
Series

www.thelancet.com   Published online June 23, 2014   http://dx.doi.org/10.1016/S0140-6736(14)60790-X 1

Midwifery 2

The projected eff ect of scaling up midwifery
Caroline S E Homer, Ingrid K Friberg, Marcos Augusto Bastos Dias, Petra ten Hoope-Bender, Jane Sandall, Anna Maria Speciale, Linda A Bartlett 

We used the Lives Saved Tool (LiST) to estimate deaths averted if midwifery was scaled up in 78 countries classifi ed 
into three tertiles using the Human Development Index (HDI). We selected  interventions in LiST to encompass the 
scope of midwifery practice, including prepregnancy, antenatal, labour, birth, and post-partum care, and family 
planning. Modest (10%), substantial (25%), or universal (95%) scale-up scenarios from present baseline levels were 
all found to reduce maternal deaths, stillbirths, and neonatal deaths by 2025 in all countries tested. With universal 
coverage of midwifery interventions for maternal and newborn health, excluding family planning, for the countries 
with the lowest HDI, 61% of all maternal, fetal, and neonatal deaths could be prevented. Family planning alone could 
prevent 57% of all deaths because of reduced fertility and fewer pregnancies. Midwifery with both family planning 
and interventions for maternal and newborn health could avert a total of 83% of all maternal deaths, stillbirths, and 
neonatal deaths. The inclusion of specialist care in the scenarios resulted in an increased number of deaths being 
prevented, meaning that midwifery care has the greatest eff ect when provided within a functional health system with 
eff ective referral and transfer mechanisms to specialist care.

Introduction
Midwifery is one eff ective means to promote the health 
and wellbeing of women of childbearing age and their 
newborn infants and families, with a potentially rapid 
and sustained eff ect on population health outcomes1 
through the provision of maternal and newborn 
interventions. The interventions known to be eff ective 
in improving health outcomes, such as antenatal 
corticosteroids for women in preterm labour2 and 
midwife-led care,3 have been detailed in the Cochrane 
Library and the Essential interventions, commodities and 
guidelines for reproductive, maternal, newborn and child 
health.4 This last review4 identifi ed 56 essential 
interventions that, when implemented in packages 
relevant to local settings, were most likely to save 
lives, especially in low-income and middle-income 
populations. As part of this Lancet Series about 
Midwifery, Mary Renfrew and colleagues1 re-examined 
the eff ective interventions that have been shown to 
improve maternity-related outcomes for women and 
newborn infants, and showed that midwifery, as 
delivered by midwives and others with midwifery skills, 
can deliver most eff ective maternal and newborn health 
interventions, including the elements (also known as 
signal functions) for basic emergency obstetrics and 
neonatal Care (BEmONC; ie, assisted delivery, removal 
of retained products, manual removal of the placenta, 
administration of oxytocic drugs, antibiotics, and 
anticonvulsants, and neonatal resuscitation).1 Inter-
ventions, including blood trans fusions or caesarean 
section capacity (indicative of comprehensive EmONC 
[CEmONC]), are classifi ed as specialist (ie, that require 
the input of a medical practitioner with advanced skills 
in obstetrics and advanced medical equipment and 
medicines). Renfrew and colleagues’1 defi nition of 
midwifery is used in this and all other articles in 
this Series.

The practice of midwifery is defi ned as “skilled, 
knowledgeable, and compassionate care for childbearing 
women, newborn infants and families across the 
continuum from pre-pregnancy, pregnancy, birth, post 
partum and the early weeks of life. Core characteristics 
include optimising normal biological, psychological, 
social, and cultural processes of reproduction and early 
life, timely prevention, and management of complications, 
consul tation with and referral to other services, respecting 
women’s individual circumstances and views, and 
working in partnership with women to strengthen 
women’s own capabilities to care for themselves and their 
families”.1 

The eff ect of scaling-up midwifery and the associated 
interventions provided by midwifery services is not 
presently known. We used the Lives Saved Tool (LiST) 
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Key messages 

• Midwifery can deliver most eff ective maternal and newborn health interventions, and can 
enable access to specialist and comprehensive emergency care when necessary.

