain open and responsive to their clients 

(Tuladhar et al., 2024b). The health system should provide incentives such as quality supervision, 

coaching, mentorship, exchange visits, rewards, recognitions, etc. to help improve the motivation 

and job satisfaction of providers. 
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Addressing the challenges of the Maternity Incentive Scheme: To improve satisfaction with the 

Maternity Incentive Scheme, it is imperative that the ongoing challenges reported from various 

studies related to the timely provision of transportation allowances to mothers and the availability 

of medical supplies, routine tests, and maternity beds are addressed. HFs should have a system 

in place to collect and address client feedback. 

Improving QoC among private HFs: The private healthcare sector in Nepal is expanding and is 

often the first point of contact for seeking care during delivery in several parts of the country 

(MoHP, 2017). Therefore, it is imperative to provide the private HFs with a conducive operating 

environment and inducement to implement the Maternity Incentive Scheme for enhancing cover-

age for HF-based maternal services (Tuladhar et al., 2024b). 

Periodic assessment and regular monitoring of obstetric health services: Nepal should continue 

using routine quality improvement tools such as the Minimum Service Standard assessments, the 

Maternal and Perinatal Death Surveillance and Response, and periodic HF-based surveys to 

monitor compliance with the standards of care, identify gaps, and implement actions to improve 

QoC (Tuladhar et al., 2024a; Tuladhar et al., 2024c). 

2.5.3 Strengths and Limitations 
Strengths: All three papers draw data from the two nationally representative NHFS conducted in 

2015 and 2021 as a part of the global DHS Program. The three papers use multiple data types 

for analysis: inventory assessment, service provider interviews, observations, and exit interviews, 

thus providing a holistic perspective on the status of the QoC of normal low-risk delivery services 

in Nepal. This study uses the frameworks recommended by WHO for the readiness assessment 

and B/CEmONC signal function and standards of care analysis, thus allowing comparison with 

other LMICs. The NHFS tools were validated, standardized, and pretested, and data were col-

lected on tablets by thoroughly trained data collectors who were health workers. 

Limitations: This study used secondary data to answer the research questions; therefore, sev-

eral important variables related to QoC were not available in the data sets. The data collection in 

2015 was affected by the 7.8 Richter scale earthquake and in 2021 by the COVID-19 pandemic, 

which made the health system vulnerable and might have affected the indicators. The analysis 

on compliance with standards of care is based on a limited number of observations of women 

during deliveries at lower-level HFs and private hospitals, thus limiting analysis by HF types 

(Tuladhar et al., 2024a; Tuladhar et al., 2024b; Tuladhar et al., 2024c). 

2.6 Conclusion 

With an increase in access to HF-based delivery services, Nepal achieved 79.4% of HF birth 

coverage in 2022, and the MMR declined to 151 deaths per 100,000 live births in 2021. However, 

the proportion of maternal deaths during the delivery and postpartum periods is increasing, 
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suggesting suboptimal standards of obstetric services. The annual MMR reduction over the fif-

teen-year period between 2006 and 2021 was nearly 9%. To achieve SDG 3.1 of 70, Nepal must 

achieve an annual MMR reduction of 9% over the next nine-year period from the current level of 

151 in 2021. To achieve this, Nepal needs to re-focus on both the structural and procedural as-

pects of QoC, accelerate efforts by enhancing the supply chain framework for year-round availa-

bility of essential medicines, supplies, and basic equipment, and ensure skilled human resources. 

The new federal government structure presents a unique opportunity for local governments to 

focus on enhancing the standard of delivery services, and the provincial and federal governments 

must provide the necessary technical and financial resources to assist the local governments. 
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Abstract 

Background  Nepal is committed to achieving the Sustainable Development Goal (SDG) 2030 target 3.1 of reduc-
ing the maternal mortality ratio to 70 deaths per 100,000 live births. Along with increasing access to health facility 
(HF)-based delivery services, improving HF readiness is critically important. The majority of births in Nepal are normal 
low-risk births and most of them take place in public HFs, as does the majority of maternal deaths. This study aims 
to assess changes in HF readiness in Nepal between 2015 and 2021, notably, if HF readiness for providing high-quality 
services for normal low-risk deliveries improved; if the functionality of basic emergency obstetric and neonatal care 
(BEmONC) services increased; and if infection prevention and control improved.

Methods  Cross-sectional data from two nationally representative HF-based surveys in 2015 and 2021 were analyzed. 
This included 457 HFs in 2015 and 804 HFs in 2021, providing normal low-risk delivery services. Indices for HF readi-
ness for normal low-risk delivery services, BEmONC service functionality, and infection prevention and control were 
computed. Independent sample T-test was used to measure changes over time. The results were stratified by public 
versus private HFs.

Results  Despite a statistically significant increase in the overall HF readiness index for normal low-risk delivery 
services, from 37.9% in 2015 to 43.7%, in 2021, HF readiness in 2021 remained inadequate. The availability of trained 
providers, essential medicines for mothers, and basic equipment and supplies was high, while that of essential medi-
cines for newborns was moderate; availability of delivery care guidelines was low. BEmONC service functionality did 
not improve and remained below five percent facility coverage at both time points. In private HFs, readiness for good 
quality obstetrical care was higher than in public HFs at both time points. The infection prevention and control index 
improved over time; however, facility coverage in 2021 remained below ten percent.

Conclusions  The slow progress and sub-optimal readiness for normal, low-risk deliveries and infection prevention 
and control, along with declining and low BEmONC service functionality in 2021 is reflective of poor quality of care 
and provides some proximate explanation for the moderately high maternal mortality and the stagnation of neo-
natal mortality in Nepal. To reach the SDG 2030 target of reducing maternal deaths, Nepal must hasten its efforts 
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to strengthen supply chain systems to enhance the availability and utilization of essential medicines, equipment, 
and supplies, along with guidelines, to bolster the human resource capacity, and to implement mechanisms to moni-
tor quality of care. In general, the capacity of local governments to deliver basic healthcare services needs to be 
increased.

Keywords  Delivery services, Maternal health, Newborn health, Quality of care, Emergency obstetric and neonatal 
care

Introduction
Nepal made good progress in reducing the maternal 
mortality ratio (MMR) over the last two and half dec-
ades, as illustrated by a 72.2% MMR reduction, from 
539 to 151 per 100,000 live births between 1996 and 
2021 [1, 2]. However, the rate of decline in MMR has 
not been uniform over time: between 1996 and 2016, 
Nepal observed modest gains in maternal survival with 
a 2.6% annual MMR reduction; in contrast, after 2016 
until 2021 the MMR reduction accelerated to an annual 
rate of decline of 6.9% [1, 2]. Because of the slow rates 
of progress until 2016, Nepal’s endeavor to meet the 
United Nations (UN) Millennium Development Goal 
(MDG) 4 of reducing the MMR to 134 per 100,000 
live births by 2015 [3] was only partly realized. The 
challenge continues with regard to reaching the ambi-
tious UN Sustainable Development Goal (SDG) target 
3.1 of reducing the MMR to less than 70 per 100,000 
live births by 2030 [4], which calls for a further 53.6% 
reduction of the MMR from the levels observed in 
2021, translating into a 5.9% annual rate of reduction. 
The biggest gains in maternal survival can be achieved 
through universal access to health facility (HF)-based 
delivery and immediate postpartum services [5]. 
Although access to HF-based delivery services has 
improved in Nepal over the past two decades through 
a variety of dedicated programs and interventions, 
there are large inequities across different regions and 
population groups of the country [1, 6]. Furthermore, 
the neonatal mortality rate (NMR) has stagnated at 21 
per 1,000 live births since 2016 and SDG target 3.2 is 
reducing it to 12 deaths per 1,000 live births by 2030 
[4, 6].

Between 2000 and 2015, the uptake of maternal 
health services improved steeply in Nepal (Fig.  1). 
Population coverage with four or more antenatal care 
visits during the fourth, sixth, eighth, and nine months 
of pregnancy increased nine-fold from 8.9% in 2001 to 
80.2% in 2022, births taking place at a HF changed from 
a mere 8.2% in 1996 to 79.3% in 2022, and postpartum 
check ups within two days after delivery improved from 
21.5% in 2006 to 70.3% in 2022 [1, 6, 7]. The majority 
of these services were provided through public HFs, 

however, over the years, service uptake in private HFs 
has also been increasing gradually. For example, in 
2016, 15.8% of births took place in a private HF com-
pared to only 1.2% of births in 1996 [7].

Normal delivery, as characterised by the World Health 
Organization (WHO), is spontaneous in onset, low risk 
at the start of labour, and remains so throughout labour 
and delivery; the infant is born spontaneously out of a 
vertex position between 37 and 42 completed weeks of 
pregnancy; and after birth mother and infant are in good 
condition [8]. According to the Health Management 
Information System of Nepal in 2021, 77.8% births were 
spontaneous, 2.2% assisted, and 20.0% cesarean [9]. In 
this study, normal spontaneous deliveries are referred to 
as “normal low-risk deliveries”. To achieve SDG target 3.1, 
Nepal aims for 90.0% population coverage with regard to 
recommended antenatal care, births taking place at HFs, 
and recommended postnatal care by 2030 [4]. Nepal is 
likely to be on track to meet these targets, provided the 
current level of investment in the safe motherhood pro-
gram is continually and sustainably increased. How-
ever, for these improvements to be translated into better 
maternal survival, the increase in access to HF-based 
delivery services must be matched with improvements in 
the quality of care (QoC).

QoC is multi-dimensional and implies that health care 
must be safe, effective, people-centered, timely, efficient, 
equitable, and integrated [10]. The present need for any 
country is a high-quality health system that is valued and 
trusted by all people, can respond to changing popula-
tion needs and is able to consistently deliver care that 
improves or maintains health [11]. Currently, the qual-
ity of delivery services at HFs is sub-optimal in Nepal, 
for example, in 2021, only 46.8% of the providers took 
the woman’s temperature during delivery, and only 48.4% 
washed their hands properly prior to a physical examina-
tion of a woman during delivery [12].

The WHO QoC Framework for Maternal and New-
born Health [13, 14] and the Donabedian QoC Model 
[15] emphasize three distinct constructs, i.e. structural 
factors (also referred to as facility readiness), clinical 
procedures (comprising the provider’s knowledge, skills, 
and behavior), and the patients’ experience of care as 



Page 3 of 15Tuladhar et al. BMC Pregnancy and Childbirth           (2024) 24:79 	

fundamental to ensuring high QoC. Structural factors 
can be equated with “facility readiness”, i.e. the capac-
ity of HFs to provide high-quality delivery services [16]. 
Furthermore, HFs offering normal low-risk delivery 
services should be equipped to provide basic emer-
gency obstetric and neonatal care (BEmONC), which is 

measured as the seven signal functions and key medi-
cal interventions used to treat the direct obstetric com-
plications that cause most maternal deaths around the 
globe [7].

The recent coronavirus disease (COVID)-19 pandemic 
posed additional challenges to the delivery of maternal 

Fig. 1  Trends in maternal mortality ratio, antenatal care, health facility births, skilled birth attendance, and postnatal care in Nepal, 1996 to 2022, 
and SDG targets. Data source: 1996, 2001, 2006, 2011, and 2022: The DHS Program STATCompiler; 2021: Nepal Maternal Mortality Study (NMMS) 
2021; 2025 and 2030 targets: SDG Status and Roadmap: 2016-2030
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health services and maternal survival in Nepal. The four-
month-long COVID-19 lockdown in early-2020 inter-
rupted delivery services in public basic healthcare centers 
due to facility closure, stock out of medicines, and lack 
of ambulance services; in contrast, all referral hospitals 
remained open for delivery, except for the initial days 
of the lockdown [17]. It also showcased that pregnant 
and postpartum women and their newborns are at risk 
of infection in HFs, potentially leading to severe conse-
quences of COVID-19 disease [18–20]. Thus, proper 
infection prevention and control (IPC) measures form a 
critical part of HF readiness for providing high-quality 
delivery services.

Nepal faced an earthquake on a 7.8 Richter scale in 2015. 
In 2017, Nepal transitioned to a federal republic with the 
adoption of a new constitution in 2015 that divided the 
country into one federal, seven provincial, and 753 local 
governments. The constitution mandated that local gov-
ernments provide basic healthcare services, including 
normal low-risk delivery services, free of cost to their peo-
ple [21]. In this context, several policies seek to contrib-
ute to a reduction in the MMR and include the National 
Health Policy (2014), the Nepal Health Sector Strategic 
Plan (NHSSP) (2023–2030), and the Nepal Safe Mother-
hood and Newborn Health Road Map (2030). Additionally, 
the implementation of the National Health Care Quality  
Assurance Framework (2022) will guide both public 
and private sectors in the provision of quality mater-
nal and newborn health services [22, 23]. Finally, there 
is a nationwide implementation of the maternity incen-
tive scheme called “Aama program”, which ensures free 
delivery services and financial support through the 
provision of a transportation allowance to women who 
complete four scheduled antenatal visits and give birth 
at HFs.

While the increasing availability and use of HF-based 
delivery services represent important improvements, it is 
disconcerting that a large percentage of maternal deaths 
take place at HFs and that NMR are stagnating. This 
indicates that there may be a problem with the QoC of 
delivery services. This study aims to understand the sup-
ply-side issues among the HFs offering  normal low-risk 
delivery services in Nepal. The primary objective is to 
assess changes in the HFs readiness to provide high qual-
ity in low risk deliveries and BEmONC services between 
2015 and 2021. Secondary objectives are: the imple-
mentation of appropriate IPC in HFs providing deliv-
ery services, and to examine differences between public 
and private HFs regarding readiness and BEmONC ser-
vice functionality. This study will have an impact on the  
health system by improving the HFs readiness on high 
quality delivery services by identifying areas lacking 
progress since 2015.

Methods
Data source
Data were drawn from the 2015 and 2021 Nepal Health 
Facility Surveys (NHFSs), with data being publicly avail-
able from https://​dhspr​ogram.​com/​Data/. Both are com-
parable, nationally representative and cross-sectional 
surveys comprising the following components: inventory 
assessment; service provider interviews; observations of 
client-provider sessions for selected services; and exit 
interviews with patients or those taking care of patients 
for the selected services upon being discharged from a 
HF or leaving the service site. This study used data from 
the inventory assessment and delivery service provider 
interviews.

Study population
This analysis comprised all formal sector HFs of Nepal 
that reported providing normal low-risk delivery ser-
vices when data for the 2015 and 2021 NHFSs were col-
lected. The NHFSs obtained their sampling frame from 
the Ministry of Health and Population of Nepal, which 
included 4,719 HFs in 2015 and 5,681 HFs in 2021 [12]. 
The increase in the number of HFs in 2021 was primar-
ily due to the establishment of community health units by 
the local governments after the country’s health system 
was federalized in 2017. The NHFSs in 2015 and 2021 
surveyed 940 and 1,564 HFs out of which 48.6% (457) 
and 51.4% (808) HFs respectively provided normal low-
risk delivery services. The sample size of the NHFSs in 
2015 and 2021 are comparable and allow for representa-
tive estimates nationally and by managing authority. The 
larger sample size in the NHFS 2021 accounts for the 
seven provinces of a federal Nepal, in contrast to the five 
administrative regions in 2015.

Sampling
The HFs included in this analysis comprise all public hos-
pitals offering basic healthcare services and all primary 
health care centers, and a sample of other basic health-
care centres (health/sub-health posts, community health 
units, and urban health centers). Similarly, for private 
HFs, this analysis in 2015 comprises sample of private 
hospitals with 15 or more in-patient beds, and complete 
enumeration of all private hospitals with 100 in-patient 
beds. In 2021, the analysis includes a sample of private 
hospitals with at least one in-patient bed, but complete 
enumeration of all private hospitals in the provinces 
which have fewer private hospitals.

Analytical framework
The WHO Service Availability and Readiness Assess-
ment (SARA) framework is used which is composed of 
three domains: i) staff and guidelines; ii) equipment; and 

https://dhsprogram.com/Data/
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iii) medicines and commodities [16]. To make the analy-
sis of HF readiness for normal low-risk delivery services 
more granular and contextualised for Nepal, this study 
sub-divided the domain “staff and guidelines” into two 
distinct domains, i.e. “trained provider” and “guidelines”. 
The availability of guidelines merits to be assessed sepa-
rately due to continuous changes in the evidence base 
informing health care delivery and related revisions of 
guidelines. Similarly, the domain “medicines and com-
modities” was sub-divided into a domain on “essen-
tial medicines for mothers”, and a domain on “essential 
medicines for newborns” to ensure adequate attention to 
newborn care. Each of these five domains received equal 
weight. For the BEmONC service functionality analysis, 
seven signal functions prediscribed by the SARA frame-
work were used [16]. As the SARA framework does not 
contain a separate measure for IPC, this study applied 
selected domains of general HF readiness – i.e., i) trained 
provider, ii) guidelines, and iii) equipment and supplies 
– and used data on universal precaution measures and 
IPC available in the surveys. Each of the three domains 
received equal weight. This study focused on supply-side 
issues at the level of HFs and the domains recommended 
by WHO’s SARA manual. In contrast, further critical  
determinants of HF readiness according to the WHO health 
system building blocks framework, notably governance, 
information system and financing, where not explicitly 
addressed, as these primarily exert their influence at local 
or national government level, rather than at HF level.

