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Increasing the number of midwives 
is necessary but not sufficient: using global 
data to support the case for investment 
in both midwife availability and the enabling 
work environment in low- and middle-income 
countries
Andrea Nove1*  , Martin Boyce1, Sarah Neal2, Caroline S. E. Homer3, Tina Lavender4, Zoë Matthews2 and 
Soo Downe5 

Abstract 

Background Most countries are off-track to achieve global maternal and newborn health goals. Global stakehold-
ers agree that investment in midwifery is an important element of the solution. During a global shortage of health 
workers, strategic decisions must be made about how to configure services to achieve the best possible outcomes 
with the available resources. This paper aims to assess the relationship between the strength of low- and middle-
income countries’ (LMICs’) midwifery profession and key maternal and newborn health outcomes, and thus to prompt 
policy dialogue about service configuration.

Methods Using the most recent available data from publicly available global databases for the period 2000–2020, we 
conducted an ecological study to examine the association between the number of midwives per 10,000 population 
and: (i) maternal mortality, (ii) neonatal mortality, and (iii) caesarean birth rate in LMICs. We developed a composite 
measure of the strength of the midwifery profession, and examined its relationship with maternal mortality.

Results In LMICs (especially low-income countries), higher availability of midwives is associated with lower maternal 
and neonatal mortality. In upper-middle-income countries, higher availability of midwives is associated with cae-
sarean birth rates close to 10–15%. However, some countries achieved good outcomes without increasing midwife 
availability, and some have increased midwife availability and not achieved good outcomes. Similarly, while stronger 
midwifery service structures are associated with greater reductions in maternal mortality, this is not true in every 
country.

Conclusions A complex web of health system factors and social determinants contribute to maternal and newborn 
health outcomes, but there is enough evidence from this and other studies to indicate that midwives can be a highly 
cost-effective element of national strategies to improve these outcomes.
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Background
At current rates of progress, global targets for maternal 
and neonatal mortality reduction and increased coverage 
of essential maternal and newborn health services will 
not be met [1]. There is unprecedented alignment among 
key global stakeholders—such as the World Health 
Organization (WHO), the United Nations Population 
Fund (UNFPA), and bilateral partners—that invest-
ment in midwives and the midwifery model of care is a 
vital element of strategies to address shortcomings in the 
availability and quality of maternal and newborn health 
care [2–5].

The midwifery model promotes and advocates for 
a collaborative, human rights-based, respectful and 
woman-centred approach to care that respects women’s 
capacity to assume responsibility for their own health 
and avoids unnecessary clinical interventions during 
pregnancy, childbirth and the postpartum period, while 
ensuring skilled clinical care, including recognition and 
referral when problems arise [6]. Although this model 
can in theory be provided by any appropriately qualified 
health professional, midwives are unique in having exper-
tise across the whole continuum of sexual, reproductive, 
maternal and newborn health (SRMNAH) care, and in 
subscribing to a woman-centred philosophy [7].

It is often assumed that midwives can only provide 
care for women at low risk of complications, but the 
2014 Lancet Series on Midwifery provided evidence that 
all women can benefit, including those who additionally 
need medical intervention at specific points in time [8]. 
This has been expressed as “every woman needs a mid-
wife, and some women need a doctor too” [9].

WHO recommends midwife-led care in settings with 
well-functioning midwifery programmes [10]. Midwife-
led care can achieve comparable or better outcomes than 
other models of care, [11] often at a lower cost [12, 13]. 
Much of the evidence of the safety and benefits of care by 
midwives comes from high-income settings, but recently 
studies have emerged from low- and middle-income 
countries (LMICs). For example, a recent modelling study 
considered 88 LMICs and concluded that midwives who 
are educated and regulated according to global stand-
ards and who have an enabling work environment have 
the potential to avert two-thirds of the world’s maternal 
and neonatal deaths and stillbirths [14]. Another study 
found that the introduction of midwives to a hospital in 
Bangladesh led to improved quality of care for women 
and newborns [15]. A four-country study highlighted 

some universal enablers for the successful operation of 
midwife-led birthing centres [16].

Despite this body of evidence, maternity care provi-
sion in many countries continues to rely heavily on a 
risk-based bio-medical approach, which treats all preg-
nancies and births as potentially pathological. This is 
particularly acute in middle-income countries and in 
private sector settings, where rates of caesarean birth, 
for example, can reach over 50% [17]. There is some evi-
dence that this trend is increasing in low-income coun-
tries too [18–20]. This approach can achieve low levels of 
maternal and neonatal mortality, but it raises questions 
about the longer-term impact of overmedicalization on 
the health and well-being of women and newborns and 
about cost-effectiveness [21]. It could also impact popula-
tion safety if scarce human resources for health are not 
available for those in real need because they are conduct-
ing unnecessary interventions on those who are healthy. 
This is of particular concern in the context of a global 
shortage of doctors and other health workers, [22] such 
that the global need for health care—including SRMNAH 
care—cannot be met by the current workforce. Strategic 
decisions need to be made about how best to configure 
SRMNAH services with the available resources.