• Universal coverage of these interventions will result in reductions in maternal deaths, 
stillbirths, and neonatal deaths in 78 Countdown countries classifi ed according to the HDI.

• In countries in the lower HDI tertile, maternal mortality would decrease by 27% with 
a modest (10%) increase in coverage of the interventions delivered by midwifery, 
including family planning, over a 15-year period (2% per year on present baseline 
estimates), by 50% with a substantial coverage increase (25%), and by 82% with universal 
coverage (95%). We noted similar reductions on stillbirths and neonatal deaths.

• Family planning alone also contributed to substantially decreasing deaths, since fewer 
women are exposed to the risk of maternal death. The full scope of midwifery practice 
should include family planning.

• In addition to the estimation of mortality, morbidity, quality of life, and wellbeing should 
also be measured to provide more detailed evidence on the full eff ect of midwifery.

• At all HDI levels, about 30% of maternal deaths could be averted by midwifery, with an 
additional 30% averted with the addition of specialist medical care.

HDI=human development index.

http://crossmark.crossref.org/dialog/?doi=10.1016/S0140-6736(14)60790-X&domain=pdf
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to estimate deaths averted if midwifery was scaled-up 
in 78 countries classifi ed by Human Development 
Index (HDI).

Measurement of maternal and child health 
outcomes 
An estimated 15–20 million women are aff ected every year 
by substantial morbidity as a result of childbirth,5,6 aff ecting 
not only the woman, but also her baby, other children, and 
members of the broader community. To determine the full 
eff ect of midwifery on women and newborn infants, 
biological (ie, morbidity and mortality), fi nancial, social, 
and psychological outcomes would need to be measured.1 
Poor maternal health contributes to economic hardship, 
with potentially longer-term outcomes, including violence, 
stigmatisation, isolation, and divorce.5,7 Additionally, 
mental health disorders in women have long-term 
implications for children,8,9 and the eff ects of maternal 
depression might aff ect children’s lives as they grow up, in 
the form of behavioural disorders, anxiety, depression, and 
impaired cognitive development.10–14 These morbidity 
outcomes are often not measured or available, and thus 
diffi  cult to account for at a population level.5,3 Indexes of 
optimality have been proposed that count the frequency of 
optimum rather than suboptimum events during 
childbirth,15–20 although these are not widely used. Our 
analysis focuses on changes in maternal, fetal, and 
neonatal mortality estimated by scaling-up midwifery and 
specialist care.

Coverage of maternal and newborn health 
interventions 
Regardless of the challenges associated with measurement, 
to improve outcomes, suffi  cient coverage of maternal and 
newborn interventions is required. The Countdown to 2015 
for maternal and child survival tracks progress towards 
achievement of Millennium Development Goals (MDGs) 4 
and 5 in 75 high-burden countries21–26 and has shown that 
the overall coverage of several components of midwifery is 
low, such as satisfaction of family planning needs (54%), 
four or more antenatal care visits (50%), skilled birth 
attendance (54%), and early initiation of breastfeeding 
(47%). Midwifery is one means by which to deliver the 
eff ective maternal and newborn interventions as a package 
of care,1 which is likely to be more eff ective than individual 
interventions alone.4,27

Renfrew and colleagues1 developed the framework for 
quality maternal and newborn care in this Series that 
off ers a mechanism for analysing the scope and 
contribution of skilled birth attendants. Midwives are 
the core group that have the skills, knowledge, and 
competencies to deliver the full scope of quality 
midwifery care described in this framework if they are 
regulated and educated to international standards, such 
as the International Confederation of Midwives (ICM)’s 
Essential competencies for basic midwifery practice,28 which 
include family planning. However, in areas where there 

are insuffi  cient midwives, other providers with mid-
wifery skills can provide some or many of the eff ective 
interventions.1

Will an increase in coverage of midwifery avert 
deaths?
Renfrew and colleagues1 have shown that midwifery is an 
eff ective and probably cost-eff ective means to provide 
reproductive, maternal, and newborn services. Therefore, 
we sought to establish the eff ect of scaling-up such services 
on maternal and neonatal deaths. We aimed to estimate 
the eff ect of midwifery, as defi ned in this Series,1 on 
maternal and newborn outcomes. The two objectives to 
achieve this aim were to estimate maternal, fetal, and 
neonatal deaths averted using the Lives Saved Tool 
(LiST)29,30 under diff erent scenarios of coverage of 
midwifery from 2010 to 2025 in 78 low-income and middle-
income countries, classifi ed into three groups using the 
human development index (HDI); and to estimate the 
value of the incremental addition of specialist care to 
midwifery on maternal, fetal, and neonatal lives saved.