Study variables
For each HF, three summary indices were calculated and 
used as the main outcome variables in subsequent statis-
tical analyses: (a) HF readiness index for normal low-risk 
delivery services; (b) BEmONC services functionality; 
and (c) IPC index.

Original variables: Tables 1, 2 and 3 show the original 
indicators and signal functions available in the NHFS 
2015 and 2021 dataset for each SARA domain.

Calculation of domain scores and indices: For each 
SARA domain, a domain score was calculated (see 
Tables  1, 2 and  3, column ‘Calculation’), ranging from 
0 to 100%. At the end of each table, a summary index is 
described, calculated as the mean of the related domain 
scores, and ranging from 0 to 100%.

Statistical analysis
Data analysis was conducted using IBM SPSS Statis-
tics 25. Sample weights were applied to ensure the 
actual representativeness of findings at the national 
level and according to the managing authority. Initially, 
the weighted mean of the three outcome variables with 

their domains and sub-components, overall and strati-
fied by the managing authority, was calculated for 2015 
and 2021 respectively. Subsequently, a weighted t-test for 
independent samples was carried out to test for a statisti-
cally significant change over time in each of the outcome 
variables. The weighted mean difference of the change 
observed between 2015 and 2021 and its 95% confidence 
interval (CI) were calculated. A level of significance of 
0.05 was assumed for all analyses.

Ethical approval
The 2015 and 2021 NHFSs obtained ethical approval from 
the Nepal Health Research Council, while this study was 
approved both by the Ludwig-Maximilians-Universität  
(LMU Munich) Ethics Commission, Munich, Germany 
and by the Nepal Health Research Council in June 2021.

Results
Characteristics of HFs providing normal low‑risk delivery 
services in Nepal
As shown in Table  4, this study analyzed 457 and 804 
HFs providing normal low-risk deliveries in 2015 and 
2021 respectively. In both years, more than eight out of 
ten HFs providing normal low-risk delivery services were 
public basic healthcare centres;

HF readiness for normal low‑risk delivery services
As shown in Fig.  2, nationally, the average HF readiness 
index for normal low-risk delivery services was below 50% 
in both years despite a statistically significant increase 
from 37.9% in 2015 to 43.7% in 2021. There was, however, 
considerable variation between domain scores. Between 
2015 and 2021, the greatest improvement was observed 
for essential medicines for newborns (statistically signifi-
cant increase from 42.0% to 53.6%), followed by essential 
medicines for mothers (from 76.6% to 85.8%), equipment 
and supplies (from 70.0% to 78.2%), and trained provid-
ers (from 62.2% to 71.1%). Only one score showed a sta-
tistically significant decrease, i.e. the use of guidelines for 
essential delivery care decreased from 21.8% to 12.8%. 
Details are presented in Supplemental Table a.

Table  5 shows inter- and intra-domain variability of 
HF readiness. Availability of all 13 basic equipments and 
supplies for normal low-risk delivery services was exces-
sively low and insignificantly increased from 6.5% in 2015 
to 8.8% in 2021. Of the 13 items, the availability of nine 
significantly increased: emergency transport, examina-
tion light, delivery pack, neonatal bag and mask, deliv-
ery bed, partograph, blood pressure set, latex gloves, and 
infant weighing scale with levels in 2021 between 82.0% 
and 98.7%. The availability of the four remaining items – 
manual vacuum extractor, vacuum aspiration kit, suction 
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apparatus and sterilization equipment – increased but 
not in a statistically significant manner.

Nationally, one in two HFs (49.8%) had in stock all 
five essential medicines and commodities for mothers 
in 2021 which represents a significant increase from 
29.7% in 2015. The availability of injectable uteroton-
ics, skin antiseptics, and intravenous solutions with 

an infusion set was high, being in stock at nearly nine 
out of ten HFs in 2015, which improved significantly to 
nearly all HFs in 2021. Injectable antibiotics were avail-
able at two-thirds (66.1%) of facilities in 2021, repre-
senting a significant increase from 40.9% in 2015. Seven 
out of ten HFs stocked magnesium sulphate in both 
years. Compared to the availability of all five essential 

Table 1  Operational definition of HF readiness index for normal low-risk delivery services

Domain/Index Indicators analyzed from the NHFS 2015 and 
2021 data set

Calculation

Domain 1: Trained provider 1 indicator – At least one trained provider, 
regardless of the duration of training, is available 
to provide essential childbirth care regardless 
of the timing and duration of the training

Domain score = Indicator (0% = no provider, 
100% = at least one provider)

Domain 2: Guidelines 1 indicator – Observed availability of at least one 
guideline on essential childbirth care, checklists 
and/or job aids for essential childbirth care

Domain score = Indicator (0% = no guideline, 
100% = at least one guideline)

Domain 3: Equipment and supply 13 indicators – Observed availability 
and reported functionality of: i) emergency 
transport—this included ambulance or another 
vehicle for emergency transport, ii) delivery 
pack: a sterile delivery pack or all of the follow-
ing 5 items: cord clamp, episiotomy scissors, 
scissors or blade, suture material with a needle, 
and needle holder, iii) examination light, iv) 
suction apparatus (mucus extractor), v) neonatal 
bag and mask, vi) delivery bed, vii) a blank par-
tograph, viii) infant weighing scale, and ix) blood 
pressure (BP) set, x) latex gloves, xi) steriliza-
tion equipment, xii) manual vacuum extractor, 
and xiii) vacuum aspiration kit

Domain score = Percentage of functioning items 
available (Range: From 0% = no items to 100% = (at 
least 1 functioning unit of ) all 13 items, e.g. 
9/13 = 69.2% in the case of 9 functioning items 
available)

Domain 4: Essential medicines for mothers 5 indicators – Observed availability of at least 
one valid unit of: i) injectable uterotonic, ii) 
injectable antibiotic, iii) injectable magne-
sium sulfate, iv) skin disinfectant, and v) fluid 
with an infusion set

Domain score = Percentage of essential medi-
cines for mothers available (Range: From 0% = no 
medicines to 100% = (at least 1 valid unit of ) all 5 
medicines, e.g. 4/5 = 80.0% in the case of 4 essen-
tial medicines for mothers available)

Domain 5: Essential medicines for newborns 5 indicators – Observed availability of at least 
one valid unit of: i) chlorhexidine gel, ii) tetra-
cycline eye ointment, iii) injection gentamycin, 
iv) amoxicillin syrup, and v) ceftriaxone powder 
for injection

Domain score = Percentage of essential medicines 
for newborns available (Range: From 0% = no 
medicines to 100% = (at least 1 valid unit of ) all 5 
medicines, e.g. 2/5 = 40.0% in the case of 2 essen-
tial medicines for newborns available)

HF readiness index for normal low-risk delivery 
services

Readiness for normal low-risk delivery service 
is measured across 5 domains: i) trained 
provider, ii) guidelines, iii) equipment and sup-
plies, iv) essential medicines for mothers, and v) 
essential medicines for newborns

HF readiness Index = Mean score of the five 
domain scores. (Range: From 0% = no readiness 
to 100% = complete readiness, e.g. (0% + 0% + 69.2
% + 80.0% + 40.0%) / 5 = 37.8%)

Table 2  Operational definition of BEmONC service functionality

Index Signal functions analyzed the NHFS 2015 and 
2021 data set

Calculation

BEmONC service functionality Reported performance of the following seven 
signal functions at least once during the three 
months before the survey—parenteral admin-
istration of: i) antibiotics, ii) oxytocin, and iii) 
anticonvulsants, iv) assisted vaginal delivery, 
v) manual removal of placenta, vi) removal 
of retained products of conception, and vii) 
neonatal resuscitation

BEmONC service functionality = Percentage 
of signal functions performed (Range: From 
0% = none performed to 100% = all performed, 
e.g., 6/7 = 85.7% in the case of 6 signal functions 
performed)
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medicines and commodities for mothers, the availabil-
ity of all five essential medicines for newborns in both 
surveys was extremely low and changed only slightly 
from 0.7% in 2015 to 2.2% in 2021. Stockout of tetra-
cycline eye ointment was paramount, with only one in 
ten HFs having this stock in 2021. The availability of 
4% chlorhexidine antiseptics, amoxicillin syrup, ceftri-
axone injection, and injection gentamycin significantly 
increased between 2015 and 2021, ranging from 38.1% 
to 80.2% in 2021.

BEmONC service functionality
Overall, at the national-level, functionality of 
BEmONC services was inadequate in HFs providing 
normal low-risk delivery services and did not show 
relevant improvements by 2021. As Table  6 shows, 

BEmONC service functionality was extremely low 
in both years, 4.2% in 2015 and 2.5% in 2021. Of the 
seven signal functions, the administration of par-
enteral oxytocin was high in both years and slightly 
increased to 88.2% by 2021, while all other signal func-
tions decreased between 2015 and 2021. A significant 
decrease in functionality was found for assisted vaginal 
delivery, neonatal resuscitation, removal of retained 
products of conception, and manual removal of the 
placenta. The administration of anti-convulsants and 
assisted vaginal delivery were performed least fre-
quently, below or at ten percent, among the seven sig-
nal functions in both years.

Infection prevention and control
Figure  3 shows, on average, that the IPC index among 
HFs providing normal low-risk delivery services is very 
low in Nepal, despite a statistically significant increase 
from 6.0% in 2015 to 8.0% by 2021. Inter-domain varia-
tions were large. The availability of at least one provider 
trained regarding IPC had the highest score in both 
years and significantly increased from 79.7% in 2015 to 
86.4% by 2021. The availability and functionality of IPC 
equipment and supplies had the largest increment in 
score (20.5% points), reaching 72.6% by 2021. The availa-
bility of guidelines on IPC was below ten percent in both 
years, which significantly lowered the overall IPC index. 
Details are presented in Supplemental Table b.

The availability of all ten items under IPC equip-
ment and supplies increased significantly from 0.7% 
in 2015 to 6.3% by 2021 (mean difference: 5.5, CI: [3.7; 
7.4], p < 0.0001), however, these levels are far too low to 
ensure appropriate IPC measures. The availability of 

Table 3  Operational definition of IPC index

Domain/Index Indicators analyzed the NHFS 2015 and 2021 
data set

Calculation

Domain 1: Trained provider 1 indicator – At least one provider available 
in the HF who is reported to be trained on IPC 
or waste management regardless of the timing 
and duration of the training

Domain score = Indicator (0% = no trained pro-
vider, 100% = at least one trained provider)

Domain 2: Guidelines 1 indicator – Observed availability of at least one 
guideline on health care waste management 
or infection control and prevention

Domain score = Indicator (0% = no guideline, 
100% = at least one guideline)

Domain 3: Equipment and supplies 10 indicators – Observed availability 
and reported functionality of: i) soap and run-
ning water or alcohol-based hand rub, ii) needle 
destroyer, iii) waste receptacle, iv) disinfectant, 
v) gown or apron, vi) surgical mask, vii) latex 
gloves, viii) syringe, ix) eye protection, and x) 
sterilization equipment

Domain score = Percentage of functioning items 
available (Range: From 0% = no equipment 
and supplies to 100% = complete equipment 
and supplies, e.g. 6/10 = 60.0% in the case of 6 
functioning items available)

IPC index Readiness for IPC is measured across 3 domains: 
i) trained provider, ii) guidelines, and iii) equip-
ment and supplies

IPC index = Mean score of the three domains 
(Range: From 0% = no IPC to 100% = complete IPC, 
e.g. (0% + 0% + 60.0%) / 3 = 20%)

Table 4  (Weighted) distribution of health facilities providing 
normal low-risk delivery services in Nepal in 2015 and 2021 by 
health facility type and managing authority

Background characteristics 2015 2021

Percent Number Percent Number

Facility type
  Public hospitals 4.4 20 5.2 42

  Public basic healthcare 
centers

85.8 392 87.2 701

  Private hospitals 9.8 45 7.6 61

Managing authority
  Public 90.2 412 92.4 743

  Private 9.8 45 7.6 61

Total health facilities 100.0 457 100.0 804
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all four items of personal protective equipment – latex 
gloves, surgical masks, eye protection, and gowns or 
aprons – significantly increased from a mere 5.9% in 2015 
to 51.1% in 2021 (mean difference: 45.3, CI: [41.2; 49.3], 
p < 0.0001), however, this level is still considered inad-
equate, particularly for eye protection supplies.

Key findings by managing authority
The HF readiness index for normal low-risk delivery ser-
vices showed statistically significant increases from 37.6% 
to 43.6% among public HFs, and from 39.9% to 45.3% 
among private HFs between 2015 and 2021 respectively, 
thus showing small differences by managing author-
ity. Differences regarding the changes in HF readiness 
domains between public and private HFs are reported in 
Supplemental Table a.

In 2021, the disparity in BEmONC service function-
ality of HFs providing normal low-risk delivery ser-
vices by managing authority was large: public 1.8% 
and private 10.5%, which was a decline from 3.0% 
in public and from 15.7% in private HFs from 2015 
respectively. The statistically significant changes 
in two signal functions among the public HFs are 
reported in Supplemental Table c.

The IPC index was found to be low for both managing 
authorities, with a slightly better score among private 
HFs (6.9% in 2015, 8.4% in 2021) than among public 
HFs (5.9% in 2015, 7.9% in 2021). The statistically sig-
nificant changes in domain level scores between public 
and private HFs are reported in Supplemental Table b.

Discussion
Key findings and locating them in the literature
In the context of the constitutional right of the Nepali 
people to free basic healthcare services, the mandate 
for local governments to manage their basic health-
care services, the inclusion of normal-low risk deliv-
ery services into the basic healthcare package, and 

a strategic focus on improving the QoC, the present 
study analyzed nationally representative data from 
HFs providing low-risk delivery services with regard 
to their readiness, functionality of basic emergency 
obstetric and newborn care services, and infection 
prevention and control.

Health facility readiness for normal low‑risk delivery 
services‑ quality of care
The readiness of HFs in Nepal for normal, low-risk 
delivery services is suboptimal. While there have been 
improvements in the HF readiness index from 37.9% in 
2015 to 43.7% in 2021, these changes are small and equate 
to a 0.9% annual improvement rate. This indicates that the 
majority of HFs in Nepal have low scores for HF readiness. 
A number of studies published using the NHFS 2015 data 
identifies inadequate number of service providers, irregu-
lar services, supply chain issues being key challenges for 
continuum and quality of delivery care across both pub-
lic and private HFs [24, 25]. The low readiness of HFs to 
provide high-quality, normal, low-risk delivery services 
is not surprising because the QoC for other basic health-
care services is also sub-optimal. For instance, less than 
two percent of HFs meet minimum standards of care for 
antenatal, family planning, and sick child services [12, 
26]. Similar results have been observed in other low- and 
middle-income countries (LMICs). For example, in Nige-
ria, between 2005 and 2009, there was no statistically sig-
nificant progress in the availability of trained providers for 
labor and delivery care (from 50.8% to 57.1%). Indeed, the 
readiness of HFs to provide maternal health services was 
low in both years [27]. One major challenge for LMICs is 
the lack of commonly agreed upon QoC indicators, which 
hinders measuring progress nationally and makes it dif-
ficult to compare indicators across countries. The use of 
the Minimum Service Standard (MSS) tool in public HFs 
is a relatively new concept but its use has now standard-
ized monitoring of HF readiness in Nepal. The reporting 

Fig. 2  Health facility (HFs) readiness index for normal low-risk delivery services and domain-wise scores in Nepal in 2015 and 2021
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Table 5  Availability of equipment and supplies, essential medicines for mothers and essential medicines for newborns among health 
facilities providing normal low-risk delivery services in Nepal in 2015 and 2021

