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Table S1 below shows the development of the harmonised categories used to combine the results of the DHS and HFS datasets for the facility type and health providers who assisted during childbirth in the health facilities. The response categories in the DHS (second column) and response categories of HFS (third column) are exactly extracted as it is from each dataset. The harmonization of the facility types in the first column was based on the Nepal’s healthcare system (31), considering the managing authority (government or private ownership) and the capacity of facilities in terms of service provision (e.g. the level of care from basic or primary services to secondary and tertiary services). Similarly, for the health providers, the approach was same, and the harmonized category is based on the qualification, level, and capacity of providers in terms of specialization and training. 
Table S1. Facility types and health providers during childbirth: harmonization of response options across the two data sources
	Harmonized category

	Demographic and Health Survey (DHS) response options
	Health Facility Survey (HFS)
response options

	Facility type
	Facility response category
	Facility response category

	Government hospital
	Government hospital
	Federal level hospital
Provincial level hospital
Local level hospital

	Private hospital
	Private hospital
	Other hospital (private, non-state owned)

	Primary health care center (PHCC)
	PHCC/primary hospital
	PHCC

	Health post (HP)
	Health post
Basic health care center
	Health post

	Other
	Community Health Unit
Urban Health Center
Other public sectors
Private clinics and NGO
	Community Health Unit
Urban Health Center




	Health providers (Harmonized)
	Health providers response category (DHS)
	Health providers response category (HFS)

	*Doctors
	Doctors
	Generalist medical doctor (MDGP)
Gynecologist/obstetrician
Medical officer (MBBS)

	*Nurse/auxiliary nurse midwives 
	Nurse/midwife
	Nurse (Masters, Bachelors, Certificate level, midwife)
Auxiliary nurse midwife (ANM) 

	Health assistant (HA)
	Health assistant/
Auxiliary health worker
	Health assistant/
Auxiliary health worker/
Senior auxiliary health worker/
Public health inspector

	Other non-SBA
	Traditional birth attendants 
Female community health volunteers
Relative/friends
Other 
No one assisted
	Anesthetic assistant
Other clinical staff

	*Doctors, nurses and auxiliary nurse midwives are skilled birth attendants (SBA)  



From the health facility survey 2021, we have further analyzed the types of health providers by facility type who reported receiving the Skilled Birth Attendant (SBA) training. Among the 6,934 health providers who were interviewed in the facility survey, a total of 2,065 (29.8%) reported providing delivery services, of which 79.0% were nurses/ANMs, 13.7% were doctors and 7.2% were health assistants and other clinical staff. Out of the 2,065 delivery service providers, 1,021 (49.4%) received any delivery care training. Among those who received any delivery care training, 317 (31.0%) had received SBA training within past 24 month, 613 (60.1%) had received training over 24 months and 91 (8.9%) had not received in service training. The percentage of providers at different facility types who have received SBA training, among those that reported being delivery care trained is presented in S2 table (Supplementary file 2). Among doctors, nearly all those at private hospitals had SBA training within 24 months (97.2%), compared to 76.2% of doctors at government hospitals. Among nurses/ANMs, most had ever received SBA training, but fewer had received SBA training within 24 months. More than 90% of nurses/ANMs were ever trained from government hospitals, private hospitals, PHCCs and health posts. However, a lower proportion of nurse/ANMs (20.3%) from government hospitals, 10.8% from private hospitals, 17.9% from PHCCs and 23.3% from health posts were trained within 24 months.
Table S2. Percentage of health providers who received SBA training, by cadre (HFS, n=1021)

	
	Doctors % (n=151)
	Nurse/ANMs % (n=848)
	HA % (n=14)
	Other % (n=8)

	Government hospital 
	
	
	
	

	Ever trained
	78.6
	96.7
	100.0
	0.0

	Within 24 months
	76.2
	20.3
	0.0
	0.0

	Private hospital 
	
	
	
	

	Ever trained
	99.1
	95.3
	0.0
	0.0

	Within 24 months
	97.2
	10.8
	0.0
	0.0

	Primary health care centre 
	
	
	
	

	Ever trained
	33.3
	93.6
	-
	-

	Within 24 months
	0.0
	17.9
	-
	-

	Health post
	
	
	
	

	Ever trained
	-
	90.4
	54.5
	0.0

	Within 24 months
	-
	23.3
	0.0
	0.0

	Other facilities
	
	
	