The Lives Saved Tool  
LiST is one module in the Spectrum Policy Modeling 
Software.31 Other Spectrum modules include HIV, 
demography, and family planning. LiST was selected as 
one tool that has the proven capacity to estimate the eff ect 
of discrete midwifery interventions, rather than a package 
of care as in the quality maternity framework, in The State 
of the World’s Midwifery 2014 Report.32 In brief, the LiST 
model starts with a given population’s current health and 
mortality status, and coverage of health interventions. The 
model then links those values to changes in coverage of 
health interventions with the eff ectiveness estimates to 
calculate the number of lives saved through changes in 
coverage (appendix). We used the Spectrum version 4.51 of 
LiST for all analyses.

LiST was developed by the Child Health Epidemiology 
Reference Group for the 2003 Child Survival Series33 and 
has since expanded to include interventions from the 
Lancet’s 2005 Neonatal Series,34 the 2008 Nutrition Series,35 
the 2011 Stillbirth Series,36 and the 2013 Child Nutrition 
Series37 It has been updated by two supplements of 
eff ectiveness information38–50 and also now includes eff ects 
on maternal mortality,51 results of which were presented in 
The Lancet Stillbirths Series.36 Full details of eff ectiveness 
estimates and validation are available elsewhere.30,43,44,52,53

LiST can only estimate cause-specifi c changes in 
mortality (maternal, fetal, and neonatal), calculated by 
combining the best available evidence of health 
intervention eff ectiveness with population-specifi c health 
intervention coverage changes, mortality rates,29,43,48,54 and 
causes of death.21,48,55 Stillbirths are classifi ed as either 
antepartum or intrapartum,55 with interventions aff ecting 
each type separately. LiST has only been used to estimate 
mortality eff ects in low-income and some middle-income 
countries, and cannot calculate indirect eff ects or all-cause 
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eff ects that have no known biological mechanism. LiST is 
limited to modelling eff ects on mortality and does not 
model eff ects on experience of care; morbidity; other 
potential benefi ts, such as wellbeing, empowerment, and 
self-reliance; morbidity; or intergenerational issues. As far 
as we are aware, there are no other methods that would 
allow for a similar quantitative analysis of non-mortality 
eff ects.

Eff ective interventions and estimation of their 
baseline coverage
The eff ective maternal and newborn health interventions 
were those identifi ed in the Essential interventions, 
commodities and guidelines for reproductive, maternal, 
newborn and child health,4 and in the study by Renfrew and 
colleagues,1 as being able to be delivered as part of 
midwifery services, particularly by midwives educated to 
international standards and who are integrated into the 
health system. Specialist medical interventions were those 
requiring medical assistance such as blood transfusions or 
caesarean sections (indicative of CEmONC).1

We obtained data for baseline coverage of maternal and 
newborn health interventions from the most recent 
Demographic and Health Surveys or Multiple Indicator 
Cluster Surveys (MICS). If no data were available for an 
indicator, we used the average for similar countries in 
terms of HDI. We identifi ed assumptions or indicators 
used in the LiST model in The Lancet Neonatal Series,34 
which are described in the LiST manual too.56 These 
assumptions include the association between four or 
more antenatal care visits and activities, such as access to 
syphilis detection and treatment; between skilled 
attendance at birth, facility delivery, and access to 
emergency obstetric care and signal functions (including 
neonatal resuscitation); and between birth care and 
hospital-based care for severe newborn infections34 
(table 1). For many indicators, no standard LiST proxy is 
available so we selected unique ones for this analysis, 
aiming for consistency with the standard proxies.