* Statistically significant at p < 0.05

Mean in % (Percentage) Mean difference 
in %

95% CI of mean 
difference in %

P-value

2015 2021

Readiness domain: Equipment and supplies
  i. Emergency transport 62.6 82.0 19.4 [14.2; 24.5] < 0.0001*

  ii. Examination light 60.7 93.8 33.1 [28.3; 37.9] < 0.0001*

  iii. Delivery pack 92.9 97.9 5.0 [2.3; 7.5] < 0.0001*

  iv. Suction apparatus 62.0 65.7 3.7 [-1.8; 9.3] 0.1890

  v. Neonatal bag and mask 82.8 91.6 8.8 [4.9; 12.8] < 0.0001*

  vi. Delivery bed 96.3 98.7 2.4 [0.5; 4.3] 0.0140*

  vii. Partograph 80.0 90.4 10.4 [6.2; 14.6] < 0.0001*

  viii. Blood pressure apparatus 84.1 95.3 11.2 [7.5; 14.8] < 0.0001*

  ix. Latex gloves 92.5 97.5 5.0 [2.3; 7.6] < 0.0001*

  x. Sterilization equipment 65.0 66.1 1.2 [-4.3; 6.7] 0.6690

  xi. Infant weighing scale 89.9 94.1 4.2 [1.1; 7.5] 0.0090*

  xii. Manual vacuum extractor 20.7 23.2 2.5 [-2.2; 7.2] 0.3030

  xiii. Vacuum aspiration kit 19.2 20.9 1.7 [-2.8; 6.3] 0.4540

  All 13 pieces of equipment 6.5 8.8 2.3 [-0.7; 5.3] 0.1320

Readiness domain: Essential medicines for mothers
  i. Injectable uterotonic 88.2 97.0 8.8 [5.6; 12.0] < 0.0001*

  ii. Injectable antibiotic 40.9 66.1 25.2 [19.6; 30.8] < 0.0001*

  iii. Injectable magnesium sulfate 72.2 70.7 -1.5 [-6.7; 3.7] 0.5700

  iv. Skin antiseptic 91.4 98.1 6.7 [4.0; 9.5] < 0.0001*

  v. Intravenous solution with an infusion set 90.3 97.2 6.9 [3.9; 9.8] < 0.0001*

  All five essential medicines and commodities 29.7 49.8 20.1 [14.7; 25.6] < 0.0001*

Readiness domain: Essential medicines for newborns
  i. 4% Chlorhexidine 58.0 80.2 22.2 [16.9; 27.5] < 0.0001*

  ii. Tetracycline eye ointment 39.5 7.8 -31.7 [-36.6; -26.8] < 0.0001*

  iii. Injection gentamycin 74.8 79.8 5.0 [0.2; 9.90] 0.0420*

  iv. Amoxycillin syrup 25.7 62.2 36.5 [31.3; 41.80] < 0.0001*

  v. Ceftriaxone powder for injection 12.0 38.1 26.1 [21.6; 30.6] < 0.0001*

  All 5 essential medicines and commodities 0.7 2.2 1.50 [0.3; 2.8] 0.0180*

Total health facilities 457 804 - -

Table 6  BEmONC service functionality among health facilities providing normal low-risk delivery services in Nepal in 2015 and 2021

* Statistically significant at p < 0.05

Signal functions performed Mean in % (Percentage) Mean difference 
in %

95% CI of mean 
difference in %

p-value

2015 2021

i. Administration of parenteral antibiotics 40.7 36.5 -4.2 [-9.9; 1.3] 0.1340

ii. Administration of parenteral oxytocin 85.8 88.2 2.4 [-1.5; 6.3] 0.2310

iii. Administration of parenteral anticonvulsants 10.0 8.9 -1.1 [-4.5; 2.3] 0.5290

iv. Assisted vaginal delivery 16.1 8.1 -8.0 [-11.8; -4.1] 0.0000*

v. Manual removal of placenta 42.8 36.7 -6.1 [-11.8; -0.5] 0.0340*

vi. Removal of retained products of conception 33.0 26.4 -6.6 [-11.9; -1.3] 0.0150*

vii. Neonatal resuscitation 36.8 29.6 -7.2 [-12.7; -1.8] 0.0090*

All seven signal functions performed 4.2 2.5 -1.7 [-3.9; 0.4] 0.1140

Total health facilities 457 804 - - -
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of MSS scores as part of the routine Health Management 
Information System database has helped local govern-
ments and HFs identify gaps in HF readiness, link them 
with service utilization data, and take corrective actions. 
This tool has led to positive changes and that policy impli-
cations are to strengthen this standardized monitoring.

In this study, wide variation across the five domains of 
HF readiness was found between the survey years. Four 
out of five domains, namely equipment and supplies, 
essential medicines for mothers, trained providers, and 
essential medicines for newborns, significantly improved 
in 2021 with large variations within the components. 
This could be due to the focus on improving QoC during 
the implementation of the Nepal Health Sector Strat-
egy (NHSS) 2016–2022. In contrast, the fifth domain, 
the availability of guidelines on delivery care, performed 
the least and significantly decreased from 21.8% in 2015 
to 12.8% in 2021. This is low compared to other LMICs 
such as Haiti and Tanzania where delivery care guide-
lines were available in 24.1% and 29.8% of the HFs in 
2017 and 2019, respectively [26, 28]. The low and dimin-
ished availability of guidelines in 2021 in Nepal could 
be due to COVID-19 restrictions, resulting in a largely 
virtual mode of operations and halting the printing of 
guidelines or their dissemination to HFs. Nevertheless, 
during the COVID-19 pandemic, digital guidelines, par-
ticularly on COVID-19 topics, were provided to HFs. 
Program guidelines comprise evidence-informed rec-
ommendations intended to standardize and optimize 
care for patients, and their use during clinical decision-
making is intended to improve healthcare outcomes [29, 
30]. Even though both paper and digital guidelines were 
included in this analysis, the low results in 2021 suggest 
little or no effort made to improve guideline availabil-
ity since 2015. Anecdotal evidence indicates improper 
storage of digital guidelines in electronic devices, that 
cannot be accessed by service providers when needed. 

Improving the skills of providers in accessing these 
guidelines on computers and mobile devices can sup-
port increased use of the digital guidelines. The COVID-
19 pandemic disrupted regular trainings [31, 32], but 
Nepal was able to significantly increase the availability of 
trained delivery service providers by 2021. Reaching the 
SDG target of attaining 90% skilled birth attendance was 
a focus of NHSS (2016-2022), and several training pack-
ages were available to train the delivery care service pro-
viders on enhancing their knowledge and skills, which 
were continued virtually during COVID-19. However, 
gaps still exist, with nearly one in three HFs lacking a 
provider trained in delivery care. Human resource avail-
ability and their skills remain a significant health system 
challenge that is not unique to Nepal but relevant for 
many other LMICs [33].

Supply chain issues have emerged, particularly with 
essential medicines for newborns and basic equipment 
and supplies. The frequent lack of equipment could be 
a reason for the low rates of assisted deliveries in HFs. 
Additionally, the low availability of sterilization equip-
ment increases the risk of nosocomial infections for 
both the mother and the newborn, and the low avail-
ability of tetracycline ointment for the treatment of 
newborn eye infections illustrates poor readiness for 
newborn care. This is alarming since the NMR has not 
been reduced below 21 deaths per 1,000 live births 
since 2016 [6]. Although the stock of essential medi-
cines for mothers was better than for newborns in both 
managing authorities, there is still a significant lack 
of supply, mainly for injectable magnesium sulphate 
and injectable antibiotics. This is alarming because in 
2021, 12.0% and 11.2% of maternal deaths during the 
post-partum period were due to hypertensive disorders 
and infections respectively; and 10.2% of the maternal 
deaths during delivery had fits, seizures, and convul-
sions [2]. Data from 28 hospitals over the four-year 

Fig. 3  IPC index and domain-wise scores for health facilities providing normal low-risk delivery services for infection prevention and control 
in Nepal in 2015 and 2021
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period from 2015 to 2018 reports eclampsia to be the 
leading cause of maternal deaths (19.0%). The avail-
ability of magnesium sulphate in LMICs is consistently 
low. A study published in 17 LMICs in 2018 revealed 
that magnesium sulphate was amongst the least avail-
able essential medicines and commodities for mothers 
(median: 63%, range: 10.0–97.0%) [34]. It is impor-
tant to ensure a reliable supply of magnesium sulfate 
and antibiotics and enforce its correct use in training. 
The supply chain system of any country is affected by 
the service delivery structure. Prior to Nepal being 
declared a federal republic in 2017, medicines were 
procured by the central government system. Now, all 
three tiers of government procure medicines, but there 
is a lack of clarity on which level of government should 
be responsible for which task. As a result, there is often 
over or understocking of medicines at HFs. The over-
all capacity of local governments to procure medicines 
through systematic data-driven forecasting and follow-
ing public procurement guidelines is limited. While 
both push and pull supply-chain systems are in place, 
establishing a strong supply chain system remains an 
ongoing challenge. Data-driven procurement, efficient 
transportation management, and improving govern-
ance at all levels should be prioritized.

Basic emergency obstetric and neonatal care (BEmONC) 
service functionality
Fifteen percent of pregnant women develop a poten-
tially life-threatening complication that requires skilled 
medical care, and some may even require major obstet-
rical intervention for survival [35]. According to verbal 
autopsy reports on maternal deaths conducted in Nepal 
in 2021, the majority of maternal deaths occur during 
the postpartum period due to obstetric hemorrhage and 
take place at HFs [2]. This underscores the importance 
of functional BEmONC services. Sadly, in 2021, only 
2.5% of HFs had functional BEmONC services, indicat-
ing a decline from 4.5% reported in 2015, which may be 
attributed to health system challenges arising from the 
COVID-19 pandemic such as HF closures or disfunc-
tional supply-chain systems. In 2022, eight out of ten 
deliveries at HFs were attended by skilled birth attend-
ants at HFs [1]. This means that the majority of HFs 
can provide assisted vaginal delivery services to preg-
nant women in need. However, in 2021, only 16.2% of 
HFs offering normal low-risk deliveries reported having 
assisted vaginal delivery services available. Private HFs 
consistently had higher BEmONC service functionality 
in both surveys than public HFs; this could be because 
all private HFs analyzed in this study were hospitals, 
unlike only about 5% of the public HFs analyzed. Stud-
ies on BEmONC in Africa and Pakistan have identified 

a shortage of trained providers, high absenteeism rates, 
poor ambulance services, and supply chain issues as bar-
riers to quality BEmONC services [28, 36]. These barriers 
are also relevant in the Nepalese context. Other obsta-
cles to quality BEmONC in LMICs include poor pro-
vider remuneration and demoralization, high turnover, 
increased workload and burnout rates, poor coordina-
tion, inefficient referral mechanisms, inadequate alloca-
tion of limited resources, lack of training and monitoring, 
and inequality in the distribution of BEmONC sites [37]. 
In Nepal, under the Aama Program, HFs receive unit 
costs for attending normal-low-risk, complicated, and 
cesarean deliveries, a small amount of which is provided 
to the birth attending team, which can motivate the pro-
viders [38]. However, this study did not analyze the barri-
ers and the motivation factors in depth.

With improved access to HF-based delivery services, 
eight out of ten women giving birth in HFs [6] and over 
half of the maternal deaths occurring in HFs, the low 
functionality of the BEmONC service and lack of pro-
gress are alarming in fulfilling the SDG commitment of 
reducing maternal deaths. The low volume of deliver-
ies in basic healthcare centers, due to improper location 
and inadequate HF readiness, results in overcrowding 
in hospitals [0 24]. Considerable home deliveries, lack 
of awareness of the Aama Program, and the impact of 
the COVID-19 pandemic for 2021 could explain the low 
BEmONC service functionality in Nepal. Furthermore, 
these findings reinforce the thrust of the Nepal Safe 
Motherhood and Newborn Health Road Map (2030) and 
NHSSP 2023–2030 and suggest re-thinking the strategic 
locations of the HFs providing BEmONC services, and 
creating demand for those HFs, as well as improving ser-
vices, including staffing in hospitals.

Infection prevention and control
Universal precautions for IPC are important not only in 
the face of the COVID-19 pandemic and other disease out-
breaks but also in routine healthcare provision. Birth itself 
and vaginal examinations make pregnant women more sus-
ceptible to infections. Despite significant improvements in 
the IPC index between 2015 and 2021 found in this study, 
the 2021 IPC levels of 7.9% for public HFs and 8.4% for pri-
vate HFs are excessively low. Although the availability of 
trained providers on IPC and personal protective equip-
ment significantly improved in 2021 due to COVID-19 
response efforts, the availability of IPC guidelines is also low, 
and the overall IPC status is inadequate. The low readiness 
for IPC found in this study is comparable to HFs in Bang-
ladesh, where only 16.4% of the standard precaution ele-
ments were available for delivery and newborn care services 
in 2017 [29], and another analysis of 17 LMICs where the 
median national availability of sterilization equipment was 
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51.0% in 2018 [34]. Items such as waste receptacles and nee-
dle destroyers were often not available in HFs, indicating a 
need to strengthen supply chain systems and put into place 
quality improvement teams [13, 39]. In the new federal sys-
tem in Nepal, resources can be leveraged from local govern-
ments for local purchase of these easily available items.

Strengths and limitations of the study
This study has both strengths and limitations. It is the 
first study to draw on data from two nationally repre-
sentative NHFSs implemented under the global Demo-
graphic and Health Survey (DHS) Program to measure 
changes in HF readiness for normal low-risk deliveries. 
This occurred over a time period when Nepal was hit by 
a 7.8 Richter Scale earthquake and the recent COVID-19 
pandemic and amid the country’s transition to a federal 
government system. Methodologically, the NHFS derived 
a sampling frame from Nepal’s national health system 
that included both public and private HFs. The survey 
instruments were validated, and verbal responses were 
confirmed by observations. Data were collected in tablets 
by thoroughly trained medical, nursing, or public health 
personnel. Data quality was checked daily by the local 
research firm and the DHS Program, and the analysis was 
guided by publicly available code books, weighing tech-
niques, and tutorials at https://​dhspr​ogram.​com/​Data/. 
Although data collection for the 2015 and 2021 NHFSs 
was impacted by the earthquake and the COVID-19 pan-
demic, respectively, standard operating procedures were 
fully followed, and there were no major quality concerns 
except that data collection was delayed and took longer 
than planned. However, there are some limitations. 
These include, for example, the small sample size for 
private HFs since only private hospitals were surveyed, 
and the fact that stock data were impacted by the timing 
of receipt of the stocks at HFs, and that the 2015 earth-
quake and the COVID-19 pandemic made supply chains 
vulnerable and irregular. General amenities like waiting 
areas, sanitation, and drinking water facilities were not 
analyzed, and newborn care was not comprehensively 
covered in the analysis. This study focused only on the 
variables recommended by WHO’s SARA manual and 
did not analyze other health system factors.

Implications for policy, practice and research
The policy environment for improving QoC is progress-
ing in Nepal. However, several challenges exists that 
need to be addressed. For instance, the establishment of 
an accrediting body for quality assurance in the public 
and private health sector, as envisioned in the NHSSP 
(2023–2030), has not been fully effective yet; local gov-
ernments have limited human resource capcity to pro-
vide basic healthcare services; monitoring mechanisms 

for basic healthcare services remain unclear; and the 
lack of accountability mechanisms is hindering progress 
which impacts the HF readiness to provide delivery ser-
vices. The standards for normal low-risk deliveries are 
equal for all HFs regardless of their size and managing 
authority [16, 23, 40, 41]. While the private sector in 
Nepal is expanding, it represents the first point of contact 
for women seeking delivery services in several parts of 
the country [1] but monitoring QoC in the private sector 
is challenging due to unclear regulations. Comparatively, 
private HFs have slightly better readiness than public 
HFs, with better availability of essential medicines and 
equipment. However, they lack adequately trained pro-
viders and delivery care guidelines. While they are more 
ready to provide BEmONC services, and generally more 
resourceful compared with public HFs, they need a better 
operating environment and a motivation to implement 
the Aama Program, which can create a win–win situation 
for both the public and the private sectors, ensuring high 
QoC for pregnant women.

The earthquake in 2015 claimed the lives of over 9,000 
people, while the COVID-19 pandemic resulted in a 
death toll of over 12,000 people [42] and continues to 
impact Nepal’s health system. Although Nepal’s transi-
tion from a unitary to a federal country allowed for local 
planning and management of basic healthcare services, 
unclear demarcation of authority between jurisdictions 
in the three tiers of government led to slow decision-
making and adversely affected healthcare service deliv-
ery  [43]. This study indicates that, following the shift 
to a federal system, increased emphasis was placed on 
expanding the number of HFs, but not enough attention 
was paid to improving their readiness and the QoC. The 
challenges of inadequate and insufficiently skilled staff at 
HFs need to be addressed by local governments through 
robust planning, budgeting, implementation, and over-
sight of basic healthcare services. Similarly, clarifying the 
roles and responsibilities of the three tiers of government 
in the delivery of basic healthcare services and foster-
ing proper coordination among them remain crucial to 
ensure HF readiness for high-quality services, including 
normal low-risk births, obstetric complication manage-
ment, and improved maternal survival.

Data availability for QoC is improving in Nepal [12]. 
The implementation of previous health sector strate-
gies has informed the government and other stakehold-
ers to develop the NHSSP (2023–2030), the Nepal Safe 
Motherhood and Newborn Health Road Map 2030, and 
a nationally representative, comprehensive NHFS to 
monitor changes in QoC at five-year intervals. The NHFS 
2021 is the key data sources to track HF readiness indica-
tors of the NHSSP (2023–2030), its continuity will pro-
vide opportunities for researchers and policymakers to 

https://dhsprogram.com/Data/
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analyze trends and rates of changes in HF readiness for 
delivery and other basic healthcare services. However, 
Nepal also needs a functional information system that 
can routinely track QoC indicators in both public and 
private sectors. While the Health Management Informa-
tion System and Logistic Management Information Sys-
tem monitor service utilization rates, medicine stock, 
and Minimum Service Standard scores at HFs, they are 
limited in monitoring other important QoC indicators.