	

	Ever trained
	-
	81.0
	-
	-

	Within 24 months
	-
	28.6
	-
	-


(Doctors = medical doctor, medical officer, gynecologist, obstetrician) 



Table S3. Percentage coverage of facility-based births with SBA trained doctors or nurse/ANM in enabling environments for routine childbirth, BEmONC and CEmONC 
	A. DHS 2022
	B. HFS 2021
	C. HFS 2021
	D. HFS (B*C)
	E. DHS * HFS (A*D)

	% births with doctor in government hospital = 23.3


	% government hospitals equipped for routine childbirth = 36.6

% government hospitals equipped for BEmONC = 24.4


% government hospitals equipped for CEmONC = 23.8
	% doctors at government hospitals with SBA training within last 24 months = 76.2 

	% SBA-trained doctors in government hospitals equipped for routine childbirth: 36.6*76.2/100 = 27.9 

% SBA-trained doctors in government hospitals equipped for BEmONC: 24.4*76.2/100 = 18.5

% SBA-trained doctors in government hospitals equipped for CEmONC: 23.8*76.2/100 = 18.1
	% births with SBA-trained doctor in government hospital equipped for routine childbirth: 23.3*27.9/100 = 6.5

% births with SBA-trained doctor in government hospital equipped for BEmONC: 23.3*18.5/100 = 4.3

% births with SBA-trained doctor in government hospital equipped for CEmONC: 23.3*18.1/100 = 4.2

	% births with nurse/ANMs in government hospital =13.5
	% government hospitals equipped for routine childbirth = 36.6

% government hospitals equipped for BEmONC = 24.4


% government hospitals equipped for CEmONC = 23.8
	% nurse/ANMs at government hospitals with SBA training within last 24 months = 20.3
	% SBA-trained nurse/ANMs in government hospitals equipped for routine childbirth: 36.6*20.3/100 = 7.4

% SBA-trained nurse/ANMs in government hospitals equipped for BEmONC: 24.4*20.3/100 = 4.9

% SBA-trained nurse/ANMs in government hospitals equipped for CEmONC: 23.8*20.3/100 = 4.8
	% births with SBA-trained nurse/ANMs in government hospitals equipped for routine childbirth: 13.5*7.4/100= 0.9

% births with SBA-trained nurse/ANMs in government hospitals equipped for BEmONC: 13.5*4.9/100 = 0.7

% births with SBA-trained nurse/ANMs in government hospitals equipped for CEmONC: 13.5*4.8/100 = 0.6

	% births with doctor in private hospital = 11.9


	% private hospitals equipped for routine childbirth = 29.5


% government hospitals equipped for BEmONC = 24.2


% government hospitals equipped for CEmONC = 23.0
	% doctors at private hospitals with SBA training within last 24 months = 97.2
	% SBA-trained doctors in private hospitals equipped for routine childbirth: 29.5*97.2/100 = 28.7

% SBA-trained doctors in private hospitals equipped for BEmONC: 24.2*97.2/100 = 23.5

% SBA-trained doctors in private hospitals equipped for CEmONC: 23.0*97.2/100 = 22.4
	% births with SBA-trained doctor in private hospital equipped for routine childbirth: 11.9*28.7/100 = 3.4

% births with SBA-trained doctor in private hospital equipped for BEmONC: 11.9*23.5/100 = 2.8

% births with SBA-trained doctor in private hospital equipped for CEmONC: 11.9*22.4/100 = 2.7

	% births with nurse/ANMs in private hospital = 4.2

	% private hospitals equipped for routine childbirth = 29.5


% government hospitals equipped for BEmONC = 24.2


% government hospitals equipped for CEmONC = 23.0
	% nurse/ANMs at private hospitals with SBA training within last 24 months = 10.8
	% SBA-trained nurse/ANMs in private hospitals equipped for routine childbirth: 29.5*10.8/100 = 3.2

% SBA-trained nurse/ANMs in private hospitals equipped for BEmONC: 24.2*10.8/100 = 2.6

% SBA-trained nurse/ANMs in private hospitals equipped for CEmONC: 23.0*10.8/100 = 2.5
	% births with SBA-trained nurse/ANMs in private hospitals equipped for routine childbirth: 4.2*3.2/100 = 0.1

% births with SBA-trained nurse/ANMs in private hospitals equipped for BEmONC: 4.2*2.6/100 = 0.1

