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ABSTRACT
Introduction  Achieving the Sustainable Development 
Goals to reduce maternal and neonatal mortality rates 
will require the expansion and strengthening of quality 
maternal health services. Midwife-led birth centres 
(MLBCs) are an alternative to hospital-based care for low-
risk pregnancies where the lead professional at the time of 
birth is a trained midwife. These have been used in many 
countries to improve birth outcomes.
Methods  The cost analysis used primary data collection 
from four MLBCs in Bangladesh, Pakistan and Uganda 
(n=12 MLBC sites). Modelled cost-effectiveness analysis 
was conducted to compare the incremental cost-
effectiveness ratio (ICER), measured as incremental cost 
per disability-adjusted life-year (DALY) averted, of MLBCs 
to standard care in each country. Results were presented 
in 2022 US dollars.
Results  Cost per birth in MLBCs varied greatly within 
and between countries, from US$21 per birth at site 3, 
Bangladesh to US$2374 at site 2, Uganda. Midwife salary 
and facility operation costs were the primary drivers of 
costs in most MLBCs. Six of the 12 MLBCs produced better 
health outcomes at a lower cost (dominated) compared 
with standard care; and three produced better health 
outcomes at a higher cost compared with standard care, 
with ICERs ranging from US$571/DALY averted to US$55 
942/DALY averted.
Conclusion  MLBCs appear to be able to produce better 
health outcomes at lower cost or be highly cost-effective 
compared with standard care. Costs do vary across 
sites and settings, and so further exploration of costs 
and cost-effectiveness as a part of implementation and 
establishment activities should be a priority.

INTRODUCTION
The United Nations has set targets within 
the Sustainable Development Goals (SDGs) 
to reduce maternal and neonatal mortality.1 
Also featured in the SDGs is universal access 
to healthcare—ensuring all people, regard-
less of location, have access to affordable and 
appropriate healthcare.1 Achieving these dual 

goals is a challenge for all countries, particu-
larly low-income and middle-income coun-
tries (LMICs), where maternal and neonatal 
mortality is highest,2 3 as this will generally 
require improving service access and quality, 
alongside expanding services.

Increasing and promoting facility-based 
birth has been the main strategy for reducing 
maternal and neonatal mortality in many 
LMICs.4 However, increased rates of births in 
a facility do not directly translate to reduced 
mortality if the facilities provide poor-quality 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Midwife-led birth centres (MLBCs) have promising 
clinical evidence to support their implementation 
in low-income and middle-income countries, but 
there is an absence of evidence for costs and cost-
effectiveness of implementing MLBCs relative to 
standard care.

WHAT THIS STUDY ADDS
	⇒ This economic evaluation is the first study to quan-
tify the real-word operation costs of MLBCs outside 
of high-income country settings. Our findings from 
Bangladesh, Pakistan and Uganda showed MLBCs 
can be cost-saving or cost-effective relative to 
standard care, and thus appear to be broadly con-
sistent with results from other high-income country 
settings.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Our methodology, including a codesigned data col-
lection tool with country researchers, highlighted the 
importance of close collaboration with local health 
service teams to identify the context of expenditure. 
The implementation of MLBCs in low-income and 
middle-income countries could be cost saving and 
cost-effective at small or larger scales, once contex-
tual factors are considered.
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care.5 Regional and global disparities in maternity care 
across wealth quintiles and geographical locations,5 
alongside service challenges regarding funding and 
resources (including staffing and training),6 pose signif-
icant hurdles to upscaling access to safe, high-quality 
maternity care.

High-income countries have increasingly taken a 
medicalised approach to maternity care.7 8 While this 
approach sees low mortality rates,8 there is a concern that 
the pendulum has swung too far. High rates of medical 
intervention during childbirth, such as caesarean birth 
and labour inductions, have led to short-term and long-
term harms9–12 and high and rapidly increasing costs per 
birth,10 12 13 which may be becoming unaffordable even 
in high-income countries.13 While many lessons can be 
learnt from models of care in high-income countries,8 
these may not represent the most effective and efficient 
path forward to achieving the SDGs in LMICs.

Midwife-led birth centres (MLBCs), where the lead 
healthcare professional at the time of birth is a midwife, 
are often seen as an alternative to hospital-based care for 
low-risk pregnancies and have been used in many coun-
tries.14 This model of care been associated with increased 
rates of maternity service utilisation and reported satis-
faction among women, strengthened networks of care 
and reduced rates of unnecessary interventions during 
childbirth.14 As such, MLBCs may offer an appropriate 
option for providing maternity care in LMICs for women 
with uncomplicated pregnancies. There is, however, an 
absence of evidence about the costs associated with the 
establishment and operation of MLBCs and estimates 
around their cost-effectiveness relative to standard care 
in LMICs.

The objective of this study was to identify the costs of 
operating MLBCs in real-world LMIC settings, and to esti-
mate their cost-effectiveness relative to standard care. We 
used a case study approach, with 4 MLBC sites in Bangla-
desh, Pakistan and Uganda (12 sites in total) to collect 
data on costs and outcomes of MLBCs and conduct a 
modelled cost-effectiveness analysis. The purpose of the 
study was to inform decision-making about the expansion 
of this model of care. The decision-making questions 
were as follows: (1) what would it cost to operate addi-
tional MLBCs in LMICs and (2) what would be the cost-
effectiveness of additional MLBCs in LMICs?