Improving QoC needs to remain a top priority in the 
health system in Nepal, with clear roles, evidence-based 
strategies, and interventions designed for all providers, 
including the three tiers of government and the private 
sector. The gaps in HF readiness identified in this study, 
as well as those in NHFS 2021, the Minimum Service 
Standard tool implementation in public HFs, and other 
studies, need to be collated to generate knowledge and 
translate them into budgeted plans for the relevant gov-
ernments. These actions should ensure effective supply 
chain management, training and regular availability of 
service providers, availability of program guidelines, and 
functioning quality improvement systems. The local gov-
ernments and HFs need to leverage internal and exter-
nal resources and monitor the effective implementation 
of basic healthcare services, which are key to increasing 
HF births, managing obstetric complications, prevent-
ing women from nosocomial infections, and ultimately 
reducing maternal deaths. The results of this study can 
complement the baseline and review of the result frame-
work for the NHSSP (2023–2030), with suggested QoC 
indicators, monitoring approaches, and support for 
tracking progress over time.

Conclusions
The slow progress and sub-optimal readiness for normal,  
low-risk deliveries and IPC, along with declining and 
low BEmONC service functionality in 2021, is reflective 
of poor QoC and provides some proximate explanation 
for the moderately high maternal mortality and the stag-
nation of NMR in Nepal. However, these findings need to 
be interpreted within the context of the effects of the 2015 
earthquake, the COVID-19 pandemic, and the new federal 
government system in Nepal. Despite QoC being a strategic 
focus of the NHSS (2016–2022) and HF readiness being a 
prerequisite for ensuring the process of care provision and 
client satisfaction, there are gaps in the current supply chain 
system, human resource capacity, quality improvement 
approaches adopted, and the operating environment for the 
private sector. To fulfil the constitutional mandate of man-
aging basic healthcare services and providing high-quality 
delivery services to pregnant women, improving the capacity 
of local governments is critical, ultimately contributing 
to meeting SDG 3.1 target of reducing maternal deaths.
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ABSTRACT
Expanding access to facility-based delivery services and improv-
ing the functionality of emergency obstetric and neonatal care 
(EmONC) are important strategies toward achieving a maternal 
mortality ratio of 70 deaths per 100,000 live births by 2030. In 
this study the researchers assess signal functions at designated 
facilities in Nepal, using Nepal Health Facility Survey data for 
2015 and 2021. The functionality of basic and comprehensive 
EmONC sites was low, declining over the six-year period. Lack 
of progress may partly be attributed to the COVID-19 pan-
demic. Nepal needs to expand EmONC sites strategically, 
strengthen referral systems, improve service readiness, and 
periodically assess service quality.

Maternal mortality reduction remains a global priority. According to an 
estimate for 2020, globally, one woman died every two minutes, 800 women 
died every day, and 287,000 women died in the year due to pregnancy-re-
lated causes (World Health Organization [WHO], 2023). The United 
Nations Sustainable Development Goal (SDG) 3.1 targets reducing the 
global Maternal Mortality Ratio (MMR) to 70 maternal deaths per 100,000 
live births, but in 2020, the MMR was 223 maternal deaths per 100,000 
live births. To achieve the target, an annual reduction rate of 11.6% 
between 2021 and 2030 will be required (WHO, 2023). Low- and mid-
dle-income countries (LMICs) contribute to 95% of these global maternal 
deaths, and meeting this target is challenged by fragile health systems and 
a lack of adequate resources. Expanding access to health facility 
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(HF)-based obstetric services during pregnancy, delivery, and the postpar-
tum period and improving service quality at HFs are important strategies 
to ensure maternal survival in LMICs.

In this paper, we present the case of Nepal, a LMIC in South Asia, to 
demonstrate why expanding access to HF-based delivery services and 
improving the functionality of emergency obstetric and neonatal care 
(EmONC) sites should be prioritized for maternal death reduction. The 
authors intend to contribute to global learning as well as improve programs 
and practices in LMICs on quality maternal health care service provision 
for women within the purview of the SDG 3.1 target of 70 MMR by 2030.

Background

Globally, the majority of maternal deaths are due to obstetric complica-
tions, and around fifteen percent of pregnancies result in obstetric com-
plications. These require implementing certain medical interventions known 
as “signal functions” for EmONC at HFs (WHO, 2009). Therefore, having 
accessible and functional basic EmONC (BEmONC) or comprehensive 
EmONC (CEmONC) services in HFs providing delivery services is essential 
for maternal survival. The World Health Organization (WHO) identifies 
seven and nine signal functions for BEmONC and CEmONC services, 
respectively, as summarized in Table 1.

Maternal mortality and emergency obstetric and newborn care services in 
Nepal

The MMR decreased significantly in Nepal over the past 25 years, from 
539 to 151 deaths per 100,000 live births between 1996 and 2021 (MOHP 
et  al., 2023; MOHP & National Statistics Office [NSO], 2023). Nepal 
continues to strive toward achieving the SDG target 3.1, which calls for 
a reduction in the MMR to 70 per 100,000 live births by 2030. With the 
nation-wide implementation of the Maternity Incentive Scheme, the Aama 
Program, which ensures free delivery services in HFs, and a transportation 

Table 1.  Signal functions for BEmONC and CEmONC services.
Signal functions BEmONC CEmONC

(i) Parenteral administration of antibiotics Yes Yes
(ii) Parenteral administration of uterotonics Yes Yes
(iii) Parenteral administration of anticonvulsants Yes Yes
(iv) Assisted vaginal delivery Yes Yes
(v) Manual removal of placenta Yes Yes
(vi) Manual removal of retained products Yes Yes
(vii) Neonatal resuscitation Yes Yes
(viii) Cesarean delivery Yes
(ix) Blood transfusion Yes

Source. Monitoring emergency obstetric care: a handbook, WHO (2009).
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allowance for women seeking antenatal and delivery services at HFs, Nepal 
has made significant improvements in access to and utilization of HF-based 
delivery services. In 2021, 98.4% of HFs in Nepal provided antenatal care 
services, 51.4% provided normal low-risk delivery services, and 5.3% pro-
vided cesarean services. The population coverage of HF-based delivery 
services increased from 44.0% in 2011 to 79.4% in 2022 (MOHP et al., 
2023). However, these improvements in access and coverage have not 
translated into corresponding improvements in meeting the standards of 
care for delivery and emergency obstetric services at HFs. For example, 
in 2021, the five essential medicines for delivery services (oxytocin, inject-
able antibiotics, skin antiseptic, intravenous fluid, and magnesium sulfate) 
were available in only 20.2% of HFs providing normal low-risk delivery 
services, and a skilled birth attendant was present during only 31.0% of 
the deliveries; similarly, when taking the pregnancy history, the provider 
asked about vaginal bleeding in only 47.5% of the pregnant women, and 
the temperature of oxytocin was maintained during only one-third (65.5%) 
of the deliveries (MOHP et al., 2022). When standards of care are not 
met during delivery, service quality is compromised, which increases the 
risk of complications for both mothers and newborns. At present, the 
biggest challenge to achieving further maternal mortality reductions in 
Nepal is the suboptimal quality of obstetric care in HFs.

In 2021, over three-fifths of maternal deaths in Nepal occurred at HFs 
(MOHP & NSO, 2023); two-thirds of them happened during delivery and 
the postpartum period, and the major causes of these deaths were obstetric 
hemorrhage, hypertensive diseases, and infections (MOHP et  al., 2023), 
all of which require management based on signal functions. The Government 
of Nepal (GON) has designated HFs providing delivery services as EmONC, 
BEmONC, and CEmONC sites to provide equitable access to the signal 
functions for pregnant women across the country (Family Welfare Division 
[FWD], 2019). EmONC sites in Nepal provide the first three signal func-
tions, and they generally comprise Basic Health Care Centers (BHCCs) 
and other lower-level HFs. BEmONC services are provided by Primary 
Health Care Centers (PHCCs), and CEmONC services are provided by 
hospitals. During the Millennium Development Goal period, Nepal empha-
sized reducing maternal deaths by formulating policies to address barriers 
and implementing high impact interventions. As a result, BEmONC and 
CEmONC site expansion accelerated, which continued during the SDG 
period. In 2022, there were 226 designated CEmONC sites and 2,275 
EmONC and BEmONC sites in Nepal, which include both public and 
private HFs (Department of Health Services [DOHS], 2023). The GON 
plans to ensure 24/7 availability of EmONC services, increase the number 
of CEmONC sites to cover all 77 districts, fully functionalize the BEmONC 
sites, and strengthen referral systems, including ambulances, means of 
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communication, and linkages with pre-identified, fully functional CEmONC 
sites (FWD, 2019). However, optimal infrastructure, staffing, equipment, 
referral, and finance continue to be a challenge for the operation of the 
different EmONC sites.

After the promulgation of the Constitution in 2015, and Nepal’s tran-
sition to a federalized government structure in 2017, the 753 local gov-
ernments are mandated to provide basic health services free of charge to 
Nepali citizens, including normal low-risk delivery services. In addition, 
the national Maternity Incentive Scheme ensures free delivery services to 
Nepali women, including EmONC, BEmONC, and CEmONC services 
(FWD, 2019). However, designating HFs as EmONC, BEmONC, and 
CEmONC sites and increasing the number of service sites does not nec-
essarily ensure the routine availability of high-quality obstetric services. 
It is therefore important to assess the functionality of these EmONC, 
BEmONC, and CEmONC sites, which entails that the HFs are equipped 
to manage complications and provide the signal functions on time and as 
per the service standards. Evidence suggests that availability and use of 
EmONC can reduce maternal mortality by 85% and perinatal mortality 
by more than 75% (Darmstadt et  al., 2005; Bhutta et  al., 2008; Pasha et  al., 
2010; Pattinson et  al., 2011) and effective BEmONC can prevent up to 
40% of intrapartum neonatal and maternal mortality (Lee et  al., 2011). In 
this context, our study examines the availability and functionality of the 
seven BEmONC and nine CEmONC signal functions at the designated 
sites in Nepal, compares the changes between 2015 and 2021, and provides 
important learnings that could be useful to other LMICs facing similar 
health system challenges in reducing maternal deaths.

Methods

Data source and data collection

We used data from the nationally representative, cross-sectional Nepal 
Health Facility Survey (NHFS) implemented in 2015 and 2021 (MOH 
et  al., 2016; MOHP et  al., 2022) under the global Demographic and Health 
Survey (DHS) Program. These surveys assessed public and private HFs 
regarding their availability and readiness to provide basic health care 
services and examined the process and experience of care for selected 
basic services. The data from these surveys is publicly available at https://
dhsprogram.com/Data/.

In both NHFSs, individuals with public health, nursing, or medical 
qualifications were recruited as field researchers who received four weeks 
of training on NHFS implementation and collected data from the inter-
views with the HF manager and other service providers. Interviews were 

https://dhsprogram.com/Data/
https://dhsprogram.com/Data/
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validated by observations. In the NHFS, a standard Service Provision 
Assessment (SPA) DHS tool was adapted for Nepal, and data was collected 
using computer-assisted personal interviews (MOH et  al., 2016; MOHP 
et  al., 2022). We analyzed data from the delivery and newborn care service 
module of the NHFSs, which includes an assessment of delivery service 
availability and readiness using the HF inventory tool. This module also 
includes interviews with the providers at a given HF about whether their 
HF is a designated BEmONC or CEmONC service site.

Sample size and weights

We analyzed a subset of the NHFS 2015 and 2021 data. In the NHFS, 
designated BEmONC and CEmONC service sites were oversampled, with 
all of them being included in the sample; in addition, to make our analysis 
representative of designated BEmONC and CEmONC sites overall in Nepal, 
we used weights, which corrected for the oversampling of the designated 
BEmONC and CEmONC HFs as well as any non-response. The weighted 
data included 26 BEmONC and 21 CEmONC sites in 2015, and 43 
BEmONC and 52 CEmONC sites in 2021.

Variables

Signal function availability and functionality: In Table 2, we describe how 
the availability and functionality of each of the signal functions were 
calculated.

We define BEmONC and CEmONC service availability as the relevant 
signal functions having ever been performed by the service providers at 
a designated BEmONC or CEmONC site. Based on the interviews with 
the service providers, categorical variables assess whether each of seven 
BEmONC and each of nine CEmONC signal functions have ever been 
performed by the service providers (coded 1) or have never been per-
formed by the service provider (coded 0) across the health facility to 
measure availability. Overall BEmONC or CEmONC service availability is 
assessed through a composite index, which is coded as 1 when all relevant 
signal functions were available (and 0 otherwise).

We define BEmONC and CEmONC service functionality as the rele-
vant signal functions having been performed at a designated BEmONC 
or CEmONC site during the three months prior to data collection. Based 
on the interviews with service providers, categorical variables designate 
whether each of the relevant signal functions have been performed by 
the service providers over the relevant time period. Overall BEmONC 
or CEmONC service functionality is assessed through a composite index, 
which is coded as 1 when all relevant signal functions have been put 
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into practice during the three months prior to data collection (and 0 
otherwise).

Health facility characteristics: We used “managing authority” (public, 
private) and “HF types” (hospitals, PHCCs, BHCCs) as categorical variables 
to describe the characteristics of HFs.

Statistical analysis

We conducted (weighted) descriptive analyses, relating designated 
BEmONC and CEmONC sites to the managing authority and the type 
of HF. However, we did not disaggregate subsequent analyses by the 

Table 2.  Definition and measurement of variables.
Variables Definition Calculations
BEmONC signal function 

availability
Each of the seven individual signal 

functions have ever been 
performed by the service 
providers within the designated 
BEmONC site.

For each of the seven signal functions, 
coded “1” when the signal function 
characteristic of a BEmONC site has 
ever been performed, coded “0” if 
otherwise.

Overall BEmONC  
availability

All seven signal functions have ever 
been performed by the service 
providers within the designated 
BEmONC site.

A composite index was created, which is 
coded “1” when all seven signal 
functions characteristic of a 
designated BEmONC site have ever 
been performed, and “0” if otherwise.

CEmONC signal function 
availability

Each of the nine individual signal 
functions have ever been 
performed by the service 
providers within the designated 
CEmONC site.

For each of the nine signal functions, 
coded “1” when the signal function 
characteristic of a CEmONC site has 
ever been performed, coded “0” if 
otherwise.

Overall CEmONC  
availability

All nine signal functions have ever 
been performed by the service 
providers within the designated 
CEmONC site. 

A composite index was created, which is 
coded “1” when all nine signal 
functions characteristic of a 
designated CEmONC site have ever 
been performed, and “0” if otherwise.

BEmONC signal function 
functionality

Each of the seven individual signal 
functions have been performed by 
the service providers within the 
designated BEmONC site in the 
last three months prior to the 
data collection day.

For each of the seven signal functions, 
coded “1” when the signal function 
characteristic of a BEmONC site has 
been performed in the last three 
months, coded “0” if otherwise.

Overall BEmONC  
functionality

All seven individual signal functions 
have been performed by the 
service providers within the 
designated BEmONC site in the 
last three months prior to the 
data collection day.

A composite index was created, which is 
coded “1” when all seven signal 
functions characteristic of a 
designated BEmONC site have been 
performed in the last three months, 
and “0” if otherwise.

CEmONC signal function 
functionality

Each of the nine individual signal 
functions have been performed by 
the service providers within the 
designated CEmONC site in the 
last three months prior to the 
data collection day.

For each of the nine signal functions, 
coded “1” when the signal function 
characteristic of a CEmONC site has 
been performed in the last three 
months, coded “0” if otherwise.

Overall CEmONC  
functionality

All nine individual signal functions 
have been performed by the 
service providers within the 
designated CEmONC site in the 
last three months prior to the 
data collection day.

A composite index was created, which is 
coded “1” when all nine signal 
functions characteristic of a 
designated CEmONC site have been 
performed in the last three months 
and “0” if otherwise.
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managing authority and by HF types due to the small sample size of 
the private HFs (hospitals), and the BHCCs, respectively. To analyze gaps 
in BEmONC and CEmONC signal function availability and functionality 
in each of the survey years, we calculated the weighted mean (i.e., the 
weighted percentage) of BEmONC and CEmONC availability and func-
tionality in 2015 and 2021. We carried out a weighted independent 
sample t-test to calculate the (weighted) mean difference in BEmONC 
and CEmONC availability and functionality between 2015 and 2021, 
with a level of significance of 0.05 and presenting the corresponding 
95% confidence interval (CI) for the mean difference. We used Statistical 
Package for Social Science (SPSS) software, IBM SPSS Statistics 25, for 
all analyses.

Ethical approval

Both NHFS 2015 and 2021 were approved by the Nepal Health Research 
Council (NHRC). Our study was approved by the NHRC and Ludwig-
Maximilians-Universität München (LMU Munich) Ethics Commission, 
Munich, Germany, in 2021.