Active management of the third stage of labour 
Interventions
We modelled the eff ect of increasing coverage of maternal 
and newborn health interventions by calculating eff ect 
sizes for every intervention and outcome linkage (see 
appendix for a full list of estimates used). Whenever an 
individual eff ect size could be established, we separated 
the specifi c interventions from the larger package and 
used them separately in the model. For example, we 
estimated the individual eff ect sizes of interventions, such 
as administration of magnesium sulphate for the 
management of severe pre-eclampsia or eclampsia, active 
management the third stage of labour, and neonatal 
resuscitation, from literature reviews of the evidence, and 
included them as individual eff ect sizes. When eff ect sizes 
were not known for individual interventions, we included 
them in the intervention of labour and birth care by a 

skilled attendant at birth. When we modelled this 
intervention at the level of an adequate CEmONC, we 
assumed it included caesarean sections and blood 
transfusions. When we modelled skilled attendant at birth 
at the level of an adequate BEmONC, we excluded 
caesarean sections, blood transfusions, or any interventions 
that would require these two CEmONC activities, but 
included other interventions that could be deemed to be 
BEmONC (eg, clean birth and management of post-
partum haemorrhage and post-partum sepsis). For this 
analysis, we used all standard eff ect sizes available in LiST, 
except in a few cases, in which no published eff ect sizes 
were available—eg, maternal sepsis case management. We 
therefore estimated that 80% of all maternal sepsis deaths 
could be prevented with appropriate case management, 
including parenteral antibiotics, based on a Delphi 
analysis57 and additional historical data.58

Construction of the standard populations 
We included 78 countries, incorporating all 58 countries in 
The State of the World’s Midwifery 2014 Report32 and 
extending to all additional Countdown 2015 countries.1 
These 78 countries are high-burden, low-income and 
middle-income countries, which account for 97% of 
maternal and 94% of neonatal mortality.59,60

We used the HDI61 to classify the countries. The HDI is a 
composite statistic of life expectancy, education, and 
income indexes. We selected the HDI after examining 
several other databases that contained more women-
focused indicators, including the Social Institutions and 
Gender Index62 and the Gender Inequity Index.63 These 
databases did not contain complete data for our countries 
of interest and we therefore excluded them. We also 
examined other possible social determinants, including 
women’s status, inequality, water and sanitation, and 
proportion of urban population. These searches resulted 
in country groupings similar to those obtained using HDI.

We used the HDI to categorise the 78 countries into 
three equal groups of 26 countries (table 2). We did this to 
generate estimates of deaths averted within every group. 
Group A includes the lowest HDI countries, group B 
includes low-to-moderate HDI countries and group C 
includes moderate-to-high HDI countries. Within every 
tertile (groups A, B, and C), we generated the average 
mortality rates and ratios, health intervention coverage 
values, HIV prevalence, contraceptive prevalence rate, and 
total fertility rates. For a baseline for every group, we 
applied the coverage of the eff ective interventions on a 
hypothetical standardised baseline population of 1 million 
people for the year 2010, using the UN population 
projections for 201064 built into the modelling software 
(appendix).

Modelling scale-up of interventions on the standardised 
populations  
Using the standardised baseline populations, we 
developed several scenarios between 2010 and 2025. 

For more on MICS see http://
www.childinfo.org
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The fi rst scenario shows the numbers of deaths that are 
likely to be noted in 2025 with no change in coverage of 
the interventions and no change in present fertility 

rates, overriding the UN Population Division-projected 
secular trends in fertility and mortality (scenario 0; 
table 3).

Indicator or proxy indicator and translation formula if no standard indicator is available

Before conception (family planning)  

Contraceptive prevalence rate Percentage of women at risk of getting pregnant using any method of contraception

Around the time of conception

Folic acid supplementation Proxy:* ANC4+; formula: 5% of women who have ANC4+ receive folic acid (ie, assumes that 5% of women 
receiving four antenatal visits will receive folic acid supplementation)

Ectopic pregnancy case management Proxy: access to EmONC; formula: if facility delivery is >50%, 0·75 × facility delivery; if facility delivery is 
30–50%, 0·50 × facility delivery; if facility delivery is <30%, 0·10 × facility

Safe abortion services Percentage of women getting an abortion who have a safe abortion (ie, medical or surgical)

Post-abortion care Proxy: access to EmONC; formula: if facility delivery is >50%, 0·75 × facility delivery; if facility delivery is 
30–50%, 0·50 × facility delivery; if facility delivery is <30%, 0·10 × facility delivery

