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Background

Crude intervention coverage, such as percentage of facility-based childbirths, does not
reflect care quality. Effective coverage provides a more accurate measure by accounting
for the quality of maternal health services. This study aimed to estimate effective
coverage of facility-based childbirth in enabling environments in Nepal.

Methods

We used data from Nepal’s Demographic and Health Survey 2022 including 1,977 women
and the Health Facility Survey 2021 with a sample of 804 facilities. We calculated the

percentages of births by facility type and the

percentage of facility types with enabling

environments for childbirth services. We combined the results from two surveys to
estimate effective coverage of births for routine childbirth, basic and comprehensive
emergency obstetric and newborn care (BEmONC and CEmONC).

Results

Around 80 % of all births occurred in health facilities nationwide. This reduced to 18.5%
nationwide when only births in facilities equipped for routine childbirth were considered,
and further to 12.9% and 12.2%, respectively for BEmMONC and CEmONC. The reduction
between crude and effective coverage across facility types varied from 36.8% to 13.5% in
government hospitals, from 16.1% to 4.7% in private hospitals for routine childbirth.
While, 20.1% of births were in health posts, no health posts had enabling environments

for routine childbirth.

Conclusions

Fewer than one in five births occur in health facilities with enabling environments for

acceptable quality care. This emphasizes the

need for policymakers to prioritize the

quality of childbirth services in well-equipped and well-staffed facility environments to

improve maternal and neonatal outcomes.

BACKGROUND

The burden of preventable maternal and perinatal deaths
remains substantial globally. Progress towards improving
survival has stagnated, resulting in 287,000 maternal
deaths and 2.3 million neonatal deaths globally in 2021.%
2 In Nepal, the maternal mortality ratio (MMR) was esti-

mated at 239 per 100,000 live births in 20163 and 151 in
2021.4 Nepal has reported considerable increases in the use
of maternal health services; however, the reduction in ma-
ternal and newborn deaths has not been proportionate to
expected declines.>® The percentage of births in health fa-
cilities in Nepal increased from 64.0% in 20163 to 79.0%
in 2022.7 Similarly, the percentage of childbirths attended
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by skilled providers rose from 65.0% in 2016 to 80.0% in
2022.37 Despite this significant increase in childbirths in
health facilities, efforts to reduce maternal mortality have
been slow.8 Given the ambitious targets of the Sustainable
Development Goals (SDG) to reduce the global maternal
mortality ratio to less than 70 per 100000 live births,? there
is an urgent need for increased efforts focused on enhanc-
ing the quality of maternal health care.

Improving access to facility-based care is unlikely to ef-
fectively reduce maternal and perinatal deaths if the quality
of care remains poor.10-12 Reducing MMR relies signifi-
cantly on competency of skilled health personnel,!3 com-
plemented by enabling environments for quality childbirth
services.!4-16 An enabling environment comprises suffi-
cient supplies, equipment, medicines, infrastructure, com-
petent health providers, an effective system for communi-
cation, transportation, and referral, as well as a supportive
policy and regulatory framework.17-18 Attaining better ma-
ternal and perinatal health outcomes requires improve-
ments in these enabling environment indicators for quality
care.1?

In a study conducted across five African countries, the
quality of basic maternal care was measured using an index
that included 12 indicators of the structure and processes
of care, such as staff availability, electricity, safe water, in-
fection control resources, and the utilization of routine and
emergency obstetric care interventions in healthcare facil-
ities.20 Another study of 17 low- or middle-income coun-
tries examined 23 essential items for obstetric and newborn
care, categorized into four domains: 1) general require-
ments, 2) staff and guidelines, 3) equipment, and 4) med-
icines and commodities.2! These studies found substantial
gaps in the availability of key services and equipment for
childbirth. Enhancing enabling environments through ini-
tiatives such as childbirths with skilled birth attendants, in-
novative mobile ambulances, and conditional cash transfer
schemes has led to reduced maternal mortality.22

Crude intervention coverage, such as the percentage of
births in health facilities, does not account for quality of
care. The concept of effective coverage is increasingly being
used to account for service quality in calculating interven-
tion coverage.23 Effective coverage integrates the dimen-
sions of the need for, use, and quality of care.2324 The few
studies on effective coverage of maternal and child health
services have shown significant reductions in crude inter-
vention coverage when factoring in quality of care. For in-
stance, in Ghana, when facility data was linked to popula-
tion data by districts, it was discovered that two-thirds of
all births occurred in a health facility, but only one in every
four births took place in facilities providing high-quality
care.25

There is a growing focus on research concerning effec-
tive coverage, but its scope remain limited.26:27 Addition-
ally, evidence suggests that merging women’s reports of
use of care captured on household survey data with facility
survey data can provide a broader picture to understand
the gap between crude and effective coverage of high qual-
ity maternal and perinatal health services.28 Therefore,
achieving the ambitious targets of the SDG? requires not

only increased institutional childbirths but also an enabling
environment for quality childbirth services in health facil-
ities. This study adds to the broader global discussion on
health systems strengthening and improving maternal and
newborn health outcomes. The primary aim of this study to
estimate the effective coverage of facility-based childbirth,
highlighting the gaps between the availability of services
and the percentage of childbirths occurring in quality envi-
ronments in Nepal.

METHODS

STUDY SETTING, STUDY POPULATION AND SAMPLE

Data from the Nepal Demographic and Health Survey (DHS)
2022,7 a cross-sectional, nationally representative house-
hold survey, was used for this study. The DHS employed a
multi-stage cluster sampling design. In the first stage, pri-
mary sampling units (PSUs) were selected proportionally to
their size, and a household listing was done in each PSU.
In the second stage, 30 households were selected from each
cluster, resulting in a total sample size of 14,280 house-
holds. Interviews were completed with 14,845 women aged
15-49 years at the time of the survey. Detailed information
on the survey methodology, including the sampling proce-
dure and data collection, is described and documented else-
where.” In our study, we included all women ages 15-49
who had given birth (live birth or stillbirth) in the two
years preceding the survey, making a total sample of 1,977
women. We chose to focus on births in the two years pre-
ceding the survey to better align with the Nepal Health Fa-
cility Survey (HFS) 2021 data, which were collected at the
approximate mid-point of this two-year recall period. We
extracted data on women’s characteristics and self-reported
place of birth (facility type) and person assisting (health
provider) with their most recent birth.