The impact of midwifery is constrained by midwife 
shortages and additionally by challenges such as inad-
equate education and training, restrictive scopes of prac-
tice, lack of an enabling work environment (i.e. one that 
supports the infrastructure, profession, and system-level 
integration needed for midwives to effectively practise 
to their full scope of work [23]), and gender-based dis-
crimination [24, 25]. Despite these potential constraints 
some countries, including LMICs, have chosen to invest 
in midwives and others are planning to do so [26].

This paper aims to assess the relationship between 
a country’s midwife density (number of midwives per 
10,000 population) and key maternal and newborn health 
indicators and the strength of its midwifery profession. 
As governments and health systems decide how best to 
deliver SRMNAH care with scarce resources, it is hoped 
that these results will prompt policy dialogue about how 
best to configure SRMNAH services.

Although the workforce challenges described above 
apply across the world, the impact is felt most in LMICs 
where maternal and newborn health outcomes are 
the poorest. For this reason, the analyses presented 
in this paper focus solely on LMICs, but the findings 
make it clear that LMICs should not be considered as 

Keywords Midwives, Midwifery, Maternal mortality, Neonatal mortality, Caesarean section, Model of care, Value 
based healthcare
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a homogenous group in relation to the configuration of 
SRMNAH care services.

Methods
This was an ecological study, during which we conducted 
descriptive analyses of national-level data from publicly 
available sources. Countries were eligible for inclusion if 
they were classed as LMICs by the World Bank in 2023 
[27]. The World Bank classifies countries into one of four 
income groups based on their per capita gross national 
income: low, lower-middle, upper-middle, and high. We 
counted the first three of these four groups within our 
definition of LMIC.

We examined the association between midwife density 
(number of midwives per 10,000 population) and: (i) the 
maternal mortality ratio (MMR) (ii) the neonatal mor-
tality rate (NMR), and (iii) the caesarean birth rate. Data 
sources and access dates for each of these indicators can 
be found in Additional file 1, Table A. Midwife density is 
reported by national ministries of health to WHO, using 
the National Health Workforce Accounts (NHWA) plat-
form, based on the number of ‘midwifery personnel’ in 
the country, i.e. including both professional and associate 
professional midwives.

Countries were excluded from an analysis if there were 
missing data for at least one of the indicators under con-
sideration. The countries included in each of the analyses 
in this paper are shown in Additional file 1, Table B.

For analyses with a single time point, the most recent 
available data were used for each country. For analyses 
involving change over time, the earliest and most recent 
data points were used within the specified timeframe for 
that analysis. All data points were from the period 2000 
to 2020.

To examine the association between the strength of the 
midwifery profession and MMR reduction, we created a 
composite measure of the strength of Midwifery Service 
Structures (MSS) in the form of an index score that takes 
into account 11 separate factors:

 1. Policy: is there a national policy that supports mid-
wife-led care during pregnancy, childbirth and/or 
the postnatal period?

 2. Licensing: is there a licensing system for midwives 
that requires continual professional development 
for relicensing?

 3. Scope of practice: are midwives authorised to pro-
vide all seven basic emergency obstetric and neo-
natal care (BEmONC) signal functions [28] and all 
five of a list of modern contraceptives (injections, 
pills, intrauterine devices, emergency contracep-
tion, and implants)?

 4. Legislation: is there legislation recognising mid-
wifery as distinct from nursing?

 5. Regulation: are there national regulation processes 
that are specific to midwives?

 6. Professional association: is there a Professional 
Association specifically for midwives?

 7. Postgraduate education: does the country offer 
postgraduate education in midwifery (MSc or 
PhD)?

 8. Educators: % of midwifery educators who are 
themselves midwives

 9. Leaders: number of midwives in leadership posi-
tions in the Ministry of health, regulatory authori-
ties and health facilities

 10. Availability of midwife-led care: number of mid-
wife-led birthing centres

 11. Midwife density: number of midwives per 10,000 
population

Data sources for each item can be found in Additional 
file  1, Table A. Most of the data were collected in 2020 
for inclusion in the State of the World’s Midwifery 2021 
report, [24] but the policy data (item 1) were from a 
2018–19 WHO survey; the midwife-led care data (item 
10) were from a 2021 ICM survey, and the density data 
(item 11) were from the most recent available year in or 
after 2010. We allocated each country an MSS score 
between zero and five for each of the 11 factors, accord-
ing to the scheme shown in Additional file  1, Table C. 
Each factor received equal weighting, so the maximum 
score for each country was 55. Countries were included 
in this analysis if data were available for at least ten of the 
eleven factors. A country with missing data for one fac-
tor received a score of zero for that factor, so countries 
with data for only ten factors may have been slightly 
underscored.