METHODS
Study setting and location
Bangladesh, Pakistan and Uganda were selected to 
participate in this study, based on the findings of a global 
literature review and survey15 and consultation with the 
project’s advisory group. The advisory group consisted of 
experts in MLBCs from high-income, middle-income and 
low-income contexts and representatives of the Interna-
tional Confederation of Midwives, WHO, United Nations 
Population Fund, Bill & Melinda Gates Foundation and 
World Bank. The main inclusion criteria were as follows: 

(a) the country was classed by the World Bank in 2022 
as low-income, lower-middle-income or upper-middle-
income; (b) there was evidence from the literature and 
the survey that the country had at least four MLBCs that 
were either in the public sector or well integrated within 
the national health system; (c) good research capacity 
within the country and (d) data were expected to be avail-
able for this economic analysis. Each country that met 
the inclusion criteria was invited to participate through 
the national Ministry of Health and through the Interna-
tional Confederation of Midwives member association(s). 
National research teams were recruited by the Interna-
tional Confederation of Midwives, and these teams iden-
tified four MLBC sites per country for inclusion. Site 
selection was based on a combination of representative-
ness and feasibility and informed by a desk review of the 
literature and consultation with the national Ministry 
of Health, the International Confederation of Midwives 
member association, the national research team, the site 
manager(s) and other relevant stakeholders.

Study population
For the purposes of this study, we adopted the following 
definition of an MLBC: a dedicated space offering 
childbirth care, in which midwives take primary clin-
ical responsibility for birthing care. Antenatal and post-
partum care may also have been provided, but this was 
not essential for classification as an MLBC. Most of the 
12 MLBC sites (n=10 sites), including all the Ugandan 
MLBCs, were freestanding, that is, on a site separate from 
a health facility to which the MLBC could refer women 
if needed. The remaining MLBCs (n=2 sites) were on 
the same site as a referral facility (online supplemental 
appendix 1). Most MLBCs (n=8 sites) were in the private 
sector (including for-profit and not-for-profit), two were 
public–private partnerships (ie, public-sector facilities 
supported by non-governmental organisations) and two 
were in the public sector.

Comparator
The comparison was current ‘standard care’ in each 
country. This could have included a combination of 
hospital-based birth and home birth. As the decision-
making question was concerned with expansion of 
MLBCs within the local setting, this heterogeneity in 
comparison was considered appropriate.

Study design
We conducted a cost analysis of MLBCs using primary 
data collection from routine data captured by the MLBCs 
in each of the four country sites within each of the three 
countries. Data were collected between October and 
December 2022. The data collection tool covered costs 
of operating the MLBC and outcomes of women and was 
codesigned with study teams from each country to ensure 
data availability. Data items related to costs of facility 
operation included utilities, staff salaries, staff training 
and equipment purchase and hire (online supplemental 
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appendix 2). The included costs represent the annual 
costs of operating an MLBC. Facility purchase costs were 
considered sunk costs and not included. Data related 
to health outcomes included transfer to other facilities, 
caesarean birth at other facilities, morbidity (eg, inci-
dence of haemorrhage, third or fourth degree tears or 
other serious morbidities), maternal mortality, stillbirth, 
neonatal mortality and any costs paid by the women or 
their families.

A modelled cost-effectiveness analysis was then 
conducted, comparing MLBCs with standard care. This 
took the form of a decision analysis tree with 1000 hypo-
thetical women (online supplemental appendix 3). 
Women entered the model immediately prior to birth. In 
the MLBC arm, they then were either transferred or gave 
birth at the facility. All women who were transferred then 
had either a vaginal birth or caesarean birth and then 
had either no morbidities or morbidities. All women 
who gave birth in an MLBC had a vaginal birth and then 
had either no morbidities or morbidities. Data for the 
MLBC arm were collected from primary data from study 
sites. For current standard care within each country, rates 
of caesarean birth, stillbirth and neonatal death were 
obtained from the UNICEF Data Warehouse.16 Rates of 
maternal mortality were obtained from WHO modelled 
estimates,2 and maternal morbidity rates were obtained 
from the literature (online supplemental appendix 
4).17 18

Per-woman costs for the operation of the MLBC were 
added to women in the MLBC arm, based on reported 
costs from the primary data collection. A cost for transfer 
was obtained from the primary data collection and 
applied to those who were transferred from the MLBC to 
another facility after onset of labour. For women in both 
arms who had a caesarean birth in a non-MLBC institu-
tion (MLBCs do not offer caesarean sections, because 
this procedure is not within the scope of practice of a 
midwife), costs per caesarean birth were sought for each 
country from the literature. Costs were separated into 
costs paid by the health service and out of pocket costs 
incurred by women (online supplemental appendix 5).

Disability-adjusted life-years (DALYs) were allocated 
based on morbidity rates for the women and mortality 
rates for women and newborns. Categories were no 
maternal morbidity, maternal morbidity, maternal 
mortality and stillbirth or neonatal death (online supple-
mental appendix 6). Disability weights for maternal 
morbidity were obtained from the average of the following 
conditions, identified from the Global Burden of Disease 
Study19 and were calculated based on the average weight 
for maternal haemorrhage, pregnancy-related sepsis, 
hypertensive disorders, obstructed labour, rectal fistula 
and vesicovaginal fistula.

Patient and public involvement in research
The cost data collection tool was codesigned by the 
research team and the national researchers. The national 
researchers engaged with each of the MLBC sites to 

identify typical annual expenditures. After initial data 
collection, a series of meetings were held between the 
analysis team and the national research teams to validate 
the data provided.

Time horizon and discount rate
We adopted a health funder perspective. The time 
horizon for the cost and cost-effectiveness analysis was 
1 year, and as such no discounting was required. The 
short 1-year time horizon is considered conservative and 
underestimates the value of health outcomes produced 
over a lifetime; however, due to the absence of primary 
data collection for health outcomes this was considered 
necessary to avoid introducing additional uncertainty.