We used HFS 202129 data, the second such survey to of-
fer nationally representative findings by facility type and by
province. In the 77 districts across Nepal, the HFS gathered
data from a sample of facilities managed by the govern-
ment, private non-profit NGOs, private for-profit organi-
zations, and mission/faith-based organizations. The facil-
ity types included hospitals (both government and private),
primary health care centers (PHCCs), health posts (HPs),
urban health centres (UHCs), community health units
(CHUSs), and stand-alone HIV testing and counselling cen-
tres (HTCs). Facilities were stratified by type within each
province and randomly selected. The effective sample size
was 1,626 after excluding eight duplicated facilities. The
survey methodology, including the sampling procedure,
data collection are described and documented in detail
elsewhere.2? We extracted data on inventory and types of
health providers conducting childbirth in facilities. In our
study, we included all government hospitals (federal,
provincial, and local), private hospitals, PHCCs, HPs, CHUs
and UHCs which offered childbirth services, with a total
sample of 804 facilities.
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DEFINITION OF VARIABLES

For the DHS data analysis, we used the socio-demographic
variables such as age, residence, province, education, eth-
nic group, religion, wealth quintile, and place of birth and
person assisted during childbirths. We re-coded the group-
ings of maternal age at index birth in years (<20/20-34/
35-49); ethnic group (Brahmin or Chhetri/ Madhesi/Dalit/
Janajati/others) and religion (Hindu/Buddhist/ Muslims/
Christians/ others). The existing DHS categories for place
of residence (urban/rural), province, education level (no
education/basic/secondary/ higher), and household wealth
quintile were used.

For the HFS analysis, indicators for the enabling en-
vironment for routine births included commodities and
equipment considered essential for provision of routine
childbirth care and appropriate response to potential com-
plications based on available evidence.21-30 We defined the
indicators for a facility’s enabling environment to provide
basic emergency obstetric and newborn care (BEmONC) to
comprise the indicators for routine childbirth and seven
signal functions, and for comprehensive emergency obstet-
ric and newborn care (CEmONC) with nine signal func-
tions3! as described in Table 1. These indicators were used
to assess the enabling environment in facilities, ranging
from lowest to highest capability: routine childbirth care,
BEmONC and CEmONC. We did not apply time restrictions
for how recently the health facility reported performing the
BEmONC or CEmONC signal functions, only whether the
facility reported ever performing the signal functions.

To combine the DHS and HFS datasets, we harmonized
the response options of facility type and health provider re-
ferring to the Nepal’s category in previous study,3?2 as pre-
sented in Table S1 of the online supplementary document.
In the HFS, the various cadres of health providers perform-
ing childbirth services were doctors (medical officers, doc-
tor in medicine and general practice, obstetricians/ gyne-
cologist); nurses or midwives or auxiliary nurse midwives
(ANMs); and health assistants and other non-skilled per-
sons. In our study, doctors (including obstetricians/gyne-
cologist) and nurses/ANMs were considered as skilled birth
attendants (SBA), as defined by HES, presented in Table S2
of the online supplementary document. In the HES, health
providers performing delivery services were asked to report
whether and how recently they had received childbirth care
training on a range of topics, including SBA training.2? Our
analysis focused on health providers who reported having
received the SBA integrated management of pregnancy and
childbirth (SBA training) among those who underwent any
childbirth care training, as presented in Table S3 of the on-
line supplementary document.

DATA ANALYSIS

Descriptive statistics, including percentage calculation,
tabular and graphical presentation, were performed using
Statistical Package for the Social Sciences (SPSS) version
26. We conducted a descriptive analysis of the DHS data to
calculate the percentages and 95% confidence intervals (CI)
of births by facility type and health providers, and a de-

scriptive analysis of the HFS data to calculate the percent-
age of facility types with an enabling environment. Addi-
tionally, we calculated the percentage of health providers
who received SBA training, by cadre, as displayed in the
Table S2 of the supplementary document. We combined the
DHS and HFS results and multiplied them to estimate the
percentage of births in different facility types with an en-
abling environment and the overall effective coverage of
facility-based births in an enabling environment, for rou-
tine, BEmMONC and CEmONC in Nepal. The combination
was performed by matching the health facilities between
the household and facility datasets, presented in Table S1
of the online supplementary document, and effective cov-
erage was calculated at the population level. We linked each
woman with the average performance of the facilities by fa-
cility type where she gave birth which is considered as the
standard method for linking women’s reported data from
the household survey to the health facility where child-
births were conducted, as performed in a previous study.33
Afterward, effective coverage tabulations at the population
level were calculated. The SPSS file was imported into R
Studio for calculating the 95% confidence intervals for pro-
portions. All analysis of both the DHS and the HFS ac-
counted for the complex survey design.

ETHICAL CONSIDERATIONS

We used publicly accessible, anonymized survey data of
Nepal. Both the USA’s ICF International Ethics Committee
and Nepal’s Health Research Council granted approval for
the surveys (DHS and HFS). Before the interview, partic-
ipants’ informed consent was sought and acquired.
Anonymity and confidentiality of participants’ and facili-
ties’ identities were maintained in both surveys, following
ethical standards.”-29 The authors of this study requested
to use the datasets from the DHS program, and after as-
sessing the purpose of our study, the DHS program granted
us access to the datasets, which were unrestricted for the
study.34

RESULTS

PART A: DEMOGRAPHIC AND HEALTH SURVEY (DHS)