Results
Relationship between midwife density and mortality
Figures  1 and 2 plot midwife density against MMR and 
NMR respectively, with each point representing a coun-
try. Out of 133 LMICs, 112 reported midwife density in 
at least one year between 2005 and 2020. The chart shows 
the most recently reported density number, compared 
with the country’s MMR estimate for the same year. The 
three dotted lines represent the overall trend for low 
(purple), lower-middle (grey) and upper-middle-income 
(blue) countries respectively.

We excluded three countries (Marshall Islands, Palau 
and Tuvalu) due to having populations below 50,000, 
which makes it difficult to accurately measure mortal-
ity rates in a specific year. We also excluded Indonesia 
because in the years prior to 2020, Indonesia reported an 
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extremely large midwife density, [24] yet in 2021 (after 
the cut-off point for inclusion in the charts) it acknowl-
edged that the number of midwives had previously been 
significantly overestimated and revised its numbers 
downwards.

Figure  1 demonstrates that low- and lower-middle-
income countries with a higher density of midwives 
tended to have a lower MMR and that this relationship 
was particularly strong for low-income countries. This 
was not true for upper-middle income countries, but this 
was entirely due to Botswana (represented by the blue 
dot on the right-hand side of the chart), which reported a 
very high midwife density and yet had a high MMR esti-
mate, likely due at least in part to high rates of HIV in the 
country. If Botswana were to be excluded from the chart, 
the trend line for upper-middle-income countries would 
have the same orientation as for the other two country 

groupings. Figure 2 shows a similar, although a little less 
pronounced, pattern for the relationship between mid-
wife density and NMR.

Few countries report midwife density every year, but 
98 LMICs reported midwife density for at least two indi-
vidual years between 2000 and 2020, which allows a lim-
ited analysis of time trends in the relationship between 
midwife density and mortality. In Fig. 3, each arrow rep-
resents a country, with the direction of the arrow show-
ing the movement from earliest reported data to most 
recent within the 2000–2020 timeframe (for 7 countries, 
this date range was 5 years or less; 16 countries were 
between 6 and 10 years; 38 countries 11 to 15 years; and 
37 countries 15–20 years). The arrows are colour-coded: 
for countries where midwife density increased and MMR 
reduced, arrows are green; for countries where both 

Fig. 1 Relationship between maternal mortality ratio and midwife density for 108 low- and middle-income countries, by country income 
classification, most recent available year 2005–2020
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midwife density and MMR increased, arrows are red; 
other scenarios are yellow.

Figure  3 shows that most countries with high initial 
MMR estimates increased their midwife density there-
after, which was accompanied by a reduction in their 
MMR. Countries with a relatively low initial MMR dem-
onstrated more mixed experiences. Some increased their 
midwife density and saw a simultaneous reduction in the 
MMR, but some achieved an MMR reduction without an 
increase in midwife density.

Overall, 56 of the 98 countries (57%) recorded an 
increase in midwife density and a reduction in MMR 
over the same time period, and a further four countries 
recorded a decrease in midwife density and an increased 
MMR. Only 5 countries increased their midwife density 
and recorded an increase in MMR over the same period 
(Belize, Jamaica, Kiribati, Federated States of Micronesia 
(FSM) and Viet Nam). Kiribati and FSM have small and 

dispersed populations, so an increased midwife density 
could be achieved by adding only a very small number of 
midwives, who would not necessarily be accessible to a 
large proportion of the population, e.g. if based on a sin-
gle island.

The remaining 33 countries (34%) achieved a reduced 
MMR while also seeing a reduction in midwife density 
(NB this does not necessarily mean fewer midwives—
rather that midwife numbers were not keeping pace with 
population growth). Of these 33 countries, half (n = 17) 
are middle-income countries with a highly medicalized 
system (e.g. Belarus, Ecuador, Russia, Tunisia, Turk-
menistan, Ukraine). It is also notable that nearly all of the 
remaining countries in this group had a ‘starting’ MMR 
above 300 (e.g. Central African Republic, Guinea-Bissau, 
Haiti, Myanmar, Pakistan, Tanzania), indicating that 
MMR reduction could have been achieved in a number 
of different ways.

Fig. 2 Relationship between neonatal mortality rate and midwife density for 108 low- and middle-income countries, by country income 
classification, most recent available year 2005–2020
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Relationship between midwife density and caesarean birth 
rate
WHO does not recommend a specific caesarean birth 
rate, but has noted that as the rate rises towards 10% 
maternal and neonatal mortality decrease, whereas rates 
above 10% are not associated with mortality reduction 
[29]. As a general rule, a rate of below 10% is considered 
too low, and a rate of above 15% too high.