After conception (antenatal care)

Tetanus toxoid Protected by tetanus toxoid at birth

IPTp Percentage of pregnant women protected against malaria with two or more doses of sulfadoxine-
pyrimethamine (treatment options)

Multiple micronutrient supplementation Percentage receiving iron-folate during pregnancy for ≥90 days

Calcium supplementation Proxy: ANC4+; formula: 5% of women who have ANC4+ receive calcium supplementation

Balanced energy supplementation Proxy: ANC 4+; formula: ANC4+ × the proportion of children aged 6–23 months appropriately fed 
(included as eff ects on prematurity and neonatal death)

Syphilis detection and treatment if needed Proxy: ANC4+; formula if ANC4+ is >75, 0·70×ANC4+; if ANC is 40–75%, 0·5 × ANC4+; if ANC4+ is <40%, 
0·2 × ANC4+

Diabetes case management Proxy: ANC 4+; formula: 5% of women who have ANC4+ have diabetes requiring and receiving 
management 

Screening for and management of pre-eclampsia 
with MgSO4 

Proxy: ANC 4+; formula: 5% of women who have ANC4+ are screened for pre-eclampsia and managed 
with MgSO4

Case management of malaria in pregnancy Proxy: ANC 4+; formula: 5% of women who have ANC4+ are managed for malaria in pregnancy

Screening and management of fetal growth 
restriction

Proxy: ANC 4+; formula: 5% women who have ANC4+ are screened and managed for fetal growth 
restriction

PMTCT Percentage of pregnant women who are HIV positive receiving option A 

During labour and birth

Clean birth practices Formula: 50% skilled birth attendance at home; 60% essential care; 85% BEmONC; 95% CEmONC

Immediate assessment and stimulation Formula: 25% skilled birth attendance at home; 50% essential care; 80% BEmONC; 90% CEmONC

Skilled birth attendant at birth Formula: 100% of skilled birth attendance

Neonatal resuscitation Formula: 20% BEmONC; 70% CEmONC

Antenatal corticosteroids for preterm labour Formula: 20% essential care; 85% BEmONC; 95% CEmONC

Antibiotics for pPRoM Formula: 20% essential care; 85% BEmONC; 95% CEmONC

MgSO4 for eclampsia Formula: 20% essential care; 85% BEmONC; 95% CEmONC

Active management of the third stage of labour Formula: 20% essential care; 85% BEmONC; 95% CEmONC

Induction of post-term labour Formula: 20% CEmONC

Post-partum and newborn care

Thermal care and clean postnatal practices Proxy: 100% of a postnatal visit within 48 h of birth

Kangaroo mother care Proxy: facility delivery; formula 5% of facility delivery

Maternal sepsis case management Proxy: facility delivery; formula: if facility delivery is >50%, 0·5 × facility delivery; if facility delivery is 
between 30–50%, 0·2 × facility delivery; if facility delivery is <30%, 0·1 × facility delivery

Breastfeeding promotion Proxy: Percentage of newborn infants being breastfed exclusively, predominantly, partly, and not at all

Hospital-based care for severe newborn infections Proxy: facility delivery; formula: if facility delivery is >50%, 0·5×facility delivery; if facility delivery is 
between 30% and 50%, 0·2 × facility delivery; if facility delivery is <30%, 0·1 × facility delivery

ANC4+=four or more antenatal care visits. EmONC=emergency obstetrics and newborn care. IPTp=intermittent preventive treatment of malaria in pregnancy. 
SP=sulfamethoxazole-pyradine. PMTCT=prevention of mother-to-child transmission of HIV. BEmONC=basic emergency obstetrics and newborn care. CEmONC=comprehensive 
emergency obstetrics and newborn care. pPRoM=premature prelabour rupture of membranes. *In the absence of data, we used formulas to estimate the proportion of indicated 
cases that receive management. For example, we estimated the proportion of ectopic pregnancy patients that obtain treatment with the assumption that when facility-based 
deliveries are more than 50%, 75% of women who give birth in a facility who need the intervention receive ectopic management or post abortion care if required.