The distribution of births by place of delivery and the per-
son assisting the birth, categorized by socio-demographic
characteristics, is presented in Table 2. In terms of place of
birth, higher-educated women reported performing child-
births at government hospitals, 46.2% (95% confidence in-
terval=35.6%-56.9%) and private hospitals, 44.0% (95%
CI=33.7%-54.7%), compared to lower-level facilities, as
shown in Table 2B. The poorest women, 34.8% (95%
CI=30.4%-39.5%) gave birth at health posts, followed by
birth at home, 31.0% (95% CI=26.8%-35.6%) and at govern-
ment hospitals. Many women from rural areas gave birth at
home, 20.2% (95% CI=17.3%-23.4%), whereas urban women
were more likely to give birth at hospitals. Regarding types
of assistance during childbirth, many women residing in
rural areas had their births attended by non-SBA providers,
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Table 1. Definitions of key indicators for enabling facility environment (HFS)

Enabling Indicator Specific items
environment
Routine Improved water Observed most common water sources - pipe into facility, piped onto facility ground, public tap/
childbirths source standpipe, tube well/borehole, protected spring and dug well, rainwater, bottled water present
and available within 500 meters
Improved Observed client latrine useable, functional and private with soap and water present by the toilet
sanitation
Improved hand Observed running water present and hand-washing/liquid soap/alcohol-based hand rub
hygiene facilities available
Power source Connected to national electricity or other alternative sources available
Transportation Functional ambulance or other vehicle for emergency transport at facility, driver present or
other vehicle stationed in another facility, and fuel available
Communication Observed functional landline telephone or cell phone
service
Essential Observed functional - fetoscope, baby weighing machine, blood pressure apparatus, suction
equipment and apparatus, manual vacuum extractor, vacuum aspiration kit, neonatal bag and mask,
supplies examination light, sterilization equipment and blank partograph, delivery bed, gloves, delivery
- 13items sets present
Essential drugs/ Observed injectable antibiotic, injectable uterotonic, injectable magnesium sulfate, skin
medicines antiseptic, intravenous fluid with infusion set (at least one valid)
- 5items
BEmONC Basic Emergency Routine + ever provided parenteral administration of antibiotics, parenteral administration of
and Obstetric and oxytocic, parenteral administration of anticonvulsant for hypertensive disorders of pregnancy,
CEmONC Newborn Care assisted vaginal delivery, manual removal of placenta, removal of retained products of
(BEmONC) conception and neonatal resuscitation
-7 signal
functions
Comprehensive Routine + BEmONC signal functions + ever provided cesarean section and blood transfusion
Emergency
Obstetric and
Newborn Care
(CEmONC)
- 9signal
functions

20.2% (95% CI=17.3%-23.5%), while women residing in ur-
ban areas had by doctors, 43.5% (95% CI=40.8%-46.3%).
Higher-educated women predominantly reported childbirth
assistance by doctors, 70.3% (95% CI=59.7%-79.2%), and a
similar pattern was observed among women from the rich-
est wealth quintile. In contrast, non-educated and poorest
women had their childbirth assisted by non-SBA providers,
36.5% (95% CI=31.6%-41.7%) and 32.2% (95%
CI=27.9%-36.8%), respectively, as shown in Table 2C.
Overall, 79.6% of all births were in a facility and with
SBA: 36.8% of births were in government hospitals with
SBA, 16.1% of births were in private hospitals with SBA,
3.2% of births were in PHCC with SBA, 20.1% of births were
in health posts with SBA, and 3.4% in other types of facil-
ities with SBA. Less than 1.0% of women reported child-
birth in a facility but with a non-SBA provider, as presented
in Table S4 of the online supplementary document. The
percentage of births by person and place (health provider
and facility type) is presented in Figure 1, based on DHS.
Among women giving birth in government hospitals, 63.1%
were with doctors and 36.5% were with nurse/ANMs. Simi-
larly, among women giving birth in private hospitals, 73.5%
and 26.2% of births were with doctors and nurse/ANMs,
respectively. Among women giving birth in health posts,

94.3% were with nurse/ANMs. However, nearly all of births
at home were with either a health assistant (HA) or other
non-SBA providers (97.9%).

PART B: HEALTH FACILITY SURVEY (HFS)

Out of the 1,565 surveyed facilities, 804 (51.3%) reported
providing childbirth services. Among facilities offering
childbirth services, the majority (75.7%) reported were
health posts, followed by 7.6% private hospitals, 6.2%
PHCC, 5.3% other facilities (CHU and UHC), and 5.2% gov-
ernment hospitals.

The percentage according to the indicators of enabling
environment to perform routine childbirth, BEmONC and
CEmONC, by facility type, is shown in Table 3. Around
37.0% (95% CI=22.6%-53.1%) of government hospitals,
29.5% (95% CI=18.9%-42.7%) of private hospitals, and
10.0% (95% CI=3.7%-22.6%) of PHCCs had all 24 essential
indicators for an enabling environment to conduct routine
childbirths. However, none of the health posts or other fa-
cilities met all indicators.

Similarly, for the facilities with enabling environment
indicators for BEmONC and CEmONC, 24.4% (95%
CI=12.9%-40.6%) of government hospitals and 24.2% (95%
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Table 2. Distribution of births by place and person assisted according to socio-demographic characteristics (DHS 2022, n=1,977)

Variables A. Women with a birth in the two-year recall B. Place of birth (Facility type) C. Person assisted during childbirth (Health providers)