We examined the caesarean birth rates reported by 
WHO for 62 LMICs for the most recent year between 
2010 and 2020, and for each country plotted this against 
the midwife density for the closest available year, exclud-
ing any countries for which the two data points were 
more than 5 years apart. Figure  4 shows that almost 
all upper-middle income countries (shown in green) 
reported a caesarean birth rate above 10% (the excep-
tion being Turkmenistan), but there was a tendency for 
countries with a higher midwife density to have lower 
caesarean birth rates. Conversely, almost all low-income 
countries had rates below 10% (the exception being 
Rwanda), but those with higher midwife densities were 
somewhat more likely to be closer to the ideal range.

Relationship between midwifery service structures 
and MMR reduction
Each dot in Fig. 5 represents one of the 70 countries with 
sufficient data to calculate an MSS index score. It shows 
that countries with stronger midwifery structures tended 
to achieve greater MMR reductions between 2010 and 
2020. However, it was by no means a perfect correla-
tion—some countries with weaker structures achieved 
relatively good mortality reduction, and some with 
stronger structures did not.

Discussion
The analyses presented in this paper show that, in LMICs 
(and low-income countries in particular), higher avail-
ability of midwives is associated with lower maternal and 
neonatal mortality. In low- and upper-middle-income 
countries, higher availability of midwives is associated 
with caesarean birth rates closer to the ideal range of 
10–15%. However, these general patterns are not univer-
sally true—some countries have achieved good outcomes 
without increasing midwife availability, and some have 
increased midwife availability and not achieved good 
outcomes. Similarly, we show in this paper that stronger 
midwifery service structures are associated with greater 
reductions in maternal mortality, but this is not true in 
every country.

Fig. 3 Relationship between midwife density change over time and maternal mortality reduction, for 98 low- and middle-income countries, 
2000–2020
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Fig. 4 Relationship between caesarean birth rate and midwife density for 62 low- and middle-income countries, 2010–2020

Fig. 5 Relationship between Midwifery Service Structures score and maternal mortality reduction in 70 LMICs, 2010–2020. A negative MMR 
reduction indicates increased maternal mortality over time
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The existence of exceptions to these general patterns 
underscores the complexity of the web of health system 
factors and social determinants that contribute to mater-
nal and newborn health outcomes. It would be over-sim-
plistic to suggest that the association between midwife 
density and health outcomes is necessarily a direct and 
causal one. It is possible that one or more completely dif-
ferent factors are responsible for the patterns observed 
in the health outcomes data. However, in the context 
of (i) our finding that hardly any countries recorded an 
increase in maternal mortality with more midwives, and 
(ii) a wealth of previous research showing the impact and 
potential impact of midwives, the hypothesis that invest-
ment in midwives contributes to improved outcomes is 
plausible and worthy of closer examination. It would be 
highly complex to design and conduct a multi-country 
quantitative study to provide a definitive answer to the 
question of causality. Additional insights could, how-
ever, be drawn from high-quality mixed-methods studies 
based on analysis of policy and health systems devel-
opment data and documentation from a range of indi-
vidual countries. Midwives can only fulfil their potential 
to improve outcomes if they are supported and enabled 
to do so. [30] The midwifery service structures analysis 
presented in this paper highlights the need for a focus on 
the policy context, education, regulation and strength-
ening the profession as well as on midwife numbers. 
Furthermore, LMICs that have invested successfully in 
midwives tend first to pay attention to the infrastructure 
within which the midwives work. [26] Without attention 
to the work environment, efforts to build the midwifery 
workforce risk being wasted due to poor midwife recruit-
ment and retention. Similarly, to be fully effective, mid-
wives must work within a supportive, mutually respectful 
and multidisciplinary team that is collectively able to 
ensure that all women and newborns receive the appro-
priate care at the appropriate time from the appropriate 
clinician(s). [24] It is likely that some of the exceptions 
to the general patterns observed in this study occurred 
because insufficient attention had been paid to ensur-
ing an enabling work environment for the midwifery 
workforce.

The data make it clear that reduced maternal and neo-
natal mortality can be achieved either with or without 
investment in midwives. Mortality is without doubt an 
important metric, not least because death is arguably 
the worst outcome of a pregnancy, and also because it 
is relatively straightforward to measure. However, it is 
not the only outcome that matters. The benefits of high-
quality midwifery go well beyond saving lives. For exam-
ple, evidence shows that midwives can: encourage health 
facilities to use evidence-informed care practices, [15] 
improve health equity, [31] and improve psychological 

safety. [32] Furthermore, studies have shown midwife-led 
care is capable of yielding results that are at least as good 
as other models of care at a lower cost. [12, 13, 33, 34]

Additionally, the analysis in this paper relating to the 
caesarean birth rate suggests that midwives may have a 
protective effect against both the over- and the under-
medicalization of childbirth that has been observed in 
many countries. [17–20] Countries with low coverage of 
caesarean births should be thinking about how to ensure 
access to this life-saving intervention for those who need 
it, while simultaneously thinking about how to avoid 
over-use. Midwives with a philosophical commitment 
and a clinical skillset to support physiological birth when 
this is clinically appropriate, and the competencies to sta-
bilise and refer when medical intervention is required, 
are the obvious health professionals to help ensure this 
balance is achieved.