Currency, price date and conversion
All costs are presented in 2022 US dollars. Costs were 
inflated to 2022 dollars based on published inflation rates 
and converted from original currency to US dollars based 
on the average exchange rates for the 2022 calendar 
year.20

Reporting followed the Consolidated Health Economic 
Evaluation Reporting Standards 2022 (online supple-
mental appendix 7).21 A detailed reflexivity statement 
exploring the authorship of this piece is presented in 
online supplemental appendix 8.

Data analysis
Data for each facility were presented separately based on 
primary data collected. Where ranges were reported, a 
midpoint was selected. Staff salary costs were calculated 
by multiplying reported full-time salary by the number 
of full-time equivalent staff. Based on the discussions 
between the research team and national researchers, 
the approximate average midwife salary of US$200 per 
month, identified by the country liaison researchers, was 
applied to Uganda due to the variability of costs reported 
by sites. Similarly, for site 3 in Pakistan, an average 
midwife salary from the other three sites was applied.

Costs of MLBCs were presented as total annual costs for 
the facility, and these were also divided by the number of 
births to present a cost per birth for each facility. For the 
cost analysis, the total health service and total user costs 
were identified and summed to present a total cost for 
each model of care. Total DALYs lost were also summed 
for each model of care. An incremental cost-effectiveness 
ratio (ICER) was identified by dividing the difference in 
the total costs of MLBCs and standard care by the differ-
ence in DALYs lost from MLBCs and standard care. All 
results were presented separately for each site and were 
designed to describe the costs and cost-effectiveness 
compared with standard care of MLBCs based on that 
site’s operation. All analyses were conducted using Micro-
soft Excel.

Uncertainty analysis
We conducted one-way sensitivity analysis based on 
cost data reported as zero in the study countries. This 
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included facility, midwife salary, medical officer salary, 
recruitment and training, and transport costs.

RESULTS
Bangladesh
The annual number of births for the four selected MLBC 
sites in Bangladesh ranged from 101 to 2189 per year. 
Total annual costs ranged from US$5068 (site 2; 101 
births per year) to US$117 662 (site 4; 337 births per 
year) (online supplemental appendix 9). Total costs per 
birth were highest at site 4—US$349 per birth; and lowest 
at site 3—US$21 per birth. Costs were mostly driven by 
staff salaries and facility operation costs. Facility opera-
tion costs per woman were generally higher in smaller 

facilities as were the midwife salary costs per woman. Site 
2, which had 101 births per year, only reported midwife 
salary costs, with no costs for other staff.

In the modelled cost-effectiveness analysis of 
MLBCs compared with standard care in Bangladesh, 
total costs of care (including costs associated with 
transfers and caesarean births in other facilities) 
for MLBCs ranged from US$23 439 to US$469 100 
(table  1). Costs for standard care were US$314 754 
for 1000 women. Sites 1, 2 and 3 had better health 
outcomes in the total number of DALYs lost than stan-
dard care. Sites 1, 2 and 3 produced better outcomes 
at a lower cost than standard care. Site 4 produced 
comparable health outcomes to standard care, at 

Table 1  Modelled cost-effectiveness of midwife-led birth centre sites compared with current standard care, Bangladesh, 
hypothetical cohort of 1000 women

Standard care Site 1 Site 2 Site 3 Site 4

Population size 1000 1000 1000 1000 1000

Number transferred to other facility – 600 297 8 208

Health outcomes

Vaginal birth in MLBC – 400 703 992 792

 � Vaginal birth in other facility 771 562 119 6 160

 � Caesarean birth 229 38 178 2 47

No maternal morbidity 967 990 960 986 872

 � Maternal morbidity 31 10 40 14 128

 � Maternal death 1 0 0 0 0

 � Stillbirth/neonatal death 37 0 0 0 12

DALYS

No maternal morbidity 0 0 0 0 0

 � Maternal morbidity 9 3 11 4 36

 � Maternal death 1 0 0 0 0

 � Stillbirth/neonatal death 37 0 0 0 12

 � Total DALYs lost 47 3 11 4 47

Provider costs

MLBC facility costs – US$26 026 US$50 181 US$20 988 US$352 105

Transfer costs – US$6843 US$3386 US$86 US$51 636

Other facility costs—vaginal birth US$62 451 US$45 514 US$9624 US$476 US$12 979

Other facility costs—caesarean birth US$24 045 US$4029 US$18 713 US$176 US$4985

Total provider costs US$86 496 US$82 413 US$81 903 US$21 726 US$421 705

User costs

MLBC vaginal birth – US$0 US$0 US$0 US$0

Other facility vaginal birth US$140 322 US$102 266 US$21 624 US$1069 US$29 163

Other facility caesarean birth US$87 936 US$14 736 US$68 436 US$644 US$18 231

Total user costs US$228 258 US$117 001 US$90 059 US$1713 US$47 395

Total costs (provider and user) US$314 754 US$199 414 US$171 963 US$23 439 US$469 100

ICER Dominant (better 
outcomes, less 
costly)

Dominant (better 
outcomes, less 
costly)

Dominant (better 
outcomes, less 
costly)

Same 
outcomes, 
more costly

Costs are presented in 2022 US dollars.
DALY, disability-adjusted life-year; ICER, incremental cost-effectiveness ratio; MLBC, midwife-led birth centre.
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higher cost. These additional costs are largely due to 
the site being extremely remote and it being neces-
sary to pay higher salaries to recruit and retain staff.