Row % (95% Cl) Row % (95% Cl)
Age at birth n Column % (95% Cl) Government hospital Private hospital PHCC Health post Other} Home Doctors Nurse/ANM Health assistant Other non-SBAS§
<20 365 18.5(16.8-20.3) 35.9(31.0-41.1) 13.4(10.2-17.4) 3.8(2.2-6.5) 23.6(19.4-28.3) 3.6(1.2-6.2) 19.7(15.8-24.3) 31.9(27.2-36.9) 48.6 (43.4-53.9) 1.1(0.3-3.0) 18.4(14.6-22.9)
20-34 1534 77.6(75.7-79.4) 36.7 (34.3-39.2) 17.3(15.4-19.3) 3.3(2.5-4.4) 20.0(18.0-22.1) 4.4(34-5.5) 18.4(16.5-20.4) 40.9 (38.5-43.5) 39.1(36.7-41.6) 15(0.9-2.3) 18.4(16.6-20.5)
35-49 78 3.9(3.2-4.9) 44.9 (33.7-56.5) 10.3(4.8-19.7) 1.3(0.1-7.9) 17.9(10.5-28.6) 5.1(1.7-13.3) 20.5(12.5-31.5) 34.6(24.4-46.3) 44.9 (33.7-56.5) 0.0(0.0-5.8) 20.5(12.5-31.5)
Residence
Rural 683 34.5(32.5-36.7) 27.8(24.5-31.4) 12.2(9.9-14.9) 4.2(2.9-6.1) 29.9(26.5-33.5) 5.6(4.0-7.6) 20.2(17.3-234) 30.5(27.0-34.1) 47.1(43.4-50.9) 2.2(1.3-37) 20.2(17.3-23.5)
Urban 1295 65.5(63.4-67.6) 41.8(39.0-44.5) 18.4(16.3-20.6) 2.9(2.0-39) 15.7 (13.8-17.8) 3.5(2.6-4.7) 17.9(15.8-20.1) 43.5(40.8-46.3) 37.9(35.3-40.7) 0.9(0.5-1.7) 17.6 (15.6-19.8)
Province
Koshi 368 18.6 (16.9-20.4) 38.7(33.7-43.9) 27.2(22.8-32.2) 0.3(0.0-1.7) 12.5(9.4-16.5) 3.0(1.6-5.5) 18.3(14.5-22.7) 51.5(46.3-56.7) 30.4(25.8-35.4) 1.4(0.5-3.3) 16.8(13.2-21.1)
Madhesh 514 26.0(24.1-28.0) 26.8(23.1-30.9) 18.9(15.6-22.6) 7.6(5.5-10.3) 11.5(8.9-14.6) 3.5(2.2-5.6) 31.7(27.7-35.9) 35.0(30.9-39.3) 33.0(28.9-37.3) 2.3(1.3-4.1) 29.7(25.8-33.9)
Bagmati 299 15.1(13.6-16.8) 47.3(41.6-53.1) 19.5(15.2-24.5) 5.0(2.9-8.3) 14.1(10.5-18.7) 3.4(1.7-6.3) 10.7 (7.6-14.9) 56.2(50.4-61.9) 30.4(25.3-36.0) 0.7(0.1-2.7) 12.7(9.3-17.1)
Gandaki 117 5.9(4.9-7.1) 52.1(42.7-61.4) 10.3(5.6-17.6) 0.9(0.0-5.3) 22.2(15.3-31.0) 4.3(1.6-10.2) 10.3(5.6-17.6) 48.7 (39.4-58.1) 40.2(31.3-49.7) 0.0(0.0-3.9) 11.1(6.3-18.6)
Lumbini 335 17.0(15.3-18.7) 39.4(34.2-44.9) 13.7(10.3-17.9) 2.1(0.9-4.4) 28.7(23.9-33.9) 4.2(24-7.1) 11.9(8.8-16.0) 33.4(28.5-38.8) 53.4(47.9-58.9) 0.9(0.2-2.8) 12.2(9.0-16.3)
Karnali 152 7.7 (6.6-8.9) 36.6(29.1-44.8) 1.3(0.2-5.1) 13(0.2-5.1) 31.4(24.3-39.4) 5.2(2.5-10.4) 24.2(17.8-31.9) 21.7(15.6-29.3) 50.7 (42.5-58.8) 2.0(0.5-6.1) 25.7(19.1-33.5)
Sudurpashchim 192 9.7(8.5-11.1) 30.7 (24.4-37.9) 3.6(1.6-7.7) 0.5(0.0-3.3) 46.4(39.2-53.7) 8.9(5.4-14.0) 9.9(6.2-15.2) 16.1(11.4-22.3) 71.4(64.3-77.5) 1.6 (0.4-4.9) 10.9(7.1-16.4)
Education
No education 367 18.5(16.9-20.4) 21.5(17.5-26.1) 8.7(6.1-12.2) 6.5(4.3-9.7) 20.9(16.9-25.5) 3.5(1.9-6.1) 38.9(33.9-44.1) 24.0(19.8-28.7) 37.1(32.1-42.2) 2.5(1.2-4.8) 36.5(31.6-41.7)
Basic 677 34.3(32.1-36.4) 33.5(29.9-37.2) 13.0(10.6-15.8) 3.1(1.9-4.8) 22.7(19.6-26.1) 4.4(3.1-6.3) 23.3(20.2-26.7) 33.4(29.9-37.1) 41.5(37.8-45.3) 1.8(0.9-3.2) 23.3(20.2-26.7)
Secondary 842 42.6 (40.4-44.8) 45.4(42.0-48.9) 19.2(16.6-22.1) 2.5(1.6-38) 19.9(17.3-22.8) 4.7 (3.5-6.5) 8.2(6.5-10.3) 46.7 (43.3-50.2) 44.2(40.9-47.7) 0.6(0.2-1.5) 8.4(6.7-10.6)