As noted earlier, the tendency for countries at all 
income levels to prioritise a risk-based biomedical 
approach to maternity care has improved outcomes for 
some and compromised the safety of others. Deployment 
of scarce human resources for health towards medically 
unnecessary intervention for healthy women harms other 
(often poorer) women who need intervention but cannot 
access it. Global targets about skilled birth attendance 
have resulted in strategies to encourage more women to 
give birth in health facilities. However, facility birth does 
not automatically result in better outcomes. It is not suf-
ficient just to encourage women to give birth in facilities 
without at the same time investing in the workforce and 
infrastructure. A recent study in Ghana concluded that a 
higher rate of facility birth results in lower mortality only 
if the facilities are capable both of providing emergency 
obstetric and newborn care and of safeguarding uncom-
plicated births. [35] The midwifery model of care is the 
obvious way for this to be fully achieved. Our analysis 
suggests that increasing the availability of midwives with 
expertise in optimising physiological processes and iden-
tifying and treating or referring complications, could 
address both under- and over-treatment in maternity 
care in all settings.

Even when midwives’ positive impact on health out-
comes is recognised, governments can be reluctant to 
increase their numbers, seeing health workers as a cost 
rather than an investment. There is, however, increas-
ing evidence that investment in health workers not only 
improves health but also has multiplier effects on the 
broader economy [36] and is vital for improving the 
retention and resilience of health workers. [37] Invest-
ing in a female-dominated profession such as midwifery 
may also bring about positive impacts on women’s 
empowerment.
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Limitations
Midwife density data in global databases is not always 
complete and not always accurate. [38] It is therefore 
possible that some of the data presented in this paper are 
incorrect. It is vital that countries invest in health work-
force data systems that permit robust and reliable analy-
sis such as that attempted in this paper. In relation to 
midwives in particular, these data systems must be able 
to make a clear distinction between nurses and midwives 
(especially in countries that have a dual nursing and mid-
wifery qualification) and between professional and asso-
ciate professional midwives. For midwives and all other 
health workers, data systems should be able to monitor 
key indicators such as contracted hours, work location 
and work function, to avoid over- or under-estimation of 
availability of clinical workers and to enable sub-national 
analyses.

Similarly, the MMR and NMR figures used in these 
analyses are modelled estimates with wide confidence 
intervals. They are often quite different from national 
estimates produced using other methods. The level of 
uncertainty surrounding these estimates can make it dif-
ficult to measure change over time.

The mortality analyses shown in this paper would ide-
ally have included stillbirth as well as maternal and neo-
natal mortality. However, the available data on stillbirth 
are scarce and vary little between countries, which calls 
into question their accuracy. We therefore decided not to 
include this important health outcome measure.

Ecological studies such as this one use a country as the 
unit of analysis, whereas some of the variables used in 
the analysis (e.g. mortality) apply at the level of an indi-
vidual person. Neither do the analyses take into account 
the effects of potential confounders. For these reasons, 
we cannot assume a causal relationship between midwife 
density and mortality/caesarean birth, especially not at 
the level of the individual woman.

The midwifery service structures index used in this 
paper was developed specifically for this study and is 
not yet tried and tested. The index might be improved 
by applying an evidence-informed weighting scheme to 
emphasise particularly influential factors. The validation 
of the index scores and the development of a weighting 
scheme would require additional expert consultation, 
which was beyond the scope of this study. However, as 
the index is built on a range of factors that are recog-
nized as important for a strong midwifery profession, we 
believe that it provides useful insights and warrants fur-
ther development in the future.

Conclusions
There is a growing international appreciation that 
important outcomes of maternity care are not limited 
to mortality and morbidity. While the introduction or 
strengthening of a range of models of maternity care 
has been associated with reductions in death and seri-
ous harm for mothers and newborns, there has been less 
progress in the implementation of respectful care, or in 
recognition of the psychological and social importance 
of a good birth experience, for the mother, her partner, 
and her family, in the short and longer term. Midwives 
are now recognised as skilled and able to provide both 
clinical and psychosocial care across the whole mater-
nity continuum. The introduction of midwifery is on the 
agenda of an increasing number of global agencies and 
national governments. Our analyses have shown that 
increasing the availability of midwives tends to be asso-
ciated with reductions in adverse outcome for mother 
and baby, and in rates of caesarean birth  that are closer 
to the recommended level. However, this association is 
not always evident. Further analyses using our midwifery 
services structure index suggest that just growing mid-
wife numbers is not enough. Strengthening the infra-
structure in terms of policy, licencing, education, scope 
of practice, regulation, leadership and availability of staff 
is likely to catalyse higher benefits than simply having 
more midwives working in existing maternity care sys-
tems. We encourage those who are currently considering 
midwifery as a solution to the phenomenon of ‘too little 
too late, too much too soon’ to take these findings into 
account.