Results

Distribution of the designated BEmONC and CEmONC sites by managing 
authority and HF types

We present Table 3 to show the weighted distribution of designated 
BEmONC and CEmONC sites by managing authority and HF type in 
2015 and 2021. For both years, we found that in Nepal, BEmONC sites 
were almost exclusively public HFs. In contrast, 50.0% of CEmONC sites 
in 2021 were public, fewer than in 2015 (63.8%). In 2015, all but one of 
the BEmONC sites were hospitals or PHCCs, but in 2021, 12 BEmONC 
sites (27.9%) were BHCCs. In 2015, all public CEmONC sites were hos-
pitals; in 2021, one public CEmONC site was a PHCC.

Changes in availability and functionality of signal functions at BEmONC 
sites

We present Figure 1(a,b) to demonstrate the changes in the availability 
and functionality of the seven signal functions at the designated BEmONC 
sites over time. In both years, the availability of assisted vaginal delivery 
scored lowest (54.4% in 2015 and 28.5% in 2021) and administration of 
parenteral oxytocin scored highest (97.6% in 2015 and 89.5% in 2021), 
also indicating a declining trend. While the availability of two signal 
functions—administration of parenteral anticonvulsants and removal of 
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retained products of conception—improved, it regressed for the other five 
signal functions.

Overall, we found functionality was lower than availability, with the 
lowest functionality observed for the administration of parenteral anticon-
vulsants in 2015 (11.8%) and for assisted vaginal delivery in 2021 (9.0%). 
The administration of parenteral oxytocin was highest in both years but 
showed a declining trend (93.7% in 2015 and 79.9% in 2021). The func-
tionality of all seven signal functions had decreased in 2021, but the 
decline was statistically significant only for assisted vaginal delivery (54.4% 
in 2015; 28.5% in 2021). We have reported the distribution of BEmONC 
sites by mean of signal function availability and functionality and 95% CI 
of the mean difference in Nepal in 2015 and 2021 in Supplementary 
Table A.

Table 3.  Weighted distribution of designated CEmONC and BEmONC sites in the total samples 
of NHFS 2015 and 2021.
Sites by managing 
authority and health 
facility types

2015 2021

Number Percent Number Percent

Total BEmONC sites 26 100 43 100
  Public 26 100 42 97.7
  Hospitals 4 15.8 7 17.6
  �  Primary health care 

centers (PHCCs)
21 78.8 23 53.4

  �  Basic health care 
centers (BHCCs)

1 4.6 12 27.9

  Private hospitals 0 0 1 2.3
Total CEmONC sites 21 100 52 100
  Public 13 63.8 26 50.0
    Hospitals 13 63.8 25 49.0
  �  Primary health care 

centers (PHCCs)
0 0 1 1.0

  Private hospitals 8 36.2 26 50.0

Figure 1.  (a) Availability of signal functions at BEmONC sites in 2015 and 2021. (b) Functionality 
of signal functions at BEmONC sites in 2015 and 2021.

https://doi.org/10.1080/07399332.2024.2313659
https://doi.org/10.1080/07399332.2024.2313659
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Low signal function availability and functionality and declining trends 
between the two time points are indicative of limited HF preparedness to 
provide the relevant service. This may place pregnant women and their 
newborns at high risk during obstetric complications.

In Table 4, we present the difference between signal functions available 
and functional at the designated BEmONC sites in 2015 and 2021. Overall, 
the gap between availability and functionality of the signal functions was 
25.3% in 2015, and 13.7% points in 2021. In both years, the gap in avail-
ability and functionality was widest for the administration of parenteral 
anticonvulsants (44.8% in 2015 and 46.5% in 2021) and narrowest for the 
administration of parenteral oxytocin (3.9% in 2015 and 9.6% in 2021).

Changes in availability and functionality of signal functions at CEmONC 
sites

In Figure 2(a,b) we present changes in the availability and functionality 
of the nine signal functions at the designated CEmONC sites between 
2015 and 2021. In 2015, blood transfusion was the most available (93.9%) 
and administration of parenteral anticonvulsants was the least available 
(75.1%) signal function, whereas in 2021, cesarean delivery (98.9%) and 
assisted vaginal delivery (85.7%) were the most and least available, respec-
tively. Overall, this indicates improvements in the availability of signal 
functions. We found the largest improvement of 12.5% points and the 
smallest improvement of only 1.7% points for the administration of 

Table 4.  Distribution of BEmONC sites by difference in signal functions availability and func-
tionality in Nepal in 2015 and 2021.

Signal functions

2015 2021

Availability 
(%)

Functionality 
(%)

Difference 
(%)

Availability 
(%)

Functionality 
(%)

Difference 
(%)

Administration of 
parenteral 
antibiotics

80.4 61.5 18.9 72.8 47.0 25.8

Administration of 
parenteral 
oxytocin

97.6 93.7 3.9 89.5 79.9 9.6

Administration of 
parenteral 
anticonvulsants

56.6 11.8 44.8 57.5 11.0 46.5

Assisted vaginal 
delivery

54.4 25.2 29.2 28.5 9.5 19.0

Manual removal of 
placenta

85.9 59.1 26.8 68.8 35.3 33.5

Removal of retained 
products of 
conception

72.5 50.5 22.0 74.0 34.1 39.9

Neonatal 
resuscitation

89.8 63.7 26.1 81.0 44.1 36.9

All 7 (overall) signal 
functions

29.2 3.9 25.3 15.9 2.2 13.7

Total BEmONC sites 26 26 – 43 43 –
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parenteral anticonvulsants and the administration of parenteral oxytocin, 
respectively.

In 2015, we observed the lowest (59.7%) functionality for administra-
tion of parenteral anticonvulsants and 100% functionality for adminis-
tration of parenteral oxytocin. In contrast, in 2021, we found the lowest 
(56.2%) functionality for assisted vaginal delivery while administration 
of parenteral oxytocin continued to be the most functional (96.5%) signal 
function. Functionality of three signal functions—cesarean delivery, par-
enteral administration of anticonvulsants, and blood transfusion—
increased by 13.1%, 5.0%, and 3.4% points, respectively. Contrastingly, 
the remaining six signal functions decreased over the same time period. 
We observed the greatest decline of 17.3% points for assisted vaginal 
delivery.

These results highlight uneven progress across the different CEmONC 
signal functions, with improvements in functionality lagging behind 
improvements in availability. We reported the distribution of CEmONC 
sites by mean of signal function availability and functionality and 95% CI 
of the mean difference in Nepal in 2015 and 2021 in Supplementary 
Table B.

We present Table 5 to show gaps between the availability and func-
tionality of CEmONC signal functions at the two time points. Overall, 
the gap between signal functions available and functional was 26.1% 
points in 2015, increasing to 42.2% points in 2021. The gap was not 
uniform across the nine signal functions, with blood transfusion (17%) 
and assisted vaginal delivery (29.5%) having the widest gaps in 2015 
and 2021, respectively. In contrast, the removal of retained products of 
conception (3.1%) and the administration of parenteral oxytocin (1.1%) 
presented the narrowest gaps in 2015 and 2021, respectively.

Figure 2.  (a) Availability of signal functions at CEmONC sites in 2015 and 2021. (b) Functionality 
of signal functions at CEmONC sites in 2015 and 2021.

https://doi.org/10.1080/07399332.2024.2313659
https://doi.org/10.1080/07399332.2024.2313659
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Discussion

Key findings and locating them in the literature

Expanding access to skilled birth attendants, HF-based obstetric services, 
and improving the functionality of EmONC are important strategies toward 
achieving the maternal mortality reduction goal. Nepal adopted improving 
access to functional BEmONC and CEmONC sites as a key strategy to 
improve maternal survival. There are abundant publications on the func-
tionality of EmONC sites in LMICs, but this is the first study of its kind 
in Nepal, assessing signal function availability and functionality using 
nationally representative samples of HFs. Over the six-year period between 
2015 and 2021, both the availability and functionality of signal functions 
at the BEmONC sites declined. In contrast, the availability of signal func-
tions at the CEmONC sites increased considerably, but the overall func-
tionality of the signal functions at the CEmONC sites did not improve 
and, in some cases, declined. Of the nine CEmONC signal functions, only 
three—cesarean deliveries, parenteral administration of anticonvulsants, 
and blood transfusion—improved functionality over the two time points.

The decline in functionality of both BEmONC and CEmONC sites in 
Nepal may in part be explained by the health system challenges posed by 

Table 5.  Distribution of CEmONC sites by difference in signal functions availability and func-
tionality in Nepal in 2015 and 2021.

Signal functions

2015 2021

Availability 
(%)

Functionality 
(%)

Difference 
(%)

Availability 
(%)

Functionality 
(%)

Difference 
(%)

Administration of 
parenteral 
antibiotics

87.0 91.9 −4.9 93.8 91.7 2.1

Administration of 
parenteral 
oxytocin

93.7 100 −6.3 95.4 96.5 −1.1

Administration of 
parenteral 
anticonvulsants

75.1 59.7 15.4 87.6 64.7 22.9

Assisted vaginal 
delivery

84.1 73.5 10.6 85.7 56.2 29.5

Manual removal of 
placenta

85.0 78.8 6.2 92.2 71.2 21.0

Removal of retained 
products of 
conception

80.4 83.5 −3.1 90.3 76.8 13.5

Neonatal 
resuscitation

87.0 82.6 4.4 92.7 73.4 19.3

Blood transfusion 93.9 76.9 17.0 96.4 80.3 16.1
Cesarean delivery 92.9 79.9 13.0 98.9 93.0 5.9
All 9 (overall) signal 

functions
61.3 35.2 26.1 70.1 27.9 42.2

All seven signal 
functions 
(BEmONC)

21.4 8.7 12.7 45.5 17.4 28.1

Total CEmONC sites 21 21 – 52 52 –
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the coronavirus disease (COVID)-19 pandemic. During most of 2020 and 
2021, due to lockdowns, HFs were closed, or services were limited. Even 
when HFs were open, pregnant women were hesitant to visit them due 
to fear of contracting COVID-19, thereby lowering service utilization rates 
(Management Division [MD], 2021; Kc et  al., 2020). The pandemic also 
affected the supply chain system, resulting in stockouts of essential com-
modities at HFs, limited in-person trainings, a lack of clinical guidelines 
and protocols at HFs, and limited monitoring and supervision. Support 
for HFs was provided remotely, and the focus was mainly on mitigating 
the direct effects of COVID-19. The impact of COVID-19 on maternal 
deaths in Nepal is reported in a 2021 nationally representative maternal 
mortality study based on verbal autopsies, where nearly 15% of the 
deceased women were reported to be infected with the coronavirus (MOHP 
& NSO, 2023). Several LMICs faced similar challenges during the pan-
demic. A study from Bangladesh, Nigeria, and South Africa published in 
2021 reports a reduction in utilization of antenatal care, family planning, 
and immunization due to the implementation of lockdowns, a shift of 
focus toward the pandemic causing detriment to other health services, 
and resource constraints (Ahmed et  al., 2021). Another study published 
in 2021 analyzed data from 37 non-governmental organization-supported 
HFs in Haiti, Lesotho, Liberia, Malawi, Mexico and Sierra Leone. It 
reported significant declines in first antenatal care visits in Haiti (18% 
drop) and Sierra Leone (32% drop), as well as fewer HF deliveries in all 
countries except Malawi during the pandemic (Aranda et  al., 2022)

Studies across LMICs show that the availability and functionality of 
BEmONC and CEmONC services are generally low. In our study, the full 
performance of all seven BEmONC signal functions was less than five 
percent at both time points, which is comparable to Ghana (4.8%) but 
somewhat higher than in India, where no single BEmONC site performed 
full signal functions in a study published in 2023 (Gausman et  al., 2023). 
Similarly, in our study, 35.2% and 27.9% of the CEmONC sites in 2015 
and 2021, respectively, showed full CEmONC performance, which is rel-
atively high compared to the performance reported for Argentina (8.8%) 
and India (23.1%), but was lower than in Ghana, where 57.1% of the 
sites performed full CEmONC functions in 2023 (Gausman et  al., 2023). 
The availability of assisted vaginal delivery and parenteral administration 
of anticonvulsants performed the least amongst the signal functions in 
both BEmONC and CEmONC-designated sites in both years, which is 
comparable to the findings from a recent study in Bangladesh where 
assisted vaginal delivery was the least-available signal function, offered 
by about 35% of district hospitals, and parenteral anticonvulsants were 
scarcely available, ranging between 11% and 62% across HF types (Roy 
et  al., 2017).
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The poor performance of assisted vaginal delivery services with a declin-
ing trend between 2015 and 2021 in Nepal could be due to an increase 
in cesarean delivery, which had the highest availability (above 90%) and 
functionality (above 79%) in both years amongst the nine CEmONC signal 
functions. Nationally, the availability of cesarean services at HFs remained 
stable, 5.1% in 2015 and 5.3% in 2021 (MOHP et al, 2022), but the pop-
ulation coverage for cesarean deliveries almost doubled from 9.0% in 2016 
to 18.3% in 2022 (MOHP et  al., 2023). A study from Ethiopia published 
in 2021 reports that between 2011 and 2016, the assisted vaginal delivery 
rate declined from 15.8% to 9.9%, while the cesarean section rate increased 
from 25.4% to 33.8% (Yeshiwas & Eskinder, 2021). In LMICs, the rate of 
cesarean sections is increasing due to fear of vaginal delivery complications, 
including assisted delivery (Yeshiwas & Eskinder, 2021). Skills get lost if 
not used; thus, often, missing skills tend to be a greater constraint on 
functionality than the lack of equipment. In addition, in Nepal, the low 
availability and functionality of the BEmONC signal functions in the 
CEmONC sites further hints at the reasons behind the increasing trends 
and higher rates of cesarean deliveries in hospitals. Nepali women might 
perceive cesarean deliveries to be safer than assisted vaginal deliveries, as 
indicated by the Ethiopian study.

The perceived quality of care is higher for hospitals and private HFs 
than for lower-level HFs and public HFs; therefore, families generally 
choose well-equipped hospitals with medical officers or obstetricians for 
deliveries (Karkee et  al., 2014), which could be the reason for the lower 
functionality of BEmONC sites compared to CEmONC sites. In 2021, the 
availability of providers trained in delivery care was 58.4% in referral 
hospitals, in contrast to only 31.5% in the PHCCs (MOHP et  al., 2022), 
which not only indicates better training opportunities for providers in the 
big hospitals but also indicates the possibility of providers preferring to 
work in big hospitals. In Nepal, 92.7% of the 457 normal low-risk deliv-
eries observed in a nationally representative HF-based survey in 2021 took 
place in hospitals, most of which were CEmONC sites (MOHP et  al., 
2022), and in another study from Nepal’s Chitwan district published in 
2016, more than half of the women delivered at a hospital rather than in 
a lower-level HF (Shah, 2016). Important reasons for not giving birth in 
a lower-level HF, most of which generally comprise the EmONC and 
BEmONC sites, were the lack of services and facilities, such as cesarean 
sections, video x-rays, blood tests, medicines and equipment, skilled birth 
attendants, and inadequate physical facilities (Shah, 2016). These findings 
are comparable with similar studies, one published in 2016 in Gujrat, 
India, where 37.7% of the pregnant women traveled further to give birth 
at HFs that were more functional than those nearby (Salazar et  al., 2016); 
another study from Ghana showed that in 2017, 32.0% of pregnant women 
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bypassed their nearest HF, seeking care at hospitals and private HFs even 
though they had to pay nearly double the price (Bell et  al., 2020). These 
findings clearly convey the family’s preference for CEmONC sites due to 
a fear of complications during delivery. In addition, these findings also 
indicate the importance of measuring the experience of care periodically—
an important dimension of the quality of care. Improving client and public 
awareness of the obstetric services available and building population trust 
in these services are key to improving service utilization rates and clients’ 
satisfaction with care.

Policy, program, and research implications

In the changing context of increased public awareness of healthcare ser-
vices, most women in LMICs are using antenatal care services and giving 
birth in HFs. Furthermore, most deliveries in LMICs now take place in 
hospitals and clinics due to the suboptimal care provided in lower-level 
HFs (Montagu et  al., 2017). The higher-level HFs make up the majority 
of the BEmONC and CEmONC sites, where people expect to receive 
higher-quality services, but our findings raise questions with regards to 
the accessibility and functionality of the vital signal functions. Not meeting 
service standards due to dysfunctional BEmONC and CEmONC sites 
increases the risk of maternal deaths during obstetric complications. 
Periodic assessment of these sites for readiness, adherence to the standards 
of care, and understanding the client’s experience of care are critical for 
ensuring full signal function and functionality and improving maternal 
survival. The functionality of these sites can be enhanced by ensuring the 
presence of skilled birth attendants 24/7, providing the basic amenities, 
equipment, essential medicines, and supplies, encouraging respectful pro-
vider behaviors, and improving the work environment for providers.