Higher 91 4.6 (3.7-5.6) 46.2(35.6-56.9) 44.0(33.7-54.7) 1.1(0.0-6.8) 8.8(4.1-17.1) 0.0(0.0-5.0) 0.0(0.0-5.0) 70.3(59.7-79.2) 25.3(17.0-35.7) 1.1(0.0-6.8) 3.3(0.8-10.0)
Ethnic group
Brahmin/Chhetri 503 25.4(23.5-27.4) 43.8(39.4-48.3) 14.9 (11.9-18.4) 20(1.0-38) 23.9(20.3-27.9) 3.8(2.4-5.9) 11.6(8.9-14.8) 43.9(39.6-48.4) 42.5(38.2-47.0) 0.6(0.2-1.8) 12.9(10.2-16.2)
Madhesi 357 18.1(16.4-19.8) 32.5(27.7-37.7) 22.1(18.0-26.9) 7.3(4.9-10.6) 12.9(9.7-16.9) 3.9(2.2-6.6) 21.3(17.2-25.9) 41.0(35.9-46.3) 36.8(31.8-42.1) 1.7(0.7-3.8) 20.5(16.5-25.2)
Dalit 373 18.9(17.2-20.7) 34.0(29.2-39.0) 8.3(5.8-11.7) 4.0(23-6.7) 21.4(17.4-25.9) 4.8(2.9-7.6) 27.5(23.1-32.4) 27.0(22.6-31.9) 43.9 (38.8-49.1) 1.9(0.8-3.9) 27.3(22.9-32.1)
Janajati 605 30.6(28.6-32.7) 38.7(34.8-42.7) 17.0(14.2-20.3) 1.8(0.9-3.3) 23.1(19.8-26.7) 4.1(2.7-6.1) 15.2(12.5-18.4) 42.4(38.5-46.5) 41.4(37.5-45.5) 0.8(0.3-2.0) 15.3(12.6-18.5)
Other* 139 7.0(5.9-8.3) 23.2(16.6-31.3) 23.9(17.2-32.1) 2.9(0.9-7.7) 15.2(9.9-22.6) 5.1(2.2-10.6) 29.7(22.4-38.2) 33.8(26.1-42.4) 37.4(29.5-46.1) 4.3(1.8-9.6) 24.5(17.7-32.6)
Religion
Hindu 1646 83.2(81.5-84.9) 37.2(34.9-39.6) 15.9(14.2-17.8) 3.6(2.8-4.6) 20.8(18.9-22.8) 4.3(3.4-5.4) 18.2(16.4-20.1) 38.2(35.8-40.6) 42.2(39.7-44.6) 1.3(0.9-2.1) 18.3(16.5-20.3)
Buddhist 86 4.3(3.5-5.4) 45.3(34.7-56.4) 12.8(6.9-22.1) 2.3(0.4-8.9) 20.9(13.2-31.3) 1.2(0.0-7.2) 17.4(10.4-27.5) 51.8(40.7-62.6) 30.6(21.3-41.7) 0.0(0.0-5.3) 17.6(10.5-27.8)
Muslim 134 6.8(5.7-7.9) 25.4(18.4-33.8) 23.1(16.5-31.4) 3.0(0.9-7.9) 14.9(9.6-22.4) 5.2(2.3-10.9) 28.4(21.1-36.9) 35.6(27.6-44.3) 37.8(29.7-46.6) 3.0(0.9-7.8) 23.7(16.9-31.9)
Christian 58 2.9(2.3-38) 42.1(29.4-55.9) 8.8(3.3-20.0) 1.8(0.0-10.6) 28.1(17.4-41.7) 0.0(0.0-7.8) 19.3(10.5-32.3) 35.1(23.2-48.9) 43.9(30.9-57.6) 0.0(0.0-7.8) 21.1(11.8-34.2)
Othert 54 2.7(2.1-3.6) 37.7(25.1-52.1) 22.6(12.7-36.5) 0.0(0.0-8.4) 20.8(11.3-34.5) 7.5(2.4-19.1) 11.3(4.7-23.7) 57.4(43.2-70.5) 31.5(19.9-45.7) 1.9(0.0-1.1) 9.3(3.5-21.0)
Wealth quintile
Poorest 444 22.5(20.6-24.4) 21.1(17.5-25.3) 4.7(3.0-7.2) 1.8(0.8-3.7) 34.8(30.4-39.5) 6.5(4.5-9.3) 31.0(26.8-35.6) 16.0(12.8-19.8) 50.9 (46.2-55.6) 0.9(0.3-2.5) 32.2(27.9-36.8)
Poorer 443 22.4(20.6-24.3) 32.0(27.7-36.6) 11.5(8.7-14.9) 5.2(34-7.8) 23.6(19.8-27.9) 2.3(1.1-4.2) 25.5(21.5-29.8) 31.8(27.6-36.4) 41.3(36.7-46.1) 2.5(1.3-4.5) 24.4(20.5-28.7)
Middle 388 19.6(17.9-21.5) 37.2(32.4-42.3) 18.3(14.7-22.6) 2.6(1.3-4.9) 18.9(15.2-23.2) 4.4(2.7-7.1) 18.6 (14.9-22.9) 40.2(35.3-45.3) 41.0(36.1-46.1) 1.8(0.8-3.8) 17.0(13.5-21.2)
Richer 396 20.0(18.3-21.9) 45.8 (40.8-50.9) 21.8(17.9-26.2) 5.1(3.2-7.8) 12.7 (9.6-16.4) 4.1(2.4-6.6) 10.6(7.9-14.2) 47.0(41.9-52.0) 41.2(36.3-46.2) 1.3(0.5-3.1) 10.6(7.8-14.2)
Richest 306 15.5(13.9-17.2) 55.4(49.6-60.9) 30.0(24.9-35.5) 1.6(0.6-3.9) 7.8(5.2-11.6) 3.6(1.9-6.5) 1.6(0.6-3.9) 70.6(65.1-75.6) 26.8(21.9-32.2) 0.3(0.0-2.1) 2.3(1.0-4.9)
Total 37.0(34.8-39.2) 16.2(14.7-17.9) 3.3(2.6-4.3) 20.6(18.8-22.4) 4.2(3.4-5.2) 18.7 (17.0-20.5) 39.0(36.8-41.1) 41.1(38.9-43.3) 1.4(0.9-2.1) 18.5(16.8-20.3)