Pakistan
The annual number of births for MLBC sites in Paki-
stan ranged from 95 to 5183 per year. Total annual costs 
ranged from US$4907 (site 3; 95 births per year) to 
US$288 649 (site 1; 544 births per year) (online supple-
mental appendix 10). Total costs per birth were highest at 
site 1—US$531 per birth; and lowest at site 4—US$34 per 
birth. Costs were mostly driven facility operation, equip-
ment purchase and other staff costs. Midwife staffing 
costs ranged from US$6 per woman at site 2 to US$42 per 

woman at site 1, however, this was less than the amount 
spent on other staff at sites 1, 2 and 4.

In the modelled cost-effectiveness analysis of 
MLBCs compared with standard care, total costs of 
care for MLBCs in Pakistan ranged from US$36 519 
to US$693 521 (table 2). Costs for standard care were 
US$176 057 for 1000 women. Sites 2 and 4 produced 
better outcomes at lower cost than standard care. Site 
3 produced poorer outcomes and was more costly 
than standard care. Based on costs and outcomes of 
site 1, MLBCs would cost an additional US$7392 per 
DALY averted.

Table 2  Modelled cost-effectiveness of midwife-led birth centre sites compared with current standard care, Pakistan, 
hypothetical cohort of 1000 women

Standard care Site 1 Site 2 Site 3 Site 4

Population size 1000 1000 1000 1000 1000

Number transferred to other facility – 368 39 368 5

Health outcomes

Vaginal birth in MLBC – 632 961 632 995

 � Vaginal birth in other facility 769 184 9 284 1

 � Caesarean birth 231 184 30 84 4

No maternal morbidity 989 985 993 558 992

 � Maternal morbidity 10 15 7 442 8

 � Maternal death 2 0 0 0 0

 � Stillbirth/neonatal death 70 0 35 32 0

DALYs

No maternal morbidity 0 0 0 0 0

 � Maternal morbidity 3 4 2 123 2

 � Maternal death 1 0 0 0 0

 � Stillbirth/neonatal death 70 0 35 32 0

 � Total DALYs lost 74 4 37 155 2

Provider costs

MLBC facility costs – US$531 506 US$49 452 US$51 648 US$33 813

Transfer costs – US$23 779 US$2496 US$23 829 US$352

Other facility costs—vaginal birth US$30 760 US$14 890 US$735 US$23 021 US$110

Other facility costs—caesarean birth US$37 422 US$19 301 US$3100 US$8842 US$429

Total provider costs US$68 182 US$589 476 US$55 782 US$107 340 US$34 704

User costs

MLBC vaginal birth – – – – –

Other facility vaginal birth US$60 751 US$33 456 US$1650 US$51 726 US$248

Other facility caesarean birth US$47.124 US$70 588 US$11 336 US$32 337 US$1567

Total user costs US$107 875 US$104 044 US$12 986 US$84 063 US$1815

Total costs (provider and user) US$176 057 US$693 521 US$68 768 US$191 404 US$36 519

ICER – US$7392/DALY 
averted

Dominant (better 
outcomes, less 
costly)

Dominated (poorer 
outcomes, more 
costly)

Dominant (better 
outcomes, less 
costly)

Costs are presented in 2022 US dollars.
DALY, disability-adjusted life-year; ICER, incremental cost-effectiveness ratio; MLBC, midwife-led birth centre.
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Uganda
The annual number of births for MLBC sites in Uganda 
ranged from 12 to 1242 per year. Total annual costs 
ranged from US$7922 (site 4; 64 births per year) to 
US$348 000 (site 3; 1242 births per year) (online supple-
mental appendix 11). Total costs per birth were highest 
at site 2—US$2374 per birth, although this site cannot 
be considered typical. Site 2 is in a remote area and is 
supported by wealthy donors prepared to pay for equip-
ment and four full-time midwives, even though there 
were only 12 births in the past twelve months. Total costs 
per birth were lowest at site 4—US$124 per birth. Costs 
were mostly driven by facility operations costs, midwife 
salaries and other staff salaries. Midwife staffing costs 

ranged from US$10 per woman at site 3 with 1242 births 
per annum to US$800 per woman at site 2 with just 12 
births. Other staff salary costs ranged from US$232 per 
woman (site 3) to US$23 per woman (site 1). Sites 1 and 
3 did not report any equipment costs.

In the modelled cost-effectiveness analysis for Uganda, 
total costs of care ranged from US$147 273 (site 4) to 
US$2 458 750 (site 2) (table 3). Costs for standard care 
were US$277 012 for 1000 women. In terms of cost-
effectiveness, sites 1, 2 and 3 MLBCs would lead to better 
health outcomes than standard care. Site 1 delivered 
better outcomes at a lower cost than standard care, site 
3 had a small ICER of US$571 per DALY saved, and site 
2 had a larger ICER of US$55 942 per DALY saved. Site 

Table 3  Modelled cost-effectiveness of midwife-led birth centre sites compared with current standard care, Uganda, 
hypothetical cohort of 1000 women