The designated CEmONC sites have remarkably increased in Nepal but 
are still limited, and the low availability and functionality of the signal 
functions in the designated BEmONC sites are concerning. Although 
BEmONC site expansion has been achieved as planned, our study showed 
that most of these sites are not functional; thus, policymakers and planners 
need to carefully consider the demand of the local community for services, 
the capabilities of the local government, the achievement of service stan-
dards, and the continuity of the services before establishing new BEmONC 
sites or upgrading the existing EmONC sites to BEmONC sites. The findings 
of our study will be useful to LMICs that are rapidly expanding EmONC 
sites, emphasizing that a focus on quality of care is critical. If the sites 
cannot attract clients, the resources will be wasted, making the health sys-
tem weak. In addition, strengthening referral mechanisms to transfer preg-
nant women from BEmONC to CEmONC sites should be prioritized.
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Improving the functionality of the existing BEmONC and CEmONC 
sites should be of utmost priority for LMICs. Nepal needs to carefully 
monitor the increase in cesarean deliveries, limit the unnecessary use of 
cesarean deliveries, strengthen and expand quality improvement approaches 
such as the Maternal and Perinatal Death Surveillance and Response 
(MPDSR) program (FWD & WHO , 2023), and teach practical skills such 
as instrumental vaginal deliveries. BEmONC and CEmONC sites need to 
be periodically assessed for functionality using the Minimum Service 
Standard (MSS) and other available tools, and necessary actions need to 
be taken to mitigate the identified gaps. Other LMICs may also benefit 
from the implementation of the above-described tools. In Nepal, raising 
public awareness of the availability of free BEmONC and CEmONC ser-
vices in public HFs is important since a considerable 20.6% of Nepalese 
women do not give birth in HFs.

Strengths and limitations of the study

Our study used data from the nationally representative NHFS 2015 and 
2021, which employed the DHS Program’s standardized Service Provision 
Assessment methodology to collect data on the availability and function-
ality of signal functions in designated BEmONC and CEmONC HFs. These 
surveys used computer-assisted personal interviews, intensive training for 
the field researchers collecting the data, standardized and pre-tested tools, 
and interviews validated by observations, which ensured high-quality data 
collection. We used the WHO recommended indicators to measure EmONC 
availability and functionality, thereby allowing for comparisons of results 
across LMICs. Our study has three major limitations: first, the sampling 
wasn’t done to be representative of BEmONC and CEmONC sites; second, 
it does not examine the BEmONC and CEmONC sites’ population cov-
erage, which is an important United Nations process indicator on EmONC 
services; and third, the factors affecting signal function performance at 
the designated BEmONC and CEmONC sites were not examined.

Conclusion

The current pace of improvements with regards to BEmONC and CEmONC 
services in Nepal found in this study needs to be accelerated to achieve 
the maternal mortality reductions targeted through the SDGs. BEmONC 
and CEmONC functionality is a strong supply-side measure of the health 
system, and our findings indicate low health system capacity and low 
service readiness. The BEmONC and CEmONC sites should be well 
equipped with trained staff, core amenities, basic equipment, essential 
medicines, supplies, and guidelines that meet the standards of care and 
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provide a good work environment for providers. In the current context 
of increasing HF births and the high volume of maternal deaths at HFs, 
particularly during delivery and the postpartum period, the overall low 
performance of the designated BEmONC sites and the declining function-
ality of the designated CEmONC sites over the two time points raise 
serious concerns about quality of care. In the present federal systems of 
government, service site expansions are happening rapidly without proper 
attention to service demand, resource availability to meet standards of 
care, or the sustainability of the sites. Thus, Nepal needs to carefully make 
decisions about expanding BEmONC and CEmONC service sites, consid-
ering both the population served and the sites where people travel to 
receive care, along with strengthening the referral systems. The quality 
improvement systems must regularly monitor these sites to ensure struc-
tural components and standards of care are met for achieving maternal 
survival.

This case study of Nepal provides important learnings for other LMICs 
that are working toward reducing maternal mortality. The key challenges 
facing LMICs are similar and rooted in weak and vulnerable health systems. 
Although the program or intervention strategies might differ from country 
to country, the key strategy to ensure maternal mortality reductions is the 
provision of uninterrupted, high-quality obstetric services to women through 
strategic expansion of EmONC sites, strengthening referral systems, improv-
ing service readiness, and periodically assessing service quality.
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Standards of care and determinants 
of women’s satisfaction with delivery services 
in Nepal: a multi‑perspective analysis using data 
from a health facility‑based survey
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Abstract 

Background  Compliance with standards of care is required for sustained improvement in the quality of delivery 
services. It thus represents a key challenge to improving maternal survival and meeting the Sustainable Develop-
ment Goal (SDG) target of reducing the maternal mortality ratio to 70 deaths per 100,000 live births. This study 
examines the extent to which normal low-risk health facility deliveries in Nepal meet the standards of quality of care 
and assesses the effect of the standards of quality of care and various contextual factors on women’s satisfaction 
with the services they receive.

Methods  Drawing on the 2021 Nepal Health Facility Survey, the sample comprised 320 women who used health 
facilities for normal, low-risk delivery services. A weighted one-sample t-test was applied to examine the proportion 
of deliveries meeting the eight standards of care. Women’s overall satisfaction level was computed from seven satis-
faction variables measured on a Likert scale, using principal component analysis. The composite measure was then 
dichotomized. Binary logistic regression was used to analyze the determinants of women’s satisfaction with delivery 
care services.

Results  Deliveries complying with the eight standards of care and its 53 indicators varied widely; output indica-
tors were more frequently met than input indicators. Of the eight standards of care, the “functional referral system” 
performed highest (92.0%), while “competent, motivated human resources” performed the least (52.4%). Women who 
were attended by a provider when they called for support (AOR: 5.29; CI: 1.18, 23.64), who delivered in health facilities 
that displayed health statistics (AOR 3.16; CI: 1.87, 5.33), who experienced caring behaviors from providers (AOR: 2.59; 
CI: 1.06, 6.30) and who enjoyed audio-visual privacy (AOR 2.13; CI: 1.04, 4.38) had higher satisfaction levels compared 
to their counterparts. The implementation of the Maternity Incentive Scheme and presence of a maternal waiting 
room in health facilities, however, were associated with lower satisfaction levels.

Conclusions  Nepal performed moderately well in meeting the standards of care for normal, low-risk deliveries. To 
meet the SDG target Nepal must accelerate progress. It needs to focus on people-centered quality improvement 
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Background
Maternal survival has been a global priority for more 
than three decades, as illustrated by United Nations (UN) 
Millennium Development Goal (MDG) 5, which aimed 
to reduce maternal mortality by three-quarters between 
1990 and 2015, and Sustainable Development Goal 
(SDG) 3.1, which seeks to reduce the maternal mortal-
ity ratio (MMR) to 70 deaths per 100,000 live births by 
2030 [1]. Despite efforts to improve access to skilled birth 
attendance and health facility (HF)-based interventions, 
most low- and middle-income countries (LMICs) did not 
meet MDG 5 [2] and are challenged to achieve the SDG 
3.1 target.

Nepal was close to meeting MDG 5 [3], and over the 
past two and a half decades the country has made signifi-
cant progress in improving access to HF-based delivery 
services, as demonstrated by an increase in HF births 
from 8.0 to 79.3% between 1996 and 2022 [4]. However, 
an increase in access to HF-based delivery services does 
not always translate to high-quality obstetric care and 
better maternal survival. With nearly 650,000 Nepa-
lese women getting pregnant annually [5], about half of 
the total HFs offering normal low-risk delivery services 
in 2021 [6], and 79.3% of pregnant women giving birth 
at a HF in 2022 [4], Nepal still faces the challenge of a 
high MMR of 151 deaths per 100,000 live births in 2021, 
with 57.0% of these deaths occurring at HFs [7]. Of the 
total deceased women, 56.0, 38.0, and 3.0% had normal 
low-risk, caesarean, and assisted deliveries, respectively, 
while the mode of delivery of 3.0% of the women was 
unknown [7]. To meet the SDG 2030 3.1 target, Nepal 
needs to reduce the MMR by around 9.0% every year, 
which requires significant improvements in the quality 
of HF-based delivery services along with implementing 
evidence-based and effective maternal health interven-
tions, in addition to ensuring that all women in Nepal 
have access to such services.

Quality of care (QoC) is multi-dimensional, contex-
tual, and subjective, which makes it challenging to define 
and measure this construct. The QoC framework devel-
oped by the World Health Organization (WHO) builds 
on previous QoC models and identifies eight domains 
of QoC: i) evidence-based practices for routine care and 
management of complications; ii) actionable informa-
tion systems; iii) functional referral systems; iv) effective 
communication; v) respect and preservation of dignity; 

vi) emotional support; vii) competent, motivated human 
resources; and viii) essential physical resources; these 
domains need to be regularly monitored and improved 
[8]. The framework recognizes the differences between 
the provision of care and the experience of care, as well 
as the interlinkages between the two, and takes account 
of the structure, processes, and outcomes of care. Cor-
responding to the eight domains of the QoC framework, 
WHO formulated eight standards of care which are fur-
ther detailed as quality statements and quality meas-
ures [9]. These standards of care explicitly define what is 
required to achieve high-quality care around the time of 
childbirth. They also account for the critical role of com-
munities and clients and their needs and preferences with 
regards to managing their own health, in addition to the 
care provided in distinct HFs [9].

Nepal’s political transition in 2017 from a unitary gov-
ernment system to a federalized system with three tiers 
of government – federal, provincial, and local – presents 
a novel opportunity for the 753 local governments to 
re-focus on the provision of high-quality basic health-
care services free of cost, as mandated by the constitu-
tion. However, several challenges exist when trying to 
meet this constitutional mandate, largely due to unclear 
roles and responsibilities of the three tiers of govern-
ment, among them poor budget allocation processes and 
limited human resource capacity at local levels directly 
affect the provision of health services and their quality 
[10]. Moreover, the coronavirus disease-19 (COVID-19) 
pandemic that hit Nepal in 2020 put the health system 
under significant pressure. Several health indicators were 
impacted negatively, including those relating to maternal 
health [11].

To fulfill the MDG 5 commitment, Nepal prioritized 
maternal health and developed and implemented several 
strategies and programs for providing safe motherhood 
services to women. The Maternity Incentive Scheme 
(Aama Surakshya Karyakram) implemented across the 
country since 2009 has been foundational in address-
ing critical barriers to HF-based births where pregnant 
women receive delivery services free of cost, are enti-
tled to receive a transportation allowance for complet-
ing antenatal visits at HFs in the fourth, sixth, eighth, 
and ninth months of pregnancy, and for giving birth at 
a HF, while the HFs are reimbursed for the cost of every 
delivery. The transportation allowance for women varies 

to routinely assess the standards of care, mobilize available resources, improve coordination among the three tiers 
of government, and implement high-impact programs.

Keywords  Maternal health, Maternal mortality, Standards of care, Quality of care, Health facility survey, Delivery care, 
Quality, Low- and middle-income country
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between plain, hill and mountain regions of the coun-
try while the reimbursement for a delivery varies by the 
type of delivery: normal-low risk deliveries, deliveries 
with complications, and cesarean deliveries [12]. The 
gradual scale-up of the Maternal and Perinatal Deaths 
Surveillance and Response System reached 95 out of a 
total of 561 hospitals in 2020 (i.e., 16.9%), and has been 
key in identifying gaps in QoC and implementing actions 
to address these gaps [5]. However, efforts to date have 
not resulted in adequate and sustained improvements in 
QoC. The results of the national-level HF-based surveys, 
the routine implementation of the HF-based Minimum 
Service Standards (MSS) readiness assessment tools, and 
other studies have consistently shown low compliance 
with standard processes, as well as low job motivation 
among service providers [6]. A recent HF-based study 
comparing data of 2015 and 2021 identified slow progress 
in HF readiness, including a lack of delivery care guide-
lines and basic equipment, high stock-outs of essential 
medicines, as well as low training among the delivery 
attendants in both public and private HFs [13]. Improving 
QoC has been a strategic focus of previous health strate-
gic plans, as well as the recently launched Nepal Health 
Sector-Strategic Plan (NHS-SP) for the years 2023–2030. 
The importance of QoC has also been reflected in several 
national strategies and action plans, notably the Nepal 
Safe Motherhood and Newborn Health Road Map 2030. 
The National Medical Standard (NMS) for Maternal and 
Newborn Care Volume III in 2007, revised in 2009 and 
2020, defines operating procedures for maternal and 
newborn service delivery in Nepal and is aligned with 
WHO recommended standards of care [14].

In view of the strategic focus on reducing maternal 
mortality and meeting the standards of care of normal-
low risk delivery services for improving the overall 
quality of delivery services in Nepal, this study has the 
following two objectives. Firstly, it examines the extent 
to which normal low-risk HF deliveries in Nepal meet 
the standards of QoC. Secondly, it assesses the effect of 
the standards of QoC and various contextual factors on 
women’s satisfaction with the services they receive.

Methods
Study design and population
This cross-sectional study used publicly available data 
from the 2021 Nepal Health Facility Survey (NHFS) 
retrieved from https://​dhspr​ogram.​com/​Data/. It utilized 
four types of data from the multi-component NHFS: (i) 
direct observation of labor and delivery services provided 
to women; (ii) post-partum exit interviews with women 
as they were discharged from the HF; (iii) HF inventory 
assessments; and (iv) interviews with the service provid-
ers attending labour and delivery. The sample size was 

determined by the women for whom both components (i) 
and (ii) could be undertaken; information from compo-
nents (iii) and (iv) was then linked to these data to com-
plement the analysis. The study thus analyzed data from 
320 women whose labor and delivery procedures were 
observed at HFs and who were then interviewed post-
delivery as they were discharged from the HF regarding 
their experience of care and satisfaction with the services 
they received.

Sampling
The 2021 NHFS assessed 1576 HFs in Nepal, of which 
804 reported providing normal low-risk delivery ser-
vices. Normal low-risk deliveries are those that are spon-
taneous in onset, low risk at the beginning of labor, and 
remain that way throughout labor and delivery; the infant 
is born naturally out of the vertex position between 37 
and 42 weeks of pregnancy; and after birth, both the 
mother and the infant are in good health [15]. Details of 
the 2021 NHFS sampling strategy are reported elsewhere 
[6]. With regards to this study, the following information 
is relevant:

Observation of women during labour and delivery
The data collectors spent 2 days at each HF to observe 
women during labour and delivery in all HFs where nor-
mal low-risk delivery services were available. Observa-
tions could be made in 125 HFs where the data collectors 
attempted to observe as many women as possible. A total 
of 457 women were observed during labour and delivery.

Exit interviews with post‑partum women
The exit interviews were undertaken as the women were 
discharged from the HF, with the aim to interview all 
women who were observed for labour and delivery. How-
ever, out of the 457 women observed, only 320 in 94 HFs 
were interviewed. The remaining 137 women could not 
be interviewed for various reasons, such as that they suf-
fered complications, were referred to another HF, refused 
to be interviewed, or remained in the same HF for a pro-
longed period of time.

HF inventory assessment
Inventory assessments for normal low-risk delivery ser-
vices were conducted for all 804 HFs that reported pro-
viding normal low-risk delivery services.

Interviews with the service providers attending labour 
and delivery
Interviews with 2,742 providers were undertaken for all 
804 HFs that reported providing normal low-risk delivery 
services.

https://dhsprogram.com/Data/
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Data collection
A validated comprehensive checklist was used for every 
woman observed during labor and delivery to capture 
whether the service providers correctly performed key 
evidence-based interventions during each stage, includ-
ing the initial client assessment, the first stage of labor, 
the second and third stages of labor, and the immedi-
ate care of the mother and newborn after birth. The exit 
interview employed a pre-tested questionnaire consist-
ing of questions related to accessing care and decision-
making, knowledge of the Maternity Incentive Scheme, 
perceptions of care, and satisfaction with delivery ser-
vices. The inventory encompassed a complete review of 
HF infrastructure, the availability of necessary equipment 
and medicines for routine deliveries, services offered, 
basic amenities, infection prevention, and waste disposal 
practices. The provider interview included pre-tested 
questions on training, duration of work, work environ-
ment, and motivation.

Four weeks of training were provided to nine medical 
doctors and one nurse with a master’s degree in nurs-
ing, who supervised a pool of 135 data collectors who 
had bachelor of science in nursing, bachelor of nursing, 
or bachelor in public health degrees. The data collectors 
received 4 weeks of training. Data on labor and deliv-
ery services were collected by the nurses, who were all 
females. HF inventory, service provider interviews, and 
exit interviews were conducted by the trained nurses and 
the public health graduates. Data was collected between 
January and September 2021 with breaks in May through 
July due to the COVID-19 imposed lockdown.