Abbreviations
BEmONC  Basic emergency obstetric and neonatal care
FSM  Federated States of Micronesia
LMICs  Low- and middle-income countries
MMR  Maternal mortality ratio
MSS  Midwifery service structures
NHWA  National Health Workforce Accounts
NMR  Neonatal mortality rate
SRMNAH  Sexual, reproductive, maternal, newborn and adolescent health
UNFPA  United Nations Population Fund
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12960- 024- 00925-w.

Supplementary Material 1.

Acknowledgements
Not applicable.

Author contributions
The study was conceptualized by SD and CH. MB and AN led the study design, 
with input from all authors. MB conducted the analyses. AN structured the 
content of the paper and made a first draft of the abstract, introduction and 
discussion sections. MB made a first draft of the methods and results sections 

https://doi.org/10.1186/s12960-024-00925-w
https://doi.org/10.1186/s12960-024-00925-w


Page 10 of 11Nove et al. Human Resources for Health           (2024) 22:54 

and prepared the additional file. SD made a first draft of the conclusions. All 
authors made critical revisions to the original drafts.

Funding
The University of Central Lancashire (UCLan) was awarded a grant from the 
Bill & Melinda Gates Foundation (grant number INV-061463) to lead this study. 
UCLan allocated a portion of this grant to cover SD’s time and used the rest to 
fund personal fees for the remaining authors. CH is supported by an Investiga-
tor Fellowship from the Australian National Health and Medical Research 
Council (NHMRC).

Availability of data and materials
All the results presented in this paper are based on secondary analysis of pub-
licly available data, which are cited as appropriate and therefore, accessible to 
the interested reader.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Novametrics Ltd, 4 Cornhill Close, Duffield, Derby DE56 4HQ, United 
Kingdom. 2 Department of Social Statistics and Demography, University 
of Southampton, Southampton, United Kingdom. 3 Maternal, Child and Ado-
lescent Health, Burnet Institute, Melbourne, VIC, Australia. 4 Department 
of International Public Health, Centre for Childbirth, Women’s and Newborn 
Health, Liverpool School of Tropical Medicine, Liverpool, United Kingdom. 
5 School of Nursing and Midwifery, University of Central Lancashire, Preston, 
United Kingdom. 

Received: 16 January 2024   Accepted: 29 May 2024

References
 1. World Health Organization. Improving maternal and newborn health 

and survival and reducing stillbirth: progress report 2023. Geneva: World 
Health Organization; 2023.

 2. World Health Organization. Strengthening quality midwifery for all moth-
ers and newborns. 2023. https:// www. who. int/ activ ities/ stren gthen ing- 
quali ty- midwi fery- for- all- mothe rs- and- newbo rns. Accessed 5 Dec 2023.

 3. United Nations Population Fund. Midwifery. 2023. https:// www. unfpa. 
org/ midwi fery. Accessed 5 Dec 2023.

 4. United States Agency for International Development. Acting on the call: 
preventing child & maternal deaths: a focus on the role of nurses and 
midwives. 2020. https:// www. usaid. gov/ sites/ defau lt/ files/ USAID_ 2020_ 
Horiz ontal_ TAG_ V12_ 508op tV3. pdf. Accessed 5 Dec 2023.

 5. Swedish International Development Cooperation Agency. Midwifery. 
2018. https:// cdn. sida. se/ publi catio ns/ files/ sida6 2136en- health- brief- 
midwi fery- 2018. pdf. Accessed 5 Dec 2023.

 6. International Confederation of Midwives. Philosophy and Model of Mid-
wifery Care. 2014. https:// www. inter natio nalmi dwives. org/ assets/ files/ 
defin itions- files/ 2018/ 06/ eng- philo sophy- and- model- of- midwi fery- care. 
pdf. Accessed 15 Nov 2023.

 7. International Confederation of Midwives. International definition of the 
midwife. 2017. https:// www. inter natio nalmi dwives. org/ assets/ files/ defin 
itions- files/ 2018/ 06/ eng- defin ition_ of_ the_ midwi fe- 2017. pdf. Accessed 
15 Nov 2023.

 8. Renfrew MJ, McFadden A, Bastos MH, Campbell J, Channon AA, 
Cheung NF, et al. Midwifery and quality care: findings from a new 
evidence-informed framework for maternal and newborn care. Lancet. 
2014;384(9948):1129–45.