Variables Other* (Muslims=136, other=2) Otherst (Kirat=52, other=2); CI — Confidence Interval
B. PHCC - Primary health care center; HP — Health post; ¥Other (other public sector, community health unit, urban health centers, private clinic, other private, FPAN, NGO, Marie stopes, others)
C. ANM - Auxiliary nurse midwife; SBA — Skilled Birth Attendants; Other non-SBA$ (traditional birth attendants, female community health volunteers, relative/friends, other, no one assisted)
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Table 3. Percentage of facilities which provide childbirth care with enabling environments for routine childbirth, BEmONC and CEmONC, by facility type (HFS, n=804)

SN Enabling environment for routine childbirths Government hospital (%) n=41(95% Cl) Private hospital (%) PHCC (%) HP (%) Other* (%)
n=61(95% Cl) n=50(95% Cl) n=609 (95% Cl) n=43(95% Cl)
1 Improved water source 100.0 (85.6-99.9) 98.4(90.0-99.9) 98.0(89.8-99.9) 97.9(96.3-98.8) 95.3(82.9-99.2)
2 Improved sanitation 78.0(61.9-88.9) 90.2(79.1-95.9) 76.0(61.5-86.5) 69.3(65.4-72.9) 66.7 (51.3-80.5)
3 Improved hand hygiene facilities 97.6(85.6-99.9) 88.5(77.2-94.9) 94.0(82.5-98.4) 78.6(74.9-81.6) 51.2(35.7-66.4)
4 Power source 100.0 (89.33-100.0) 100.0 (92.6-100.0) 100.0 (91.0-100.0) 100.0 (99.2-100.0) 93.0(79.9-98.2)
5 Communication service 78.0(61.9-88.9) 96.7 (87.6-99.4) 44.9 (30.3-58.7) 22.8(19.6-26.4) 7.0(1.8-20.1)
6 Transportation 95.1(82.2-99.2) 96.(87.6-99.4) 88.0(74.9-95.0) 79.3(75.8-82.4) 69.8(53.7-82.3)
7 Fetoscope 97.6(85.6-99.9) 88.5(77.2-94.9) 94.0 (82.5-98.4) 95.2(93.1-96.7) 97.9(86.2-99.9)
8 Baby weighing scale 97.6(85.6-99.9) 88.7(79.1-95.9) 94.0 (82.5-98.4) 95.2(92.9-96.6) 83.7(68.7-92.7)
9 BP instrument 97.6(85.6-99.9) 91.8(81.2-96.9) 94.0(82.5-98.4) 95.4(93.1-96.7) 97.7 (86.2-99.9)
10 Suction apparatus 95.1(82.2-99.2) 88.7(77.1-94.9) 90.0(77.4-96.3) 61.8(57.7-65.6) 30.2(17.7-46.3)
11 Manual vacuum extractor 71.4(54.3-83.4) 58.1(45.7-71.2) 40.0 (26.7-54.8) 16.3(13.5-19.5) .8(0.8-17.1)
12 Vacuum aspiration or MVA kit 75.6(59.4-87.1) 67.2(53.9-78.4) 44.0(30.3-58.7) 12.0(9.6-14.9) .4(0.1-13.7)
13 Neonatal bag and mask 100.0 (89.33-100.0) 83.6(71.5-91.4) 98.0(87.9-99.9) 92.6(90.2-94.5) 74.4(58.5-85.9)
14 Blank partograph 97.6(85.6-99.9) 69.4(55.6-79.8) 90.0(77.4-96.3) 93.4(90.9-95.1) 71.4(56.1-84.2)
15 Examination light 97.6(85.6-99.9) 93.5(83.3-97.9) 96.0(85.1-99.3) 94.1(91.6-95.6) 83.7(68.7-92.7)
16 Delivery bed 100.0(89.33-100.0) 95.1(85.4-98.7) 100.0 (91.0-100.0) 99.2(97.8-99.6) 97.6(86.2-99.9)
17 Gloves 97.6(85.6-99.9) 93.4(83.3-97.9) 94.0 (82.5-98.4) 98.0(96.5-98.9) 97.7 (86.2-99.9)
18 Sterilization equipment 97.6(85.6-99.9) 98.4(90.0-99.9) 88.0(74.9-95.0) 86.7(83.7-89.2) 69.8(53.7-82.3)
19 Delivery sets 100.0(89.33-100.0) 90.2(79.1-95.9) 98.0(87.9-99.9) 97.7 (95.8-98.6) 95.3(82.9-99.2)
20 Injectable antibiotic 81.0(67.4-92.3) 75.8(62.4-85.2) 84.0(70.3-92.4) 63.9(59.9-67.7) 48.8(33.6-64.3)
21 Injectable uterotonic 97.6(85.6-99.9) 85.5(73.3-92.6) 98.0(87.9-99.9) 98.0(96.5-98.9) 95.3(82.9-99.2)
22 Injectable magnesium sulfate 95.1(82.2-99.2) 69.4(55.5-79.7) 86.0(72.6-93.7) 69.6(65.6-73.1) 46.5(31.5-62.2)
23 Skin antiseptic 100.0 (89.33-100.0) 90.3(79.1-95.9) 100.0 (91.0-100.0) 98.7 (97.1-99.3) 97.7 (86.2-99.9)
24 Intravenous fluid with infusion sets 97.6(85.6-99.9) 88.7(77.2-94.9) 98.0(87.9-99.9) 98.2(96.7-99.0) 93.0(79.9-98.2)
Allindicators for routine childbirth 36.6(22.6-53.1) 29.5(18.9-42.7) 10.0(3.7-22.6) 0.0(0.0-0.78) 0.0(0.0-10.2)
Enabling environments for BEmMONC and CEmMONC
1 Parenteral administration of antibiotics (IV or IM) 83.3(67.4-92.3) 90.3(79.1-95.9) 80.0(65.9-89.5) 52.2(48.2-56.2) 33.3(19.5-48.7)
2 Parenteral administration of oxytocic (IV or IM) 97.6 (85.6-99.9) 95.1(85.4-98.7) 98.0(87.9-99.9) 94.4(92.0-95.9) 97.7 (86.2-99.9)
3 Parenteral administration of anticonvulsant for hypertensive disorders of pregnancy (IV or IM) 83.3(67.4-92.3) 75.8(62.4-85.2) 42.0(28.5-56.7) 22.5(19.3-26.1) .7(0.8-17.1)
4 Assisted vaginal delivery 66.7 (49.3-79.4) 68.9(55.6-79.8) 26.0(15.1-40.6) 7.6 (5.6-10.0) .3(0.1-13.8)
5 Manual removal of placenta 92.7 (78.9-98.1) 82.3(69.6-90.2) 82.0(68.1-90.9) 55.8(51.6-59.6) 37.2(23.4-53.3)
) Removal of retained products of conception 81.0(67.3-92.3) 77.4(64.2-86.5) 72.0(57.3-83.3) 39.4(35.5-43.4) 14.3 (5.8-28.6)
7 Neonatal resuscitation 92.7 (78.9-98.1) 78.7 (65.9-87.8) 80.0(65.9-89.5) 57.2(53.1-61.1) 30.2(17.7-46.3)
Allindicators for routine + BEMONC 24.4(12.9-40.6) 24.2(14.6-37.0) 2.0(0.1-12.0) 0.0(0.0-0.8) 0.0(0.0-10.2)
8 Cesarean section 61.0(44.5-75.4) 77.0(64.2-86.5) 2.0(0.1-12.0) 0.0(0.0-0.78) 0.0(0.0-10.2)
9 Blood transfusion 61.9(44.5-75.4) 83.6(71.5-91.4) 2.0(0.1-12.0) 0.3(0.0-1.31) 0.0(0.0-10.2)
Allindicators for routine + CEmMONC 23.8(12.6-39.8) 23.0(13.5-35.8) 0.0(0.0-8.9) 0.0(0.0-0.8) 0.0(0.0-10.2)