Standard care Site 1 Site 2 Site 3 Site 4

Population size 1000 1000 1000 1000 1000

Number transferred to other facility – 124 250 19 63

Health outcomes

Vaginal birth in MLBC – 876 750 981 938

 � Vaginal birth in other facility 938 106 250 10 31

 � Caesarean birth 62 18 0 10 31

No maternal morbidity 988 1000 1000 976 984

 � Maternal morbidity 8 0 0 24 16

 � Maternal death 3 0 0 0 0

 � Stillbirth/neonatal death 34 27 0 13 47

DALYs

No maternal morbidity 0 0 0 0 0

 � Maternal morbidity 2 0 0 7 4

 � Maternal death 3 0 0 0 0

 � Stillbirth/neonatal Death 34 27 0 13 47

 � Total DALYs lost 39 27 0 20 51

Provider costs

MLBC facility costs 0 US$172 673 US$2 384 900 US$280 193 US$123 773

Transfer costs 0 US$0 US$8100 US$403 US$0

Other facility costs—vaginal Birth US$75 978 US$8602 US$20 250 US$783 US$2531

Other facility costs—caesarean birth US$6510 US$1858 - US$1014 US$3281

Total provider costs US$82 488 US$183 133 US$2 413 250 US$282 393 US$129 586

User costs

MLBC vaginal birth – – – – –

Otherfacility vaginal birth US$170 716 US$19 327 US$45 500 US$1758 US$5688

Other facility caesarean birth US$23 808 US$6796 - US$3710 US$12 000

Total user costs US$194 524 US$26 124 US$45 500 US$5469 US$17 688

Total costs (provider and user) US$277 012 US$209 257 US$2 458 750 US$287 862 US$147 273

ICER – Dominant (better 
outcomes, less 
costly)

US$55 942/
DALY averted

US$571/DALY 
averted

Poorer health 
outcomes, less 
costly

Costs are presented in 2022 US dollars.
DALY, disability-adjusted life-year; ICER, incremental cost-effectiveness ratio; MLBC, midwife-led birth centre.
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4 demonstrated lower costs, but poorer health outcomes 
compared with standard care.

Cross-country comparison
There was no discernible pattern between facility size 
and cost per birth, with both larger and smaller facili-
ties reporting low costs per birth (online supplemental 
appendix 12). Midwife salary costs and facility costs were 
generally the largest contributor to overall costs across 
each of the sites and countries (figure 1). Sites 3 and 4 in 
Bangladesh and site 3 in Uganda were notable exceptions 

to this, with most costs being attributable to other staff 
salaries. From the modelled cost-effectiveness analysis, all 
public and public–private partnership MLBCs produced 
better health outcomes and were less costly than standard 
care (figure 2). In total, 9 of the 12 (75%) of the sites 
produced better health outcomes than standard care, 
as measured by DALYs; and half (6 of the 12 MLBCs) 
produced better health outcomes and were cost saving.

Results of the sensitivity analysis are presented in online 
supplemental appendix 13. Replacing data reported as 

Figure 1  Proportion of total costs attributable to facility costs, midwife salaries, other staff salaries, recruitment and training 
for midwife-led birth centres in Bangladesh, Pakistan and Uganda in 2022 US dollars. BGD, Bangladesh; PAK, Pakistan; UGA, 
Uganda.

Figure 2  Incremental cost-effectiveness of midwife-led birth centres compared with standard care, Bangladesh, Pakistan, 
Uganda in 2022 US dollars. BGD, Bangladesh; PAK, Pakistan; UGA, Uganda.

https://dx.doi.org/10.1136/bmjgh-2023-013643
https://dx.doi.org/10.1136/bmjgh-2023-013643
https://dx.doi.org/10.1136/bmjgh-2023-013643
https://dx.doi.org/10.1136/bmjgh-2023-013643
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having zero costs with country averages did not substan-
tially change the ICERs produced.

DISCUSSION
Using a case study approach, this economic evaluation 
identified the range of reported costs of operating MLBCs 
in 12 sites in Bangladesh, Pakistan and Uganda, and esti-
mated their cost-effectiveness relative to standard care. 
Costs of operating MLBCs within the countries varied 
greatly. Midwife salaries and annual facility operation 
costs were consistent cost drivers in all countries. In the 
modelled cost-effectiveness analysis, 6 of the 12 MLBCs 
were ‘dominant’, producing both better health outcomes 
and lower costs compared with standard care. Two of the 
remaining sites had an ICER of less than US$8000 per 
DALY averted, meaning it would cost less than US$8000 
to prevent one additional DALY using MLBCs.

Our study is the first to quantify the costs of MLBCs 
outside of high-income country settings, making identifi-
cation of comparable studies difficult due to differences 
in health systems characteristics. Nonetheless, our find-
ings are consistent with a retrospective cohort study of 
more than 364 000 births in Australia between 2001 and 
2012, which also found MLBCs resulted in lower costs 
than other models of care.22 The Birthplace in England 
study also found similar results.23 Other studies have also 
found that expanding access to midwife-led care can 
substantially reduce maternal and neonatal mortality 
and morbidity rates and improve maternal and newborn 
health and well-being.24 25 Our findings show MLBCs can 
be cost-saving or cost-effective relative to other models 
of care, and thus appear to be broadly consistent with 
results from other settings. We did note that costs of oper-
ation and cost-effectiveness varied widely between and 
within countries, and cost-effectiveness does appear to 
be dependent on the unique local site characteristics as 
opposed to general characteristics such as size or rurality. 
Our methodology also highlighted the importance of 
close collaboration with local health service team to iden-
tify the context of expenditure. We identified MLBCs 
that demonstrated better health outcomes and cost 
savings in all three countries, private, public and public–
private partnerships, rural and urban settings, and in 
freestanding as well as in those onsite with or alongside 
referral facilities.