 9. Sandall J. Every woman needs a midwife, and some women need a doc-
tor too. Birth. 2012;39(4):323–6.

 10. World Health Organization. WHO recommendations on antenatal care for 
a positive pregnancy experience. 2016. https:// www. who. int/ publi catio 
ns/i/ item/ 97892 41549 912. Accessed 15 Nov 2023.

 11. Sandall J, Soltani H, Gates S, Shennan A, Devane D. Midwife-led continuity 
models versus other models of care for childbearing women. Cochrane 
Database Syst Rev. 2016;4:CD004667.

 12. Friedman HS, Liang M, Banks JL. Measuring the cost-effectiveness of 
midwife-led versus physician-led intrapartum teams in developing coun-
tries. Womens Health. 2015;11(4):553–64.

 13. Kenny C, Devane D, Normand C, Clarke M, Howard A, Begley C. A cost-
comparison of midwife-led compared with consultant-led maternity care 
in Ireland (the MidU study). Midwifery. 2015;31(11):1032–8.

 14. Nove A, Friberg IK, de Bernis L, McConville F, Moran AC, Najjemba M, 
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(1):e24–32.

 15. Anderson R, Williams A, Emdadul Hoque DM, Jess N, Shahjahan F, Hos-
sain A, et al. Implementing midwifery services in public tertiary medical 
college hospitals in Bangladesh: a longitudinal study. Women Birth. 
2023;36(3):299–304.

 16. Bazirete O, Hughes K, Lopes SC, Turkmani S, Abdullah AS, Ayaz T, et al. 
Midwife-led birthing centres in four countries: a case study. BMC Health 
Serv Res. 2023;23(1):1105.

 17. Mohan VN, Shirisha P, Vaidyanathan G, Muraleedharan VR. Correction: 
Variations in the prevalence of caesarean section deliveries in India 
between 2016 and 2021—an analysis of Tamil Nadu and Chhattisgarh. 
BMC Pregnancy Childbirth. 2023;23(1):693.

 18. Kibe PM, Mbuthia GW, Shikuku DN, Akoth C, Oguta JO, Ng’ang’a L, et al. 
Prevalence and factors associated with caesarean section in Rwanda: 
a trend analysis of Rwanda demographic and health survey 2000 to 
2019–20. BMC Pregnancy Childbirth. 2022;22(1):410.

 19. Abdel-Rahman ME, Thalib L, Rayis DA. Caesarean section in Sudan: 
findings from nationwide household surveys on rates, trends, and 
geographic and sociodemographic variability. BMC Pregn Childbirth. 
2022;22(1):716.

 20. Basha S, Socarras A, Akhter MW, Hamze M, Albaik A, Hussein I, et al. Pro-
tracted armed conflict and maternal health: a scoping review of literature 
and a retrospective analysis of primary data from northwest Syria. BMJ 
Glob Health. 2022;7(8):e008001.

 21. Miller S, Abalos E, Chamillard M, Ciapponi A, Colaci D, Comande D, 
et al. Beyond too little, too late and too much, too soon: a pathway 
towards evidence-based, respectful maternity care worldwide. Lancet. 
2016;388(10056):2176–92.

 22. Boniol M, Kunjumen T, Nair TS, Siyam A, Campbell J, Diallo K. The 
global health workforce stock and distribution in 2020 and 2030: a 
threat to equity and “universal” health coverage? BMJ Glob Health. 
2022;7(6):e009316.

 23. International Confederation of Midwives. ICM enabling environment 
policy brief. 2021. https:// www. inter natio nalmi dwives. org/ our- work/ 
other- resou rces/ icm- enabl ing- envir onment- policy- brief- (2021). html. 
Accessed 18 Dec 2023.

 24. United Nations Population Fund, World Health Organization, International 
Confederation of Midwives. The state of the world’s midwifery 2021: 
building a health workforce to meet the needs of women, newborns 
and adolescents everywhere. New York: United Nations Population Fund; 
2021

 25. World Health Organization. Delivered by women, led by men: a gender 
and equity analysis of the global health and social workforce. Geneva: 
World Health Organization Global Health Workforce Network’s Gender 
Equity Hub; 2019.

 26. Van Lerberghe W, Matthews Z, Achadi E, Ancona C, Campbell J, Channon 
A, et al. Country experience with strengthening of health systems and 
deployment of midwives in countries with high maternal mortality. 
Lancet. 2014;384(9949):1215–25.

 27. World Bank. Country and lending groups. 2023. https:// datah elpde sk. 
world bank. org/ knowl edgeb ase/ artic les/ 906519- world- bank- count ry- 
and- lendi ng- groups. Accessed 22 Nov 2023.