Conceptual framework
Figure 1 presents the conceptual framework of this study, 
adapted from the WHO Framework for the quality of 
maternal and newborn health care [8]. Each of the eight 
standards of care corresponds to the respective domains 
of the WHO QoC framework. These standards of care 
capture the provision of care, the experience of care, and 
the immediate physical environment in which the care is 
offered; they assess each of the standards of care at the 
input, output and outcome levels of the results chain 
using a defined set of indicators. This conceptual frame-
work visualizes the standards of care as two concentric 
ovals. At the center of the framework is the outcome of 
interest, i.e., women’s satisfaction with normal low-risk 
delivery services, which is influenced by the two ovals. 
The first oval comprises both the provision of care and 
the experience of care, covering six of the eight standards 
of care, while the second oval represents the immediate 
external environment, covering the remaining two stand-
ards of care. Three types of contextual factors influencing 
the outcome of interest – characteristics of women, char-
acteristics of service providers, and characteristics of the 
HF – are presented in the outer box.

Unit of analysis
Women, whose labour and delivery were observed and 
who were then interviewed as they were discharged from 
the HF, represented the unit of analysis. As described 
above, data from the HF inventory, the exit interviews 
and the provider interviews were then linked to these 
data.

Fig. 1  Conceptual framework linking the eight WHO standards for improving maternal care with women’s satisfaction with normal low-risk delivery 
services in health facilities
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Study variables
Outcome variable
This study used women’s satisfaction with normal low-
risk delivery services as the outcome variable. During the 
exit interviews women were asked about seven aspects 
of QoC they experienced during their stay on the labour 
and delivery ward. These aspects were measured on 
a Likert scale from 1 to 5, where 1 represents the high-
est satisfaction and 5 represents the lowest satisfaction. 
These aspects referred to i) waiting time, ii) information 
received from the service provider, iii) skill of the service 
provider, iv) politeness and empathy of HF staff, v) clean-
liness of the HF, vi) privacy, and vii) care received at the 
HF. The responses to these seven aspects were aggregated 
into a composite measure of satisfaction using Principal 
Component Analysis (PCA). Variable loadings on the 
first principal component that resulted from the PCA 
were used to compute a composite measure of women’s 
satisfaction. The variable was then made dichotomous, 
using the median level to distinguish between higher sat-
isfaction and lower satisfaction.

Standards of care variables
As shown in Table 1, a total of 53 variables were used to 
measure standards of QoC, distinguishing between input 
(29 indicators) and output (24 indicators) and using the 
relevant indicators from the 2021 NHFS facility inven-
tory, service provider interviews, observations of labor 
and delivery, and client exit interviews. The “input indi-
cators” measure the service readiness elements of the 
standards of care, and the “output indicators” measure 
the process of labour and delivery care, or the experience 
of women after any clinical procedure was performed. 
The number of indicators analyzed within each of the 
eight standards of care ranged from two for standard S3 
“functional referral systems” to 15 for standard S1 “evi-
dence-based practices”; there was no output indicator 
for standard S3 “functional referral systems”. Although 
WHO suggests using the same indicator to measure mul-
tiple standards of care, this study used each indicator 
once, only for the most relevant standard of care, to avoid 
giving undue weight to selected indicators. All indicators 
were binary variables.

Contextual variables
Table  2 presents the 12 contextual variables related to 
the characteristics of women, service providers, and HFs 
analyzed in this study. The selection of the indicators was 
informed by a literature review, as well as the variables 
available in the 2021 NHFS data set. Of the 12 variables 
analyzed, six were categorical and six were binary.

Statistical analysis
Sample characteristics
For contextual variables, weighted frequencies and pro-
portions were presented to show the characteristics of 
women, providers and HFs.

Standards of care for normal low‑risk health facility 
deliveries (objective 1)
To examine the proportion of normal low-risk deliv-
eries that meet the standards of care, a weighted one-
sample t-test (with a p-value = 0.05) was applied. The 
weighted means of the deliveries that meet each of the 
individual input and output indicators of the standards 
of care were calculated, together with their weighted 
95% confidence interval (CI). A weighted average score 
of each of the standards of care was also calculated, 
which ranged from 0 to 100%.

Standards of care, contextual factors, and women’s 
satisfaction with delivery services (objective 2)
For the seven original satisfaction variables as well as 
the composite, dichotomized variable on women’s 
satisfaction with normal low-risk delivery services, 
weighted proportions were used to describe the satis-
faction of women with the delivery services received. 
To examine the effect of the standards of care and con-
textual factors on women’s satisfaction with delivery 
care services, this study applied weighted binomial 
logistic regression. Initially, the multi-collinearity tests 
of tolerance and variation inflation factor (VIF) tests 
were carried out to identify and exclude the highly cor-
related covariates. In the next step, bivariate logistic 
regression was carried out to examine the independent 
effect of each of the covariates on the outcome variable, 
and odds ratios (OR) were calculated. Finally, the multi-
variate regression model examined the overall influence 
of the covariates that were significant in the bivariate 
regression on the outcome variable, and the adjusted 
odds ratios (AOR) were calculated. A 95% CI and a 
p-value of 0.05 were assumed.

All analyses were weighted to account for the com-
plex, clustered sample design of the 2021 NHFS. The 
data analysis was conducted using SPSS (IBM SPSS Sta-
tistics 25).

Ethical approval
The 2021 NHFS received ethical approval from the 
Nepal Health Research Council (NHRC) and obtained 
written consent from the HF authority, while oral 
consent was obtained from all participating ser-
vice providers, and clients or their next of kin before 
their participation in the survey. NHRC and the 
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Table 1  Standards of care variables

Standards Results Indicators measured as availability of equipment or performance 
of a service

S1 Evidence-based practices (15) Input (7) (i) Health facility with at least one functioning unit of each of seven 
basic equipment and supplies for mothers: delivery pack, partograph, 
examination light, blood pressure apparatus, latex gloves, sterilization 
equipment, delivery bed

(ii) Health facility with any delivery care guidelines

(iii) Health facility with at least one provider trained on delivery care

(iv) Health facility with five essential medicines for mothers: magnesium 
sulfate, uterotonics, antibiotics, intravenous solution, skin antiseptics

(v) Health facility with two types of equipment for an assisted delivery: 
vacuum aspirator, manual vacuum extractor

(vi) Health facility with three basic types of equipment for newborns: 
suction apparatus, bag and mask, infant weighing scale

(vii) Health facility with five essential medicines for newborns: gentamy-
cin, chlorhexidine, tetracycline, amoxicillin, ceftriaxone powder

Output (8) (i) Provider monitored the mother’s vital signs

(ii) Provider administered immediate postpartum uterotonic

(iii) Provider dried, covered, and cleaned the newborn

(iv) Provider delivered the newborn to the mother’s abdomen

(v) Provider supported the initiation of early breastfeeding

(vi) Provider checked newborn breathing and crying

(vii) Provider helped mother to initiate skin-to-skin contact

(viii) Provider counseled on postpartum family planning

S2 Actionable health information systems (5) Input (4) (i) Health facility with Maternal and Newborn Health Service Register

(ii) Health facility with Health Management Information System monthly 
reports

(iii) Health facility that displayed health statistics

(iv) Health facility with Quality Assurance Action Plans

Output (1) (i) Women who had a completed discharge slip

S3 Functional referral systems (2) Input (2) (i) Health facility with at least one unit of functioning ambulance 
or emergency transport

(ii) Health facility with at least one type of communication equipment

Output (0) None

S4 Effective communication (6) Input (3) (i) Health facility with at least one unit of information materials on mater-
nal care

(ii) Health facility that received at least one external supervision 
from federal, provincial, or local authorities in the last 12-month-period 
before data collection

(iii) Health facility which had a 24-hour on-call service

Output (3) (i) Women received postnatal counseling before discharge

(ii) Provider explained to women about the delivery procedures

(iii) Provider completed a partograph

S5 Respect and preservation of dignity (8) Input (2) (i) Health facility with physical environment that allows privacy

(ii) Health facility with a system for collecting clients’ opinions

Output (6) (i) Woman did not experience use of physical force or abrasive behavior 
from the provider

(ii) Woman experienced caring and appropriate behavior from the pro-
vider

(iii) Woman felt comfortable with visual and auditory privacy

(iv) Woman did not experience discriminatory behavior from the pro-
vider

(v) Woman was attended to by a provider when she called

(vi) Woman was not scolded by any provider
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Ludwig-Maximilians-Universität (LMU) Ethics Com-
mission, Munich, Germany approved the current study 
in June 2021.

Results
Characteristics of women, service providers, and health 
facilities
The women’s age ranged from 18 to 36 years, with 7.8% 

Table 1  (continued)

Standards Results Indicators measured as availability of equipment or performance 
of a service

S6 Emotional support (3) Input (1) (i) Health facility with a maternity waiting room

Output (2) (i) Woman who was allowed a companion to join her when requested

(ii) Provider who provided emotional support and reassurance 
to the woman

S7 Competent, motivated human resources (5) Input (4) (i) Provider received supervision in the last 12 months

(ii) Health facility that implemented quality assurance activities routinely

(iii) Provider reported having a written job description

(iv) Provider reported opportunities for staff promotion

Output (1) (i) Provider who was experienced (worked more than 1 year)

S8 Essential physical resources (9) Input (6) (i) Health facility with regular source of electricity

(ii) Health facility with basic water supply in maternity care areas

(iii) Health facility with one functioning unit of the six-infection preven-
tion and control equipment (surgical masks, waste receptacle, disinfect-
ant, sterilization equipment, aprons/gowns, latex gloves)

(iv) Health facility with health-care waste management system

(v) Health facility with a toilet for female clients

(vi) Health facility with a newborn corner

Output (3) (i) Women who reported access to drinking water

(ii) Women who reported access to a toilet

(iii) Women who reported getting a maternity bed on time

Total (53) Input (29); Output (24)

The number in parenthesis indicates the number of indicators. These indicators were selected from the 2021 Nepal Health Facility Survey data set. The selection of 
indicators was guided by WHO’s “Standards for Improving the Quality of Maternal and Newborn Care in Health Facilities 2016”

Table 2  Contextual variables

The number in parenthesis indicates the number of indicators

Characteristics Indicators

Women (6) i) Age: less than 20 years, 20–34 years, and 35 or more years

ii) Caste: advantaged which includes Brahmin/Chhetri, and disadvantaged which includes Terai castes, Dalits, Janajatis, and others.

iii) Education: ever went to school, never went to school

iv) The number of pregnancies: one, two, three or more

v) Experience of complications (during current pregnancy): yes, no

vi) Experience of stillbirths (during previous pregnancies): yes, no

Provider (2) i) Type of provider: doctor, nurse, auxiliary nurse midwife

ii) Sex of the provider assisting birth: female, male

Health facility (4) i) Type of health facility: public hospital, other public health facility, private hospital

ii) Health facility that implemented the Maternity Incentive Scheme: yes, no

iii) Type of site: emergency obstetric and neonatal care (EmONC), basic emergency obstetric and neonatal care (BEmONC), com-
prehensive emergency obstetric and neonatal care (CEmONC), other

iv) Distance to health facility: proximal (< 30 minutes’ walking distance from women’s place of residence), semi-proximal 
(30–60 minutes’ walking distance from women’s place of residence), distal (> 60 minutes’ walking distance)

Total (12)
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being younger than 20 years (Table 3). Almost one quar-
ter (24.4%) of women belonged to the advantaged caste 
group, 84.2% had attended school, 44.1 and 31.5% of 
women were experiencing their first and second preg-
nancy, respectively, while 24.4% were higher multiparous. 
14.3% had experienced complications during their cur-
rent pregnancy, and 7.1% of women had previously expe-
rienced a stillbirth.

As shown in Table  4, more than half of the births 
(56.2%) were assisted by a nurse, 36.9% by an auxiliary 
nurse midwife, and 6.9% by a medical doctor. Almost all 
birth attendants (96.9%) were female. Seven out of 10 
women gave birth in a public hospital; a large majority 
of 85.6% of women delivered at comprehensive emer-
gency obstetric and neonatal service sites; and nearly 
two-thirds (64.4%) of the women lived within 30 minutes’ 
walking distance from a HF.

Standards of care of normal low‑risk health facility 
deliveries (objective 1)
The weighted percentage of deliveries meeting each of 
the 53 input and output indicators of the standards of 
care are reported in Additional file 1: Table S1 (with its 
95% CI) and Additional file 2: Fig. S1. Standard S1 “evi-
dence-based practice”, which measures the structural 
components of services around childbirth, is the most 
comprehensive of the eight standards. Findings show 

Table 3  Characteristics of the women included in the study 
(weighted)

a Terai castes: 29.6%; Janajati: 27.3%, Dalits: 11.8%; Others: 6.9%
b One missing case

Characteristics of women Number Percent

Age
  Less than 20 years 25 7.8

  20–34 years 282 88.1

  35 years and above 13 4.1

Caste
  Advantaged 78 24.4

  Disadvantageda 242 75.6

Education
  Ever went to school 269 84.2

  Never went to school 51 15.8

Number of pregnanciesb

  One 141 44.1

  Two 101 31.5

  Three or more 77 24.4

Experience of complications 46 14.3

Experience of stillbirths 23 7.1

Total women 320 100.0

Table 4  Characteristics of service providers and health facilities (weighted)

In the “Type of provider” variable, one Health Assistant has been merged with the Auxiliary Nurse Midwife category

Characteristics of service providers and health facilities Number Percent

Type of provider
  Doctor 22 6.9

  Nurse 180 56.2

  Auxiliary Nurse Midwife 118 36.9

Sex of the provider assisting the birth
  Female 310 96.9

  Male 10 3.1

Type of health facility
  Public hospital 228 71.3

  Other public health facility 24 7.3

  Private hospital 68 21.4

Implementation of Maternity Incentive Scheme 269 83.9

Type of site
  Emergency obstetric and neonatal care (EmONC) 25 7.7

  Basic emergency obstetric and neonatal care (BEmONC) 8 2.4

  Comprehensive emergency obstetric and neonatal care (CEmONC) 274 85.6

  Other 14 4.3

Distance to health facility
  Proximal, within 30 minutes’ walking distance 206 64.4

  Semi-proximal, 30–60 minutes’ walking distance 114 35.6

Total women 320 100.0
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that most deliveries meet essential equipment for moth-
ers and newborns and essential medicines for mothers, 
and subsequently most mothers received uterotonics, 
and most newborns received essential newborn care after 
birth. However, delivery care guidelines and newborn 
medicines were lacking. Display of health statistics in 
HFs and presence of quality assurance action plans, the 
two indicators of S2 “actionable health information sys-
tems” was not met for most deliveries. The availability of 
transportation and communication equipment, a compo-
nent of S3 “functional referral system” was near-univer-
sal. S4 “effective communication” performed moderately 
well for individual indicators; S5 “respect and preserva-
tion of dignity” performed well, for example, 95.7% of 
women did not experience any discriminatory behavior 
from the provider, and 93.9% of women were attended to 
by a provider when called. S6 “emotional support” also 
performed well: providers allowed most women to have 
their companion present when requested and offered 
emotional support and reassurance to them. For most 
deliveries, compliance with S7 “human resources”, and S8 
“physical environment” was poor. Providers did not have 
a clear job description, and infection prevention and con-
trol (IPC) supplies were missing for many deliveries.

The radar diagram (Fig.  2) shows variation in the 
weighted average score of all deliveries for the eight 
standards of care. The bigger the shape of the polygon, 
the better the standards of care received by the women at 
HFs. The average score of deliveries was highest (92.0%) 
for S3 “functional referral system”, and lowest (52.4%) for 
S7 “competent, motivated human resources”.

Standards of care, contextual factors, and women’s 
satisfaction with delivery services (objective 2)
In this study, 46.0% of women were very satisfied, 37.9% 
fairly satisfied, and 12.2% were neutral with the delivery 
services they received from the HFs; less than 5 % of the 
women were very or fairly dissatisfied. With regards to 
individual aspects of satisfaction, as shown in Fig.  3, a 
relatively higher proportion of women was very satisfied 
with waiting time (55.4%), provider’s skill (54.8%), and 
politeness of the provider (49.3%). Care received, cleanli-
ness, and privacy were the three areas where a relatively 
higher proportion of respondents, 4 out of 10 women, 
were fairly satisfied.

Figure 4 shows the composite satisfaction level, dichot-
omized as higher satisfaction vs. lower satisfaction, in 
total and according to the women’s characteristics. By 
design, in total 50.0% reported higher satisfaction and 
50.0% reported lower satisfaction. Young women, women 
who had experienced stillbirths in their previous preg-
nancies, or who had experienced complications during 
the current pregnancy reported higher levels of satisfac-
tion compared to their counterparts.