MLBCs can help meet the growing demand for 
facility-based birth for low-risk women and might be 
particularly beneficial in LMICs where universal access 
to higher level facility-based care is limited.26 Shifting 
the main strategy for reducing maternal and neonatal 
mortality in many LMICs from increasing the rate of 
deliveries within medical facilities4 to focusing on the 
quality of healthcare may better translate to better 
maternal and neonatal health outcomes.5 24 Clinical 
findings showing that care provided in MLBCs is as 
safe and effective as that in the obstetric units and 
results in less intervention justify the expansion of 

this model of care so that scarce resources can be 
used more effectively.27 This study provides evidence 
for MLBCs in LMICs as an effective, evidence-based 
strategy to improve the quality, costs and experiences 
of maternity care. Further, there did not seem to be 
a clear scale efficiency effect, indicating that MLBCs 
could be cost-effective at small or larger scales in LMIC 
settings, once contextual factors are considered.

Strengths and limitations
A key strength of this study was that data were collected 
from a range of sites and countries in a real-world 
setting to identify variation in costs and outcomes. 
We codesigned our data collection tool with country 
researchers to comprehensively capture the range of 
operation costs. Nonetheless, our study was limited 
by the inability of some sites to identify some areas 
of expenditure—particularly equipment costs and 
midwife salaries. Furthermore, as all facilities were 
already established, we were unable to identify set-up 
costs. A key recommendation from this study is invest-
ment in prospective implementation analysis of the 
costs and outcomes produced when new MLBCs are 
established in LMICs, as well as investment in stand-
ardised data capture tools for identifying costs and 
outcomes. As such, the results of this study must be 
interpreted with caution as they are reliant on the 
accuracy of the reported data in a small number of 
sites.

Our analysis was also unable to capture some 
additional benefits of MLBCs beyond mortality and 
morbidity, particularly around women’s experiences 
and satisfaction with care—which are key to capturing 
the full value associated with midwife-led care.28 
A key component for all MLBCs and midwife-led 
care more broadly, is the woman-centred philos-
ophy, continuity of care during pregnancy and after 
birth, and involvement of women in all decisions 
regarding perinatal care.14 22 29–31 MLBCs seek to 
promote normal, physiological childbirth by recog-
nising, respecting and safeguarding normal birth 
processes through individualised care,32 as opposed 
to the typical hospital approach to labour which is 
much more time-oriented and standardised, and not 
infrequently, there is a pressure on midwives to accel-
erate the process by carrying out unnecessary medical 
intervention.33 Consequently, women who give birth 
in an MLBC report feeling supported in their ability 
to participate in the decision-making process, greater 
autonomy, and, thus, greater acceptance of and satis-
faction with perinatal care in this setting among preg-
nant women.22 30–32 34 35 These additional benefits were 
unable to be captured in our study but are important 
to recognise when considering the value of MLBCs.
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CONCLUSION
MLBCs offer a potentially cost-effective model of care 
for providing safe and high-quality care to women giving 
birth in LMICs. However, the cost of operating an MLBC 
varies greatly, and this does affect cost-effectiveness. 
Further research, including prospective evaluation of 
implementation of new MLBCs, is recommended to 
confirm the results produced in our study.

Author affiliations
1Faculty of Health, University of Technology Sydney, Sydney, New South Wales, 
Australia
2Novametrics Ltd, Duffield, UK
3Burnet Institute, Melbourne, Victoria, Australia
4Monash University School of Public Health and Preventive Medicine, Melbourne, 
Victoria, Australia
5Centre for Injury Prevention and Research, Dhaka, Bangladesh
6University of Cape Town, Cape Town, South Africa
7Makerere University, Kampala, Uganda
8Busitema University, Tororo, Uganda
9Research and Development Solutions, Islamabad, Pakistan
10University of Rwanda, Kigali, Rwanda
11International Confederation Of Midwives, The Hague, The Netherlands

Twitter Vanessa Scarf @VScarf, Alayna Carrandi @LaneCarrandi and Sally Pairman 
@ICM_CE

Contributors  EJC led the overall study design, with input from VS, AN, CH and MB. 
Researchers from Bangladesh (ASA, AH and AKMFR) Uganda (SNM and RCN) and 
Pakistan (SIR and AMT) led the development of the data collection tools specifically 
designed for this study. These in-country researchers undertook all the data 
collection and assisted with data verification and analysis. EJC and VS undertook 
the analysis. All authors (EJC, VS, AN, CH, AC, ASA, SC, AH, SNM, RCN, AKMFR, SIR, 
AMT, OB, ST, MF, SM, SP and MB) contributed to the interpretation of data for the 
work. EJC led the drafting of the manuscript, with input from all authors. All authors 
(EJC, VS, AN, CH, AC, ASA, SC, AH, SNM, RCN, AKMFR, SIR, AMT, OB, ST, MF, SM, SP 
and MB) have read and approved the final manuscript version. All authors (EJC, VS, 
AN, CH, AC, ASA, SC, AH, SNM, RCN, AKMFR, SIR, AMT, OB, ST, MF, SM, SP and MB) 
agree to be accountable for all aspects of the work. EC acts as guarantor.

Funding  The study was funded by a grant from the Bill & Melinda Gates 
Foundation (award number INV—033046).

Disclaimer  The funding body was not involved in the study design or writing of 
this manuscript.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and ethical approval was 
obtained from the following ethics committees: Alfred Hospital Ethics Committee 
(Australia; Reference 381/22); the Centre for Injury Prevention and Research, 
Bangladesh (CIPRB) Institutional Review Board (Bangladesh; Reference CIPRB/
ERC/2022/11); Research and Development Solutions (RADS) Institutional Review 
Board (Pakistan; Reference IRB00010843) and Mulago Hospital Research Ethics 
Committee (Uganda; Reference MHREC-2022-77). Participants gave informed 
consent to participate in the study before taking part.