 Table 1: Health indicators modelled and proxies used for estimating baseline coverage of health interventions
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The remaining scenarios estimated the eff ect of 
diff erent increases in coverage. The fi rst estimated a 
modest increase for each of the health interventions 
(scenario 1). We defi ned modest as a relative 10% increase 
above baseline coverage rates for every intervention for 
every 5-year period between 2010 and 2025. The next 
scenario was a substantial scale-up (scenario 2), which 
we defi ned as a relative 25% increase above the baseline 
coverage rate for each intervention for every 5-year period 
between 2010 and 2025. In the third scenario, we 
postulated universal coverage to be 95% of all 
interventions by the year 2025 (scenario 3; appendix).

To highlight the risks of a deteriorating system (ie, 
population growth, but no additional resources, access, 
or staffi  ng), we included a negative scenario, which 
estimated the deaths averted with a 2% decrease below 
baseline coverage of the interventions over every 5-year 
period between 2010 and 2025 (scenario 4). We analysed 
all four scenarios in three ways. The fi rst analysis 
included all maternal and child health interventions, 
along with family planning (scaled-up contraceptive 
prevalence rates), whereas the second only included the 
maternal and child health interventions, with no change 
in contraceptive prevalence rate . The third analysis only 
looked at the changes in family planning through 
scaling-up contraceptive prevalence rate (data not shown 
for all analyses).

Quality of care cannot be modelled as a direct input 
into LiST. However, LiST was designed to assume that as 
coverage of delivery care services increases, there will be 
a corresponding increase in quality.34 This means that the 
model assumes that as coverage increases, services 
become more complete, moving from minimum access 
to skilled delivery care provision, and then through 
BEmONC to CEmONC, a full package of care including 
referral to specialist care. In the model, quality increases 
substantially faster when institutional delivery is greater 
than 95% than when it is between 50% and 95%. 
Similarly, quality increases faster between 30% and 50% 
than between 0% and 30%.

Deaths averted under diff erent increased 
coverage scenarios  
A modest increase in coverage of midwifery, including 
family planning, by 10% every 5 years (scenario 1) could 
result in a 27·4% reduction in maternal deaths in the 
group A countries, a 35·9% reduction in the group B 
countries, and a 62·7% reduction in the group C 
countries (table 4). Given the lower number of maternal 
deaths in the group C countries than in the other 
groups, a reduction in the absolute number of maternal 
deaths resulted in a larger proportional eff ect in group 
C than in group A countries. Similar reductions were 
seen for stillbirths and neonatal deaths. Using our 
standardised population sizes, the reduction in absolute 
numbers of deaths was largest in the group A countries, 
smaller in group B, and the smallest in group C (table 4). 

In the lowest levels (group A), the very basic facility 
delivery care is increased, with a minimal increase in 
emergency care. At the highest level (group C), basic 
care is available to all people, so the scale-up results in 
substantial quality improvement. We noted similar 
results relative to the mortality rates and ratios 
(appendix). This is because quality, in terms of 
availability of CEMONC versus BEMONC, increases at 
a greater rate at higher levels of coverage.

A substantial increase in coverage every 5 years 
(scenario 2) resulted in a similar pattern, with the greatest 
reductions in numbers of maternal deaths, neonatal 
deaths, and stillbirths in 2025 being noted in group A 
countries (table 4). However, the greatest percentage 
reduction of maternal deaths was found in the group B 
countries, at 75·4% (table 4, fi gure 1). 

In group A countries, stillbirths decreased by 26·3% 
from no change in coverage (scenario 0) to a modest 
increase in coverage (scenario 1). In scenario 2, with sub-
stantial increase in coverage, stillbirths reduced by 49·7%, 
whereas with universal (95%) coverage (scenario 3), there 
was a 75·9% reduction. By contrast with this was 
scenario 4 (attrition), where stillbirths had a marginal 
increase. We noted similar substantial reductions in 
neonatal deaths (table 4). The analyses in fi gure 1 included 
family planning as an integral part of midwifery as a 
package of care because family planning utilisation 
reduces fertility, which reduces the number of women at 
risk of maternal death and stillbirth or neonatal death. 