CI - Confidence Interval; PHCC, HP and other* (community health unit and Urban health center) are not expected to be equipped for basic emergency obstetric and newborn care (BEmONC) and comprehensive emergency obstetric and newborn care (CEmONC)
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Figure 1. Percentage of childbirths by person and place (DHS)

CI=14.6%-37.0%) of private hospitals had all BEmONC in-
dicators. Only 23.8% (95% CI=12.6%-39.8%) of government
hospitals and 23.0% (95% CI=13.5%-35.8%) of private hos-
pitals fulfilled all indicators for CEmONC. Although PHCCs
and lower level facilities such as health posts, CHUs and
UHCs are not expected to be enabled for BEmONC and CE-
mONC environments, 2.0% (95% CI=0.1%-12.0%) of PHCC
were equipped with all BEmONC indicators, as presented in
Table 3.

PART C: COMBINING DHS AND HFS

The effective coverage of facility births, in an enabling en-
vironment and with SBA for routine childbirth, BEmONC
and CEmONC, is shown in Figure 2. The calculation details
are provided in the Table S5 of the online supplementary
document.

By combining the estimates from the DHS and the HFS,
we found that the overall effective coverage of births in
health facilities equipped for routine childbirth and with
SBA was 18.5% (95% CI=10.8% - 29.1%) in Nepal. This cov-
erage further dropped to 12.9% (95% CI=6.6% - 22.9%) for
births in facilities equipped for BEmONC and to 12.2% (95%
CI=6.3% - 21.9%) for CEmONC. In government hospitals
the coverage of births in environments equipped for routine
childbirth with SBA reduced from 36.8% to 13.5%, in pri-
vate hospitals from 16.1% to 4.7%, in PHCCs from 3.2% to
0.3%, and in health posts from 20.1% to 0.0%. Further re-
ductions were observed when BEmONC and CEmONC was
included, as shown in the Figure 2.

DISCUSSION

This study combined Nepal’s most recent DHS and HFS7:29
to estimate coverage of facility-based births with skilled at-
tendants in enabling environments for routine childbirth,
BEmONC and CEmONC. We found that while 79.6% of all
births in Nepal occurred in health facilities with SBAs, only
18.5% took place in health facilities equipped for routine
childbirth, and even fewer births (12.9%) occurred in health

facilities with SBAs for BEmMONC and CEmONC (12.5%)
functionality.

Our findings suggest that women who gave birth in
healthcare facilities did not always receive high-quality
childbirth care, as only a small proportion of facilities were
adequately equipped to handle routine childbirths or pro-
vide BEmONC and CEmONC. Despite accounting for nearly
a quarter of all births, no lower-level health facilities
(health posts and below) had enabling environments to
conduct routine childbirths. As other studies have identi-
fied, service contact does not guarantee that facilities are
ready and equipped to provide quality care.32,35-40

Our study showed that the effective coverage of facility
births with SBA in Nepal was substantially lower than crude
coverage. The reductions across facility types were due to
the unavailability of all essential infrastructure, equipment,
medical supplies, and skilled birth attendants to provide
childbirth services. Comparable results were observed in a
study carried out in six different countries, revealing that
the effective coverage of facility-based birth fell signifi-
cantly short of the crude coverage.32 The extent of this de-
cline varied, ranging from 20.0% reduction in Nepal, based
on data from 2016 DHS3 and 2015 HFS,4! and 39.0% re-
duction in Haiti.32 A study in Tanzania reported the effec-
tive coverage of facility-based childbirth to be 0.0% when
applying a stringent criterion requiring 90.0% completion
of essential elements. However, with a more lenient stan-
dard of 50.0% completion of elements, the effective cover-
age reached 25.0%.35