The multi-collinearity test did not find a strong correla-
tion among the 65 covariates (53 standards of care and 
12 contextual factors) selected for analysis. The bivariate 
logistic regression analyses carried out for each of the 65 
covariates and the outcome variable, reported in Addi-
tional file 1: Table S2, found eight variables significantly 
associated with women’s satisfaction levels. As reported 
in Table  5, women who delivered at HFs implement-
ing the Maternity Incentive Scheme, having maternity 

Fig. 2  Weighted average score for each of the standards of care of all normal low risk deliveries at health facilities in Nepal
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Fig. 3  Satisfaction levels of women who had normal low-risk deliveries on the seven indicators of quality of care. Women’s satisfaction 
was measured on a 5-point Likert Scale, from very dissatisfied to very satisfied

Fig. 4  Weighted proportion of women’s satisfaction level with delivery services, in total and by characteristics of women
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waiting rooms, and having information material had 
lower odds of being in the higher satisfaction category 
compared to women who delivered at HFs that did not 
feature these characteristics. Women who were attended 
by a service provider when they called for support, who 
experienced caring behavior from providers and good 
levels of audio-visual privacy, who delivered in HFs that 
displayed health statistics and that had delivery care 
guidelines had higher odds of being in the higher satis-
faction category compared to their counterparts. In the 
multivariate logistic regression model, all but one of these 
eight variables (i.e., delivery care guidelines) retained 
their significance. For the Maternity Incentive Scheme, 
the influence increased in the multivariate model com-
pared to the bivariate model. The influence also increased 
among HFs displaying health statistics, and for the 
maternity waiting room, although only minimally.

Discussion
Key findings and locating them in the literature
Health facilities’ compliance with standards of care
Compliance with the eight standards of care for nor-
mal low-risk deliveries in HFs in Nepal varied and was 
inconsistent across the 53 indicators analyzed. A few 
indicators, such as the provider completing the dis-
charge slip, the provider administering uterotonics, 
and the provider cleaning and drying the newborn, 
were met for all or almost all deliveries. Several other 
indicators were met for a considerable proportion of 
the deliveries, but some indicators were only met for a 
small proportion of deliveries. The output indicators of 
the standards of care performed marginally better than 

the input indicators, reflecting the wide gaps in the 
structural components of care, which block pathways to 
meeting the standards of both the process of care and 
the experience of care. Some of the input indicators, 
such as the availability of client feedback systems and 
delivery care guidelines at HFs and the availability of 
job descriptions with providers, scored very low, which 
lowered the overall performance of the input indicators. 
Of the eight standards of care, S1 “evidence-based prac-
tice” showed mixed results. While essential equipment 
and medicines for mothers and equipment for new-
borns were frequently available for most deliveries, the 
delivery care guidelines, trained providers, and essen-
tial medicines for newborns were unavailable for many 
deliveries. Gaps in structural factors of QoC are com-
mon across LMICs; for example, in Ethiopia, one-third 
of HFs assessed in 2022 had low readiness to provide 
routine labor and delivery care, with only 52.2% of the 
hospitals having essential medicines, equipment, and 
supplies [16]. While the average score for S2 “action-
able health information systems” was 65.3%, S3 “func-
tional referral system” was almost universally achieved. 
For example, a functional ambulance service was avail-
able for 94.5% of deliveries. This contrasts with much 
lower scores in Madagascar in 2016, where this ranged 
from 3.1% for basic health centers to 83.3% for univer-
sity (referral) hospitals [17], and in Nigeria, where none 
of the 60 primary health care centers assessed in 2020 
had a functional ambulance [18]. The higher availabil-
ity of functional equipment for referral in Nepal, how-
ever, does not guarantee a functional referral system as 
shown in a 2021 study reporting that 33.2% of maternal 

Table 5  (Weighted) bivariate and multivariate logistic regression for assessing standards of care and contextual factors associated 
with women’s satisfaction with normal low-risk delivery services

*Statistically significant p < 0.05

OR odds ratio, AOR adjusted odds ratio, CI confidence interval

Independent variables: deliveries meeting the following criteria at health 
facilities

Bivariate logistic regression Multivariate logistic regression

OR 95% CI for OR p-value AOR 95% CI for 
AOR

p-value

Lower Upper Lower Upper

Contextual variables
    Health facility that implemented the Maternity Incentive Scheme 0.34 0.18 0.65 0.0010** 0.27 0.13 0.55 0.0004*

Standards of care variables
    Health facility with any delivery care guidelines 2.07 1.12 3.84 0.0210* 1.97 0.98 3.96 0.0575

    Health facility that displayed health statistics 2.15 1.37 3.38 0.0010* 3.16 1.87 5.33 < 0.0001*

    Health facility with at least one unit of information materials on maternal care 0.54 0.33 0.86 0.0100* 0.57 0.33 0.97 0.0393*

    Health facility with a maternity waiting room 0.36 0.16 0.82 0.0140* 0.35 0.15 0.82 0.0156*

    Woman experienced caring and appropriate behavior from the provider 2.67 1.19 5.99 0.0170* 2.59 1.06 6.30 0.0359*

    Woman felt comfortable with visual and auditory privacy 2.41 1.28 4.55 0.0070** 2.13 1.04 4.38 0.0399*

    Woman was attended to by a provider when she called 8.13 2.04 32.35 0.0030** 5.29 1.18 23.64 0.0292*
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deaths in Nepal are attributable to delays in reaching 
the HF [7].

S4 “effective communication” performed moderately 
well; for example, the availability of a 24-hour on-call ser-
vice was met for nine out of 10 deliveries in Nepal, much 
higher than in Tanzania, where only 28.3% of HFs met 
this standard in 2019 [19]. Most deliveries met the indi-
cators of S5 “respect and preservation of dignity”, indi-
cating that women giving birth in HFs in Nepal generally 
experience kind, considerate, and appropriate behaviors 
from providers. However, most HFs lacked a system 
to gather client feedback. In this study, nine out of 10 
women did not experience any discriminatory behavior 
from their providers, which supports the findings from 
another recent nationally representative survey reporting 
that during their most recent birth only 3.8 and 13.8% of 
women experienced physical and verbal abuse, respec-
tively [4]. Provider misbehavior in Nepal is much lower 
compared to India, where a systematic review published 
in 2020 found that 25.7, 16.9, and 14.7% of women expe-
rienced verbal abuse, physical abuse, and discrimination, 
respectively [20]. Similarly, in Ethiopia 36.0% of women 
experienced mistreatment by the provider during child-
birth, according to a cross-sectional study published in 
2017 [21].

With regards to S6 “emotional support”, most provid-
ers were empathetic, 94.0% allowed women to have their 
companion present when requested, and 71.0% provided 
them with emotional support and reassurance. Compli-
ance with emotional support is higher in Nepal compared 
to other LMICs; for example, a 2019 study from Uttar 
Pradesh, India, showed that nearly a quarter of women 
interviewed were not allowed to have a companion close 
to them during labour and delivery [22]. Compliance 
with the five indicators of S7 “competent, motivated 
human resources” varied, with most providers attending 
the deliveries not having a clear job description, but nine 
out of 10 HFs having routine quality assurance activities. 
Similarly, most deliveries met eight out of nine indicators 
of S8 “essential physical resources”. The indicator on IPC 
was met for only six out of 10 deliveries. Studies from 
LMICs often show important gaps in physical resources, 
such as toilets, for clients [23].

Standards of care as determinants of women’s satisfaction 
with delivery services
Six of the 53 standards of care indicators analyzed in this 
study were found to be statistically significant in influenc-
ing women’s satisfaction with delivery services. Standards 
of care related to the inter-personal communication of 
providers with clients—the caring behavior—were asso-
ciated with higher satisfaction levels among women. 
This finding aligns with the findings of a cross-sectional 

study carried out in Iraq in 2019, where the provider’s 
good behavior during delivery was related to women’s 
satisfaction with the services [24]. Women’s experiences 
of privacy during labour and delivery were also related 
to higher satisfaction levels in Nepal. This is consistent 
with studies carried out in other LMICs. A systematic 
review from 2015 shows that women treated with dig-
nity, respect, and courtesy were more satisfied [25], while 
another systematic review focused on Ethiopia reports 
that two-thirds of Ethiopian women were satisfied with 
skilled delivery care, which was correlated with privacy 
and short waiting times [26]. Studies show notable differ-
ences in the factors influencing satisfaction among Asian 
and African women, where Asian women preferred pro-
viders’ behavior over their technical competence, but 
African women preferred providers’ confidence and 
competence over their behavior [25]. In view of the high 
reported compliance with dignified and respectful deliv-
ery care for women, the findings of this study suggest 
that providers in Nepal are more empathetic compared 
to many other LMICs. This could be due to cultural fac-
tors, with Nepalese women tending to highly value health 
providers and therefore responding positively. Similarly, 
Nepalese women may not be aware of the standards of 
care and have relatively low expectations.

The display of health statistics at the HF, where women 
delivered, emerged as a strong predictor of higher sat-
isfaction; surprisingly, the availability of information 
materials on maternal care at the HF emerged as a pre-
dictor of lower satisfaction. Most of the women in this 
study were relatively educated, and it may be that the 
health statistics displayed at HFs attracted the women 
who could read them, thereby contributing to higher 
satisfaction levels. In Nepal, displaying health statistics 
is an approach pursued for promoting evidence-based 
management of health programs. Although the informa-
tion materials were available in the HF, women’s access 
to them could have been low, or the materials were not 
attractive. Another explanation could be that displaying 
health statistics might have been perceived as more mod-
ern or a means of quality control and assurance, and the 
availability of information materials might have been per-
ceived as more old-fashioned.

Similarly, nine out of 10 deliveries in this study took 
place in HFs that had maternity waiting rooms, and most 
of the women benefiting from these had lower satisfac-
tion levels than women in HFs without maternity waiting 
rooms. Although this study did not analyze the comfort 
and quality of the maternity waiting rooms, it is possi-
ble that just having a room is not adequate. Comfort and 
physical facilities are important for satisfaction; for exam-
ple, a recent Ethiopian study found that providing secure 
and comfortable waiting rooms can reduce the desire for 
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home delivery and improve client satisfaction [27]. An 
alternative explanation may be that HFs that have a wait-
ing room tend to be larger and often overcrowded and 
may thus keep women in the waiting room for prolonged 
periods of time, with little or no attention and support 
from providers.

Contextual factors as determinants of women’s satisfaction 
with delivery services
Of the 12 contextual factors analyzed, only the Maternity 
Incentive Scheme showed a statistically significant asso-
ciation with women’s satisfaction with delivery services. 
Most deliveries in this study took place in public hospi-
tals that implemented the Maternity Incentive Scheme, 
which was associated with lower satisfaction among 
women. Although this scheme has been key to address-
ing the financial barriers to accessing HFs across Nepal, 
operational challenges such as appropriate monitoring of 
women’s antenatal visits, delays in providing the trans-
portation incentives to women and stockouts of essential 
medicines and supplies at HFs [28] are likely to decrease 
levels of satisfaction. A study published in 2018 found 
that only 43% of women delivering in public hospitals in 
Nepal were very satisfied with the transportation incen-
tives [29], while a study published in 2021 showed that 
less than two-thirds of women delivering at a HF knew 
about the scheme [6].

Policy, program and research implications
Compliance with the standards of care at HFs and sev-
eral other factors determine women’s satisfaction lev-
els, and these in turn affect how often they and their 
family members, friends and other acquaintances use 
HFs to give birth. In Nepal, a people-centered approach 
to service provision that monitors the process of care, 
and the experience of care has been emphasized. Using 
client satisfaction as a measure of QoC is necessary but 
often incomplete and contentious as clients in LMICs 
often have low expectations of the healthcare they 
receive [30]. Relying solely on client satisfaction as a 
measure of the QoC may yield high levels of satisfac-
tion despite HFs not meeting the standards of care and 
objectives for quality improvement. Hence, to under-
stand QoC holistically, Nepal must complement the 
indicators of client satisfaction with other indicators 
that gauge the level of adherence to the standards of 
care, and such data needs to be collected and reported 
more frequently. For example, in addition to the MSS, 
Nepal needs to contextualize and use the globally 
available quality improvement tools that monitor the 
knowledge and skills of providers. A pool of mentors 
and coaches who can visit the HFs, assess provider 
knowledge and skills, and provide feedback, needs to 

be developed at the local level. Compliance with stand-
ards of care varied for different indicators in Nepal, but 
the results are encouraging. With the improving policy 
environment, QoC has received greater attention in 
the newly endorsed Nepal Health Sector Strategic Plan 
(NHS-SP) 2023–2030. With the implementation of the 
various quality improvement initiatives, such as the 
MSS and Maternal and Perinatal Death Surveillance 
and Response, progress in compliance with standards 
of care and improvements in QoC can be expected. 
The WHO’s standards of care for maternal and new-
born care during childbirth are exceedingly compre-
hensive; therefore, full compliance with these standards 
is a challenge for LMICs, and Nepal is no exception. 
Nepal needs to contextualize these standards of care 
and integrate its monitoring into the routine infor-
mation management systems. In the new federalized 
context, resources are available at all three tiers of gov-
ernment, which must be rationally allocated and well-
coordinated for developing human resource capacity 
to implement quality improvement initiatives, monitor 
compliance with the standards of care and use data to 
feed into the planning and quality improvement cycle.

In this study, nine out of 10 births occurred at hos-
pitals, which indicates low utilization of the other 
peripheral public HFs that offer normal, low-risk deliv-
ery services. Several of the birthing HFs in Nepal are 
not strategically located and, therefore, do not attract 
clients, resulting in clients bypassing the local HFs and 
using big referral hospitals for normal, low-risk delivery 
services [31]. This tendency has an enormous impact 
on the functionality of the HFs and on their adherence 
to the standards of care. Bigger hospitals are often over-
whelmed due to client overcrowding, as well as medi-
cines and supplies often being stocked out, and the 
providers cannot take good care of the clients, result-
ing in low or no client satisfaction. Moving forward, it 
is critically important to rationalize the establishment 
of new HFs and ensure appropriate quality of care of 
the existing HFs to build trust and attract more women 
to use HFs for delivery services. Client and community 
education is equally important to increase the uptake 
of normal low-risk delivery services at peripheral pub-
lic HFs. In the new federal system of government, the 
local governments have an important role in improving 
the management of normal low-risk delivery services. 
The Nepal government is committed to providing free 
maternal health care services to women. In this pur-
view, it is important to review the operational chal-
lenges of the Maternity Incentive Scheme to create 
demand for HF-based maternal health services, gain 
trust from the community, and improve service quality 
and women’s satisfaction.
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Strengths and limitations of the study
This study is the first of its kind conducted in Nepal 
and provides multiple perspectives on the standards 
of care for normal, low-risk deliveries using the WHO 
framework for the quality of maternal and newborn 
health care. This study has several strengths and some 
limitations.

Study design
This study used a conceptual framework-led approach 
informed by the WHO framework and assessed stand-
ards of care from multiple perspectives. It used data 
from the recent nationally representative NHFS that 
included all public HF types and private hospitals, 
comprising inventory assessments, provider inter-
views, observations of labor and delivery and client 
exit interviews. The NHFS, was, however not specifi-
cally designed for the research question addressed in 
this study. As a result, several variables of interest were 
missing. Moreover, while the HFs included in this study 
were nationally representative, observations of women 
giving birth were not. In fact, relying on only 2 days of 
observations of women’s labour and delivery per HF 
may have created sampling bias, potentially leading to 
more large facilities represented in our sample.

Data collection
Validated, standardized, and pre-tested tools were used 
in accordance with the quality standards of the NHFS 
[6]. Data were collected by trained nurses, medical 
officers, and public health professionals; a computer-
based data collection system employing various data 
checks ensured high quality data. Limitations include 
the low number of cases observed at lower-level HFs 
and private hospitals, which limited informative analy-
ses for different types of HFs. Women were observed 
at different stages of labor; therefore, complete infor-
mation on labour and delivery was not available for all 
women analyzed.

Data analysis
Study variables were carefully selected from the large 
data set following a largely a priori approach in line 
with the conceptual framework of the study. Various 
composite measures were developed to reduce the 
large number of variables, allowing for more meaning-
ful analyses and avoiding power limitations; collinearity 
checks were carried out. The study focused on maternal 
care-specific indicators and did not focus on newborn-
specific indicators, as recommended by the WHO.

Conclusions
The learnings from the first half of the SDG-relevant 
period imply that Nepal needs to urgently accelerate 
and sustain the quality improvement efforts to meet 
target 3.1 of reducing MMR to 70 deaths per 100,000 
live births. Improving coverage of maternal health 
services and meeting standards of care are the pre-
requisites for achieving this target. Although Nepal is 
performing moderately well with regards to meeting 
the standards of normal low-risk delivery care, gaps 
exist in critical components such as human resource 
capacity, strengthened supply chain systems, a sup-
portive environment for provider motivation, and qual-
ity improvement systems to collect and address client 
feedback. These gaps are challenging the implementa-
tion of the Maternity Incentive Scheme, a key interven-
tion for Nepal to improve maternal survival. Moving 
forward, all three tiers of government—federal, pro-
vincial, and local—should strengthen collaboration, tap 
into and mobilize available resources, and implement 
high-impact integrated programs. Measuring compli-
ance with standards of care should be integral to rou-
tine information management systems to assess and 
track progress.
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all women observed and interviewed (n = 320). Table S2. (Weighted) 
bivariate logistic regression for assessing the factors associated with 
women’s satisfaction with normal low-risk delivery services (with Odds 
Ratio (OR) and 95% CI for OR).

Additional file 2: Fig. S1. Weighted proportion of deliveries meeting the 
53 indicators among all women observed and interviewed arranged in 
descending order (n = 320).
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