% births with SBA-trained nurse/ANMs in private hospitals equipped for CEmONC: 4.2*2.5/100 = 0.1

	% births with doctor in PHCC = 1.4
	% PHCC equipped for routine childbirth = 10.0


% PHCC equipped for BEmONC = 2.0

	% doctors at PHCC with SBA training within last 24 months = 0.0
	% SBA-trained doctors at PHCC equipped for routine childbirth: 10.0*0.0/100 = 0.0

% SBA-trained doctors at PHCC equipped for BEmONC
2.0*0.0/100 = 0.0
	% births with SBA-trained doctors in PHCC equipped for routine childbirth: 1.4*0.0/100=0.0

% births with SBA-trained doctors in PHCC equipped for BEmONC: 1.4*0.0/100=0.00

	% births with nurse/ANMs in PHCC=1.9
	% PHCC equipped for routine childbirth = 10.0


% PHCC equipped for BEmONC = 2.0
	% nurse/ANMs at PHCC with SBA training within last 24 months = 17.9
	% SBA-trained nurse/ANMs at PHCC equipped for routine childbirth: 10.0*17.9/100 = 1.8

% SBA-trained nurse/ANMs at PHCC equipped for BEmONC: 2.0*17.9/100 = 0.4
	% births with SBA-trained doctors in PHCC equipped for routine childbirth: 1.9*1.8/100 = 0.03

% births with SBA-trained doctors in PHCC equipped for BEmONC: 1.9*0.4/100 = 0.01

	% births with nurse/ANMs in HP = 19.4
	% HP equipped for routine childbirth = 0.0

	% nurse/ANMs at HP with SBA training within last 24 months = 23.3
	% SBA-trained nurse/ANMs in HP equipped for routine childbirth: 0.0*23.3/100 = 0.0
	% births with SBA-trained nurse/ANMs in HP equipped for routine childbirth: 19.4*0.0/100 = 0.0



The table presents the percentage of births by facility type as reported in the DHS. Column (a) is derived from Table 2, while column (b) is based on Figure 1, where Skilled Birth Attendants (SBA) include doctors, nurses, and ANMs. The percentage of births in facilities with SBA (column c) was calculated by multiplying column (a) by column (b).
Table S4. Percentage of births in health facilities with SBA (DHS, 2022)
	Facility type
	Births in health facilities (a)
	with SBA (b)

	In facility with SBA (c=a*b)

	Government hospital
	37.0%
	99.6%
	36.8%

	Private hospital 
	16.2%
	99.7%
	16.1%

	PHCC 
	3.3%
	98.5%
	3.2%

	HP 
	20.6%
	97.5%
	20.1%

	*Other 
	4.2%
	80.8%
	3.4%

	
	81.3%
	
	79.6%


*Other (other public sector, community health unit, urban health centers, private clinic, other private, FPAN, NGO, Marie stopes, others)






















[bookmark: _Hlk156756302][bookmark: _Hlk192960953]Table S5. Calculation of percentage coverage of facility-based births in enabling environments for routine childbirth, BEmONC and CEmONC
	A. DHS 2022
% (95% CI) 
	B. HFS 2021
% (95% CI)
	C. DHS * HFS (A*B)
% (95% CI)

	% births with SBA in government hospital 
= 36.8 (34.6-38.9)
 





	% government hospitals equipped for routine childbirth = 36.6 (22.6-53.1)



% government hospitals equipped for BEmONC = 24.4 (12.9-40.6)


% government hospitals equipped for CEmONC = 23.8 (12.6-39.8)
	% births with SBA in government hospital equipped for routine childbirth: 36.8*36.6/100 = 
13.5 (7.8-20.6)

% births with SBA in government hospital equipped for BEmONC: 36.8*24.4/100 = 8.9 (4.5-15.8)

% births with SBA in government hospital equipped for CEmONC: 36.8*23.0/100 = 8.5 (4.4-15.5)

	% births with SBA in private hospital = 16.1 (14.6-17.9)

	% private hospitals equipped for routine childbirth = 29.5 (18.9-42.7)



% private hospitals equipped for BEmONC = 24.2 (14.6-37.0)


% private hospitals equipped for CEmONC = 23.0 (13.5-35.8)
	% births with SBA in private hospital equipped for routine childbirth: 16.1*29.5/100 = 
4.7 (2.7-7.6)