Countries included*

Group A: 
low HDI†

Afghanistan, Benin, Burkina Faso, Burundi, Central African Republic, Chad, Comoros, 
CÔte d’Ivoire, Democratic Republic of the Congo, Djibouti, Eritrea, Ethiopia, Gambia, Guinea, 
Guinea-Bissau, Liberia, Malawi, Mali, Mozambique, Niger, Rwanda, Sierra Leone, Somalia‡, 
Sudan§, Zambia, Zimbabwe

Group B: 
low-to-
moderate 
HDI

Angola, Bangladesh, Bhutan, Cambodia, Cameroon, Congo (Brazzaville), Haiti, Kenya, Laos, 
Lesotho, Madagascar, Mauritania, Myanmar, Nepal, Nigeria, Pakistan, Papua New Guinea, 
Sao Tome and Principe, Senegal, Solomon Islands, Swaziland, Tanzania, Timor-Leste, Togo, 
Uganda, Yemen

Group C: 
high HDI

Azerbaijan, Bolivia, Botswana, Brazil, China, Equatorial Guinea, Egypt, Gabon, Ghana, 
Guatemala, Guyana, India, Indonesia, Iraq, Kyrgyzstan, North Korea¶, Mexico, Morocco, 
Nicaragua, Peru, Philippines, South Africa, Tajikistan, Turkmenistan, Uzbekistan, Vietnam

HDI=human development index. *78 countries included in Countdown 2015 and The State of the World’s Midwifery 
2014 Report.32 †The terminology of low, low-moderate, and moderate-high refl ects the human development index 
category. ‡Somalia was moved from its other country category into low HDI. §Sudan was included before disaggregation 
into South Sudan and Sudan. ¶North Korea was moved from its other country category into moderate-high HDI. 

 Table 2: Countries included in the three standardised populations (per 1 million population) based on 
HDI category

Description Percentage change

0 No change from current No change in current coverage rates

1 Modest scale-up in coverage 10% increase in each of 3 5-year periods

2 Substantial scale-up in coverage 25% increase in each of 3 5-year periods

3 Universal coverage of all interventions 95% coverage of each intervention

4 Attrition back from current status 2% reduction in each of 3 5-year periods

Table 3: Scenarios used in modelling the impact of midwifery
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To assess the eff ect that midwifery has on maternal, 
fetal, and newborn outcomes, we assessed the reduction 
in the number of deaths caused by the maternal and 
newborn health interventions separately from the 
increase in family planning use. With universal coverage 
of maternal and newborn health interventions only, 
excluding family planning, for group A countries, 60·9% 
of all maternal, fetal, and neonatal deaths could be 
prevented (appendix).

We did an additional analysis to examine the reduction 
with universal coverage (scenario 4), but excluding 
family planning. In the three HDI groups, 29·9% of 

maternal deaths are averted by midwifery care. Similarly, 
at all HDI levels, 23·8–31·0% of stillbirths can be 
averted with midwifery care. Alternatively, more than 
half of neonatal deaths can be prevented through 
midwifery care. If family planning was included as part 
of midwifery, 44·7–80·6% of maternal, fetal, and 
neonatal deaths would be prevented (fi gure 2A). In 
particular, in Group C countries, family planning alone 
could avert 57·2% of all deaths because of reduced 
fertility and fewer pregnancies. In combination, the full 
package of midwifery care with both family planning 
and maternal and newborn health interventions could 
avert a total of 83·3% of all maternal deaths, stillbirths, 
and neonatal deaths (appendix). 

Estimation of the additive value of specialist care 
The second aim of this study was to estimate the value 
of adding specialist (obstetrician) care to midwifery on 
maternal, fetal, and neonatal lives saved. To do this, we 
included all activities that could reasonably be delivered 
by a midwife to be midwifery care,28 covering activities 
ranging from community-based to BEmONC-level care;  
these are included in the fi rst four boxes in the 
framework for quality maternal and newborn care1 in 
this Series.