Provenance and peer review  Not commissioned; internally peer reviewed.

Data availability statement  No data are available. Ethics approval prohibits data 
sharing.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 

terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Emily J Callander http://orcid.org/0000-0001-7233-6804
Caroline Homer http://orcid.org/0000-0002-7454-3011
Alayna Carrandi http://orcid.org/0000-0002-5711-0417

REFERENCES
	 1	 United Nations. Sustainable development goals. Available: https://

www.un.org/sustainabledevelopment/sustainable-development-​
goals/ [Accessed 17 Feb 2023].

	 2	 World Health Organization. Trends in maternal mortality 2000 to 
2020. Geneva: World Bank, 2023.

	 3	 World Health Organization. Newborn mortality. 2022. Available: 
https://www.who.int/news-room/fact-sheets/detail/levels-and-​
trends-in-child-mortality-report-2021 [Accessed 23 Feb 2023].

	 4	 Gage AD, Carnes F, Blossom J, et al. In low- and middle-income 
countries, is delivery in high-quality obstetric facilities geographically 
feasible? Health Aff (Millwood) 2019;38:1576–84. 

	 5	 UNICEF. Delivery care. 2022. Available: https://data.unicef.org/topic/​
maternal-health/delivery-care/ [Accessed 23 Feb 2023].

	 6	 Puchalski Ritchie LM, Khan S, Moore JE, et al. Low- and middle-
income countries face many common barriers to implementation 
of maternal health evidence products. J Clin Epidemiol 
2016;76:229–37. 

	 7	 Johanson R, Newburn M, Macfarlane A. Has the medicalisation of 
childbirth gone too far? BMJ 2002;324:892–5. 

	 8	 Goldenberg RL, McClure EM. Maternal, fetal and neonatal mortality: 
lessons learned from historical changes in high income countries 
and their potential application to low-income countries. Matern 
Health Neonatol Perinatol 2015;1:3. 

	 9	 Keag OE, Norman JE, Stock SJ. Long-term risks and benefits 
associated with cesarean delivery for mother, baby, and subsequent 
pregnancies: systematic review and meta-analysis. PLOS Med 
2018;15:e1002494. 

	10	 Humphrey T, Tucker JS. Rising rates of obstetric interventions: 
exploring the determinants of induction of labour. J Public Health 
(Oxf) 2009;31:88–94. 

	11	 Cheyne H, Abhyankar P, Williams B. Elective induction of labour: 
the problem of interpretation and communication of risks. Midwifery 
2012;28:352–5. 

	12	 Artuso H, Davis DL. Trends and characteristics of women 
undergoing induction of labour in a tertiary hospital setting: a cross-
sectional study. Women Birth 2022;35:e181–7. 

	13	 Callander E, Shand A, Ellwood D, et al. Financing maternity and 
early childhood healthcare in the Australian healthcare system: costs 
to funders in private and public hospitals over the first 1000 days. Int 
J Health Policy Manag 2021;10:554–63. 

	14	 Bączek G, Tataj-Puzyna U, Sys D, et al. Freestanding midwife-led 
units: a narrative review. Iran J Nurs Midwifery Res 2020;25:181–8. 

	15	 Nove A, Bazirete O, Hughes K, et al. Which low- and middle-income 
countries have midwife-led birthing centres and what are the main 
characteristics of these centres? A scoping review and scoping 
survey. Midwifery 2023;123:103717. 

	16	 UNICEF. UNICEF data warehouse. 2022. Available: https://data.​
unicef.org/resources/data_explorer/unicef_f/

	17	 De Silva M, Panisi L, Lindquist A, et al. Severe maternal morbidity in 
the Asia Pacific: a systematic review and meta-analysis. Lancet Reg 
Health West Pac 2021;14:100217. 

	18	 Nakimuli A, Nakubulwa S, Kakaire O, et al. Maternal near misses 
from two referral hospitals in Uganda: a prospective cohort study 
on incidence, determinants and prognostic factors. BMC Pregnancy 
Childbirth 2016;16:24. 

	19	 Center for the Evaluation of Value and Risk in Health. DALY 
calculator. Available: https://cevr.shinyapps.io/DALYcalculation/ 
[Accessed 17 Feb 2023].

	20	 OECD. Exchange rates (indicator). 2023. Available: https://data.​
oecd.org/conversion/exchange-rates.htm [Accessed 17 Feb 2023].

	21	 Husereau D, Drummond M, Augustovski F, et al. Consolidated health 
economic evaluation reporting standards 2022 (CHEERS 2022) 

https://twitter.com/VScarf
https://twitter.com/LaneCarrandi
https://twitter.com/ICM_CE
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-7233-6804
http://orcid.org/0000-0002-7454-3011
http://orcid.org/0000-0002-5711-0417
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.who.int/news-room/fact-sheets/detail/levels-and-trends-in-child-mortality-report-2021
https://www.who.int/news-room/fact-sheets/detail/levels-and-trends-in-child-mortality-report-2021
http://dx.doi.org/10.1377/hlthaff.2018.05397
https://data.unicef.org/topic/maternal-health/delivery-care/
https://data.unicef.org/topic/maternal-health/delivery-care/
http://dx.doi.org/10.1016/j.jclinepi.2016.02.017
http://dx.doi.org/10.1136/bmj.324.7342.892
http://dx.doi.org/10.1186/s40748-014-0004-z
http://dx.doi.org/10.1186/s40748-014-0004-z
http://dx.doi.org/10.1371/journal.pmed.1002494
http://dx.doi.org/10.1093/pubmed/fdn112
http://dx.doi.org/10.1093/pubmed/fdn112
http://dx.doi.org/10.1016/j.midw.2012.06.009
http://dx.doi.org/10.1016/j.wombi.2021.05.004
http://dx.doi.org/10.34172/ijhpm.2020.68
http://dx.doi.org/10.34172/ijhpm.2020.68
http://dx.doi.org/10.4103/ijnmr.IJNMR_209_19
http://dx.doi.org/10.1016/j.midw.2023.103717
https://data.unicef.org/resources/data_explorer/unicef_f/
https://data.unicef.org/resources/data_explorer/unicef_f/
http://dx.doi.org/10.1016/j.lanwpc.2021.100217
http://dx.doi.org/10.1016/j.lanwpc.2021.100217
http://dx.doi.org/10.1186/s12884-016-0811-5
http://dx.doi.org/10.1186/s12884-016-0811-5
https://cevr.shinyapps.io/DALYcalculation/
https://data.oecd.org/conversion/exchange-rates.htm
https://data.oecd.org/conversion/exchange-rates.htm