% births with SBA in private hospital equipped for BEmONC 16.1*24.2/100 = 3.9 (2.1-6.6)

% births with SBA in private hospital equipped for CEmONC: 16.1*23.0/100 = 3.7 (1.9-6.4)

	% births with SBA in PHCC
= 3.2 (2.5-4.2) 
 

	% PHCC equipped for routine childbirth = 10.0 (3.7-22.6)


% PHCC equipped for BEmONC = 
2.0 (0.1-12.0)

	% births with SBA in PHCC equipped for routine childbirth 3.2*10.0/100 = 0.3 (0.0-0.9)

% births with SBA in PHCC equipped for BEmONC
3.2*2.0/100 = 0.1 (0.0-0.5)

	% births with SBA in health posts = 20.1 (18.4-22.8)
	% health post equipped for routine childbirth = 0.0 (0.0-0.8)

	% births with SBA in health post equipped for childbirth: 20.1*0.0/100 = 0.0 (0.0-0.2)

	% births with SBA in other facilities = 3.4 (2.7-4.4)
	% other equipped for routine childbirth = 0.0 (0.0-10.2)

	% births with SBA in other equipped for routine childbirth = 3.4*0.0/100= 0.0 (0.0-0.4)

	Total                                                                                                             
	
	% births with SBA in all health facilities equipped for routine childbirth = 18.5 (10.8-29.1)

% births with SBA in all health facilities equipped for BEmONC 
= 12.9 (6.6-22.9)

% births with SBA in all health facilities equipped for CEmONC 
= 12.2 (6.3-21.9)



Table S6. Variables summary used in analysis (HFS 2021 and DHS 2022)
	Label
	HFS Variable name
	Response options used in analysis

	HFS 2021 (Inventory questionnaires)

	Facility type
	FACTYPE
	Government hospital; Private hospital (not state-owned); Primary health care center (PHCC); Health post (HP); Other (community health unit + urban health center)

	Urban/Rural Municipality
	FTYPE
	Urban and Rural

	Delivery and Newborn care available
	Q102$07
	Yes

	Communication available

	Q312
Q315
	Landline telephone functioning or cellphone functioning: Yes

	Improved water source
	Q330
Q331
	Most common source: Piped into facility or Piped onto facility grounds or Public tap/standpipe or Tube well/borehole or Protected dug well or Protected spring or Rainwater available; and present within onsite or within 500 m 

	Power source available
	Q340
Q342
	Facility connected to central electrical grid or other sources of electricity such as generator or solar system: Yes

	Functional ambulance at facility
	Q450
Q451
Q453
Q454
	Observed functional ambulance available within facility with driver present or stationed in another facility and fuel available: Yes 

	Sterilization equipment
	Q501
	Observed and functional electric autoclave, or non-electric autoclave and heat source for non-electric kerosene, gas, firewood, or electric dry heat sterilizer 

	Improved sanitation
	Q620
Q620B
	Observed toilet available for client use and soap with running water observed: Yes

	Interventions ever carried out in facility (Parenteral administration of antibiotics (IV or IM)
	Q1604A$01
	Yes

	Interventions ever carried out in facility (Parenteral administration of oxytocic (IV or IM)
	Q1604A$02
	Yes

	Interventions ever carried out in facility (Parenteral administration of anticonvulsant for hypertensive disorders of pregnancy (IV or IM)
	Q1604A$03
	Yes

	Interventions ever carried out in facility (Assisted vaginal delivery)
	Q1604A$04
	Yes

	Interventions ever carried out in facility (Manual removal of placenta)
	Q1604A$05
	Yes

	Interventions ever carried out in facility (Removal of retained products of conception)
	Q1604A$06
	Yes

	Interventions ever carried out in facility (Neonatal resuscitation)
	Q1604A$07
	Yes

	Interventions ever carried out in facility (Cesarean section)
	Q1604A$11
	Yes

	Interventions ever carried out in facility (Blood transfusion)
	Q1604A$12
	Yes

	Delivery area equipment functional (Examination light/Flash light)
	Q1622B$03
	Yes

	Delivery area equipment functional (Suction apparatus)
	Q1622B$04
	Yes

	Equipment functioning (Vacuum extractor for vacuum-assisted delivery)
	Q1622B$06
	Yes