 28. World Health Organization. Monitoring emergency obstetric care: a 
handbook. Geneva: World Health Organization; 2009.

https://www.who.int/activities/strengthening-quality-midwifery-for-all-mothers-and-newborns
https://www.who.int/activities/strengthening-quality-midwifery-for-all-mothers-and-newborns
https://www.unfpa.org/midwifery
https://www.unfpa.org/midwifery
https://www.usaid.gov/sites/default/files/USAID_2020_Horizontal_TAG_V12_508optV3.pdf
https://www.usaid.gov/sites/default/files/USAID_2020_Horizontal_TAG_V12_508optV3.pdf
https://cdn.sida.se/publications/files/sida62136en-health-brief-midwifery-2018.pdf
https://cdn.sida.se/publications/files/sida62136en-health-brief-midwifery-2018.pdf
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-philosophy-and-model-of-midwifery-care.pdf
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-philosophy-and-model-of-midwifery-care.pdf
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-philosophy-and-model-of-midwifery-care.pdf
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-definition_of_the_midwife-2017.pdf
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-definition_of_the_midwife-2017.pdf
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
https://www.internationalmidwives.org/our-work/other-resources/icm-enabling-environment-policy-brief-(2021).html
https://www.internationalmidwives.org/our-work/other-resources/icm-enabling-environment-policy-brief-(2021).html
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups


Page 11 of 11Nove et al. Human Resources for Health           (2024) 22:54  

 29. World Health Organization. WHO statement on caesarean section 
rates. 2021. https:// www. who. int/ publi catio ns/i/ item/ WHO- RHR- 15. 02. 
Accessed 5 Dec 2023.

 30. International Confederation of Midwives. ICM enabling environment 
policy brief. 2021. https:// www. inter natio nalmi dwives. org/ our- work/ 
other- resou rces/ icm- enabl ing- envir onment- policy- brief- (2021). html. 
Accessed 15 Nov 2023.

 31. Khan Z, Vowles Z, Fernandez Turienzo C, Barry Z, Brigante L, Downe S, 
et al. Targeted health and social care interventions for women and infants 
who are disproportionately impacted by health inequalities in high-
income countries: a systematic review. Int J Equity Health. 2023;22(1):131.

 32. Cibralic S, Pickup W, Diaz AM, Kohlhoff J, Karlov L, Stylianakis A, et al. The 
impact of midwifery continuity of care on maternal mental health: a nar-
rative systematic review. Midwifery. 2023;116: 103546.

 33. Birthplace in England Collaborative Group, Brocklehurst P, Hardy P, Hol-
lowell J, Linsell L, Macfarlane A, et al. Perinatal and maternal outcomes 
by planned place of birth for healthy women with low risk pregnan-
cies: the Birthplace in England national prospective cohort study. BMJ. 
2011;343:7400.

 34. Scarf V, Catling C, Viney R, Homer C. Costing alternative birth settings 
for women at low risk of complications: a systematic review. PLoS ONE. 
2016;11(2): e0149463.

 35. Gabrysch S, Nesbitt RC, Schoeps A, Hurt L, Soremekun S, Edmond K, 
et al. Does facility birth reduce maternal and perinatal mortality in Brong 
Ahafo, Ghana? A secondary analysis using data on 119 244 pregnan-
cies from two cluster-randomised controlled trials. Lancet Glob Health. 
2019;7(8):e1074–87.

 36. High-Level Commission on Health Employment and Economic Growth. 
Working for health and growth: investing in the health workforce. 
Geneva: World Health Organization; 2016. https:// www. who. int/ publi 
catio ns/i/ item/ 97892 41511 308. Accessed 5 Dec 2023.

 37. Kuhlmann E, Dussault G, Wismar M. Health labour markets and the 
“human face” of the health workforce: resilience beyond the COVID-19 
pandemic. Eur J Public Health. 2020;30(Supplement_4):iv1–2.

 38. GBD Human Resources for Health Collaborators. Measuring the avail-
ability of human resources for health and its relationship to universal 
health coverage for 204 countries and territories from 1990 to 2019: a 
systematic analysis for the global burden of disease study 2019. Lancet. 
2022;399(10341):2129–54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.who.int/publications/i/item/WHO-RHR-15.02
https://www.internationalmidwives.org/our-work/other-resources/icm-enabling-environment-policy-brief-(2021).html
https://www.internationalmidwives.org/our-work/other-resources/icm-enabling-environment-policy-brief-(2021).html
https://www.who.int/publications/i/item/9789241511308
https://www.who.int/publications/i/item/9789241511308

	Increasing the number of midwives is necessary but not sufficient: using global data to support the case for investment in both midwife availability and the enabling work environment in low- and middle-income countries
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Relationship between midwife density and mortality
	Relationship between midwife density and caesarean birth rate
	Relationship between midwifery service structures and MMR reduction

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