10 Callander EJ, et al. BMJ Glob Health 2024;9:e013643. doi:10.1136/bmjgh-2023-013643

BMJ Global Health

explanation and elaboration: a report of the ISPOR CHEERS II good 
practices task force. Value Health 2022;25:10–31. 

	22	 Yu S, Fiebig DG, Scarf V, et al. Birth models of care and intervention 
rates: the impact of birth centres. Health Policy 2020;124:1395–402. 

	23	 Schroeder E, Petrou S, Patel N, et al. Cost effectiveness of 
alternative planned places to give birth in women of low risk of 
complications: evidence from the birthplace in England national 
prospective cohort study. BMJ 2012;344:e2292. 

	24	 Renfrew MJ, Malata AM. Scaling up care by midwives must now be 
a global priority. Lancet Glob Health 2021;9:e2–3. 

	25	 Nove A, Friberg IK, de Bernis L, et al. Potential impact of midwives 
in preventing and reducing maternal and neonatal mortality and 
stillbirths: a lives saved tool modelling study. Lancet Glob Health 
2021;9:e24–32. 

	26	 Long Q, Allanson ER, Pontre J, et al. Onsite midwife-led birth units 
(OMBUs) for care around the time of childbirth: a systematic review. 
BMJ Glob Health 2016;1:e000096. 

	27	 Kenny C, Devane D, Normand C, et al. A cost-comparison of 
midwife-led compared with consultant-led maternity care in Ireland 
(the Midu study). Midwifery 2015;31:1032–8. 

	28	 Callander EJ, Teede H, Enticott J. Value in maternal care: using the 
learning health system to facilitate action. Birth 2022;49:589–94. 

	29	 Edmonds JK, Ivanof J, Kafulafula U. Midwife led units: transforming 
maternity care globally. Ann Glob Health 2020;86:44. 

	30	 Christensen LF, Overgaard C. Are freestanding midwifery units a safe 
alternative to obstetric units for low-risk, primiparous childbirth? An 
analysis of effect differences by parity in a matched cohort study. 
BMC Pregnancy Childbirth 2017;17:14. 

	31	 Macfarlane AJ, Rocca-Ihenacho L, Turner LR. Survey of women’s 
experiences of care in a new freestanding midwifery unit in an inner 
city area of London, England: 2. Specific aspects of care. Midwifery 
2014;30:1009–20. 

	32	 Deery R, Jones P, Phillips M. Women in the driving seat: birth centre 
insights. Pract Midwife 2007;10:23–7.

	33	 Everly MC. Facilitators and barriers of independent decisions 
by midwives during labor and birth. J Midwifery Womens Health 
2012;57:49–54. 

	34	 Overgaard C, Fenger-Grøn M, Sandall J. The impact of birthplace on 
women’s birth experiences and perceptions of care. Soc Sci Med 
2012;74:973–81. 

	35	 Coyle KL, Hauck Y, Percival P, et al. Normality and collaboration: 
mothers' perceptions of birth centre versus hospital care. Midwifery 
2001;17:182–93. 

http://dx.doi.org/10.1016/j.jval.2021.10.008
http://dx.doi.org/10.1016/j.healthpol.2020.10.001
http://dx.doi.org/10.1136/bmj.e2292
http://dx.doi.org/10.1016/S2214-109X(20)30478-2
http://dx.doi.org/10.1016/S2214-109X(20)30397-1
http://dx.doi.org/10.1136/bmjgh-2016-000096
http://dx.doi.org/10.1016/j.midw.2015.06.012
http://dx.doi.org/10.1111/birt.12684
http://dx.doi.org/10.5334/aogh.2794
http://dx.doi.org/10.1186/s12884-016-1208-1
http://dx.doi.org/10.1016/j.midw.2014.05.008
https://pubmed.ncbi.nlm.nih.gov/17536654
http://dx.doi.org/10.1111/j.1542-2011.2011.00088.x
http://dx.doi.org/10.1016/j.socscimed.2011.12.023
http://dx.doi.org/10.1054/midw.2001.0256

	Midwife-­led birthing centres in Bangladesh, Pakistan and Uganda: an economic evaluation of case study sites
	Abstract
	Introduction﻿﻿
	Methods
	Study setting and location
	Study population
	Comparator
	Study design
	Patient and public involvement in research
	Time horizon and discount rate
	Currency, price date and conversion
	Data analysis
	Uncertainty analysis

	Results
	Bangladesh
	Pakistan
	Uganda
	Cross-country comparison

	Discussion
	Strengths and limitations

	Conclusion
	References