	Equipment functioning (Vacuum aspiration kit or MVA Kit)
	Q1622B$07
	Yes

	Equipment functioning (Neonatal bag and mask)
	Q1622B$08
	Yes

	Equipment functioning (Baby weighing machine)
	Q1622B$11
	Yes

	Equipment functioning (Fetoscope)
	Q1622B$12
	Yes

	Equipment functioning (Digital BP apparatus)
	Q1622B$13
	Yes

	Equipment functioning (Manual BP apparatus)
	Q1622B$14
	Yes

	Other delivery items available (Delivery bed)
	Q1623$01
	Yes, observed

	Equipment functioning (Delivery sets)
	Q1623$02
	Yes, observed

	Equipment functioning (Blank partograph)
	Q1623$12
	Yes, observed

	Medicines in delivery area (Injectable antibiotic (e.g., ceftriaxone, ampicillin)
	Q1625$02
	Observed, at least 1 valid

	Medicines in delivery area (injectable uterotonic (e.g., oxytocin)
	Q1625$03
	Observed, at least 1 valid

	Medicines in delivery area (magnesium sulfate)
	Q1625$04
	Observed, at least 1 valid

	Medicines in delivery area (IV solution ringer lactate) with infusion set)
	Q1625$06
	Observed, at least 1 valid

	Medicines in delivery area (Skin disinfectant other than chlorhexidine, e.g. betadine)
	Q1625$07
	Observed, at least 1 valid

	Precaution and condition in client examination room (running water (piped, bucket with tap or pour pitcher)
	Q1651$01
	Yes, observed

	Precaution and condition in client examination room (hand-washing soap (may be liquid soap)
	Q1651$02
	Yes, observed

	Precaution and condition in client examination room (alcohol-based hand rub)
	Q1651$03
	Yes, observed

	Precaution and condition in client examination room (disposable latex gloves)
	Q1651$07
	Yes, observed

	HFS 2021 (Health worker interview questionnaires) 

	Providers
	P103
	MDGP; Gynecologist/obstetrician; Medical officer; Nurse; HA/AHW/SAHW/public health inspector; ANMs; Other 

	Provide delivery services
	P506
	Yes

	Specific delivery care training (SBA Integrated Management of Pregnancy and Childbirth 
Comprehensive emergency obstetric care
Routine care during labor and normal vaginal delivery
Active management of third stage of labor
Maternal neonatal health update emergency obstetric care/lifesaving skills
Post abortion care
Special delivery care practices for preventing mother-to-child transmission of HIV
Comprehensive abortion care by manual vacuum aspiration
Medical abortion
Other training on delivery care
	P510$01
P510$02
P510$03
P510$04
P510$05
P510$06
P510$07
P510$08
P510$09
P510$10
	Yes, within 24 months; Yes, over past 24 months 




	DHS 2022 (Women’s questionnaires)

	Label
	DHS variable name
	Response options used in analysis

	Age at birth 
	V011
	<20; 20-34; 35-49

	Province 
	V101
	Koshi; Madhesh; Bagmati; Gandaki; Lumbini; Karnali and Sudurpashchim

	Type of place of residence
	V102
	Urban and rural

	Highest educational level
	V106
	No education; Basic; Secondary and Higher

	Religion
	V130
	Hindu; Buddhist; Muslim; Kirat; Christian and Other

	Ethnicity
	V131
	Brahmin/Chhetri; Madeshi; Dalit; Janajati; Muslim and Other

	Wealth index combined
	V190
	Poorest; Poorer; Middle; Richer and Richest

	Assistance: doctor
	M3A
	Yes

	Assistance: nurse/midwife
	M3B
	Yes

	Assistance: CS health professional
	M3C
	Yes

	Assistance: health assistant/ AHW
	M3D
	Yes

	Assistance: MCH worker
	M3E
	Yes

	Assistance: Village health worker
	M3F
	Yes

	Assistance: traditional birth attendant
	M3G
	Yes

	Assistance: female community health volunteer
	M3H
	Yes

	Assistance: relative/ friend/neighbor
	M3I
	Yes

	Assistance: CS other person
	M3J
	Yes

	Assistance: other
	M3K
	Yes

	Assistance: CS other
	M3L
	Yes

	Assistance: CS other
	M3M
	Yes

	Assistance: no one
	M3N
	Yes

	Place of delivery
	M15
	Government hospital; Private hospital; Primary health care center/primary hospital; Health post; Community health unit, Urban health center; Other; Not in facility
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