In our study, most health facilities lacked at least one
of the indicators required for routine childbirths, BEmONC
and CEmONC. The most commonly unavailable indicators
included communication services (functioning telephone
or cell phone), a manual vacuum extractor, and vacuum as-
piration kit in many lower level facilities. Similarly, suc-
tion apparatus, injectable antibiotics and injectable mag-
nesium sulphate were missing in many lower-level health
facilities such as health posts, UHCs and CHUs. We con-
sidered all 24 indicators as important in an enabling envi-
ronment for performing routine childbirth. If any of these
indicators are missing when needed, it may result in a fail-
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Figure 2. Percentage coverage of facility-based births in enabling environments for routine childbirth, BEmONC and CEmONC
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ure to provide timely quality service. It is not a case that
some facilities were well-equipped, and others were poorly-
equipped; rather, most facilities had some missing or defi-
cient items crucial for providing quality childbirth services
when required. On average, only one-fifth of government
hospitals, private hospitals, and PHCCs had all the indica-
tors for routine childbirth. However, fewer than one-fifth
of health posts and other facilities had all these indicators.
Among the BEmONC signal functions, assisted vaginal de-
livery was not available in more than two-thirds of govern-
ment and private hospitals, and in one-fourth of PHCCs.
Many health posts and other facilities lacked parenteral ad-
ministration of antibiotics and anticonvulsants for manag-
ing hypertensive disorders of pregnancy. Inadequate infra-
structure support, such as buildings, roads, transportation,
logistics, and equipment procurement supply issues, limits
the availability of all enabling environment indicators for
lower-level health facilities in Nepal.#2 All included facili-
ties in this study, including health posts and lower facili-
ties, are officially designated to provide childbirth services.
Addressing deficiencies in routine and complicated births’
indicators is essential for providing safe, high-quality child-
birth care, which positively impacts maternal and neona-
tal health outcomes. Possessing a supportive setting with
functional equipment, sufficient medications, and skilled
staff does not necessarily ensure clients will receive excep-
tionally high-quality care.4344 The service readiness crite-
ria and indicators examined in this study do not encompass
every facet of care quality, such as respectful women-cen-
tered care, client satisfaction, provider proficiency, and ad-
herence to obstetric standards. Additionally, factors such as
accessibility and affordability can hinder the creation of an
enabling environment and the provision of quality care.4>
Therefore, it is likely that even fewer women and babies re-
ceive the high quality of childbirth services than we esti-
mated in our effective coverage results. It is also crucial to
reach an agreement on standard indicators for the enabling
environment and to devise novel approaches for assessing
the quality of maternal and newborn health interventions
over time, both locally and globally.

Without additional information on service quality,
global metrics like the prevalence of facility-based birth
may provide an inflated view of progress in maternal health
outcomes. Evidence suggest that an increased demand for
and accessibility to births in health facilities does not nec-
essarily correlate with facilities being adequately prepared
to offer high-quality obstetric services, and to make strides
in reducing maternal and perinatal mortality.2! It is essen-
tial to prioritize quality of maternal and child health ser-
vices, while simultaneously striving to expand service ac-
cessibility to underserved populations.4® Capacity-building
initiatives for healthcare providers, improved resource allo-
cation strategies to strengthen infrastructure, and policy-
level interventions to enhance service delivery, particularly
at lower-level health facilities, are recommended.

STRENGTHS AND LIMITATIONS

Combining population and facility-based data offers a
promising approach for comprehensive assessments of in-

tervention coverage and healthcare quality. It addresses
limitations of household surveys and can yield population-
based estimates reflecting service use, care quality, and po-
tentially health benefits.#7-4° In this study, we restricted
our analysis to women who gave birth in the two years
before the survey to temporally align with the HFS and
enhance the likelihood that the facility environments de-
scribed in the facility survey remained relatively unchanged
during the recall period. However, this may have introduced
information bias from the respondents of both surveys.
Combining estimates by facility type from household sur-
vey data with data from facility surveys conducted at the
right time provides a reliable approximation of estimates
achieved through individual facility linkage.33

This study has some methodological and data-related
limitations. It is additionally possible to geographically link
household and facility survey data, for example by estimat-
ing coverage by province and facility type.59 However, as
many women in Nepal travel to give birth, crossing ad-
ministrative boundaries to access facilities outside the area
where they live, we opted to combine household and facility
survey data based on facility type.

The extent to which women in Nepal can reliably report
the specific type of facility, birth attendant or provider
where they sought care in household surveys has not been
assessed. Evidence from other settings suggests that
women can provide more accurate information about the
facility, as they often mention the facility name, which is
then recoded into a facility type, compared to the specific
cadre of provider.2851

While BEmONC and CEmONC signal functions are stan-
dardized, we did not find standard or universally agreed in-
dicators for the enabling environment to conduct routine
childbirth, although we included basic and essential items
based on the available literature.21-30.31 Qur routine child-
birth calculation was very sensitive to missing just one of
the 24 items. All items were equally weighted, implying
that the absence of an examination light is considered as
crucial as the absence of a neonatal bag and mask (both are
important, but one is life-saving). Further, our calculations
may overestimate BEmONC and CEmONC coverage as ever
performing an emergency obstetric and newborn care sig-
nal function does not mean recent or regular performance.
Additionally, the harmonization of categories might lead
to misclassification in the estimation of the enabling en-
vironment by facility type. The HFS had more specific and
discrete response options for facility type and provider as-
sisting, compared to DHS. Although the national surveys
have robust sampling methodologies, the harmonization
approach may have resulted in underreporting or facility
sampling exclusion. We attempted to develop conceptually
consistent categories to address these differences, but fu-
ture surveys should consider how to best align categories
to facilitate DHS and HFS combined analyses. What this
method doesn’t address, however, is the continued chal-
lenges in accurately measuring whether sufficiently skilled
health providers are caring for women and newborn. This
measurement challenge is unlikely to be solved until there
are better measurements of training, registration, regula-
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tion of health professionals, and improvements in global
health workforce data. Future survey and analysis should
also include additional data on availability of neonatal care
practices such as facilities equipped with neonatal inten-
sive care units and the presence of trained personnel.
Moreover, further analysis delving into rural-urban differ-
ences, geographical linkages, and contextual relevance
based on healthcare systems at the global level is recom-
mended.

CONCLUSIONS

This study reveals a significant gap between childbirth fa-
cility usage and the availability of enabling environments
for routine and emergency care in Nepal. Combining data
from household and health facility surveys suggest a reality
where, at most, two out of every ten births occurred in
health facilities with SBA and in an enabling environment
to deliver life-saving maternal and perinatal interventions.
Our study contributes valuable evidence to policymakers,
urging them to focus on improving the enabling environ-
ment for childbirth, making it clear that quality of care is
a paramount concern for achieving maternal and newborn
health goals. On a global scale, these findings highlight
the importance of integrating health facility assessments
with population-based surveys to accurately measure ef-
fective coverage of maternal and neonatal care. Addressing
these gaps is essential for reducing preventable maternal
and newborn deaths and achieving universal health cover-
age.
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