We included additional interventions deemed to be 
CEmONC or that require medical care as specialist care. 
These activities included safe abortion services, ectopic 
pregnancy case management, diabetes case 
management, labour and delivery at the CEmONC level 
(including caesarean section and blood transfusion), 
antenatal corticosteroids for preterm labour, induction 
of labour for post-term pregnancies, and hospital-based 
case management of severe newborn infection. We 
deemed antenatal corticosteroids for preterm labour and 

Scenario 0: no change 
(deaths [n])

Scenario 1: modest scale-up* Scenario 2: substantial 
scale-up†

Scenario 3: universal 
coverage‡

Scenario 4: attrition§

Deaths (n) Reduction (%) Deaths (n) Reduction (%) Deaths (n) Reduction (%) Deaths (n) Reduction (%)

Group A: low HDI¶

Maternal deaths 300 200 27·4% 150 49·7% 50 81·5% 300 –2·3%

Stillbirths 1850 1350 26·3% 900 49·7% 450 75·9% 1900 –2·4%

Neonatal deaths 2000 1450 26·8% 950 52·6% 200 90·3% 2100 –4·0%

Group B: low-to-moderate HDI||

Maternal deaths 150 100 35·9% 40 75·4% 30 77·5% 150 –5·5%

Stillbirths 1200 800 32·1% 400 67·2% 350 69·4% 1300 –4·1%

Neonatal deaths 1300 850 34·9% 350 73·9% 150 87·9% 1400 –5·8%

Group C: moderate-to-high HDI**

Maternal deaths 50†† 20 62·7% 15 68·0% 15 69·8% 50 –11·1%

Stillbirths 800 400 50·1% 400 51·0% 400 52·9% 900 –9·9%

Neonatal deaths 550 250 52·5% 200 63·6% 100 77·4% 600 –12·7%

See appendix for mortality rates and ratios. HDI=human development index. *10% increase in coverage every 5 years (2010–25). †25% increase in coverage every 5 years (2010–25). ‡95% coverage by 2025. 
§2% decrease in coverage every 5 years (2010–25). ¶56 000 births. ||46 500 births. **29 000 births. ††All numbers were rounded to portray the precision of model assumptions. The percentage reduction 
calculations were done on unrounded numbers of deaths; see appendix for raw data.

 Table 4: Reductions of maternal, fetal, and neonatal deaths by 2025 in four scale-up scenarios of midwifery care and three HDI categories, per 1 million people

Figure 1: Total percentage changes in maternal, neonatal, and fetal mortality, by level of HDI, under 
4 diff erent intervention scenarios, per 1 million population.
HDI=human development index. *10% increase in coverage every 5 years (2010–25). †25% increase in coverage 
every 5 years (2010–25). ‡95% coverage by 2025. §2% decrease in coverage every 5 years (2010–25).
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induction of labour to be part of specialist care as they 
required obstetric and newborn service provision. This 
analysis allowed us to examine the eff ect of midwifery as 
a package of care, with the cumulative eff ect of linking to 
specialist medical care.

We noted an additional eff ect on deaths averted when 
specialist care is included in the model for scenario 3 
(universal coverage). However, this eff ect is far less 
pronounced than that of midwifery care (both maternal 
and child health, and family planning), regardless of the 
inclusion of family planning (fi gure 2).

Interpretation 
Even modest increases in coverage can save lives 
Even at the lowest level of scale-up, of 10% per 5 years 
relative to baseline, we noted a noticeable reduction in 
the number of maternal and neonatal deaths, with the 
greatest absolute reduction in the low-HDI countries. 
The largest percentage reduction was seen in the 
moderate-to-high HDI category, possibly because the 
overall coverage was already high (75% of institutional 
births), so quality was most likely to be aff ected. 

Analyses and reports in the past two decades25,26,65 have 
highlighted the need to scale-up coverage of maternal 
and newborn interventions. In many countries, this has 
not occurred because of a range of political, social, 
cultural, and resource constraints.1 The challenge 
facing health policy makers and planners is how to 
scale up high-quality midwifery services while 
addressing the complexity of the underlying issues.66 
For the most part, scaling up is a political decision that 
includes the allocation of resources, along with the buy-
in of professional groups and the views and demands 
or needs of the population,66 with countries trying to 
make decisions that provide the best outcomes for the 
lowest cost.

We recognise that our best-case scenario (universal 
coverage by 2025) assumes that effi  cacious, quality 
interventions are eff ectively delivered within a 
functional health system by a team of fully-competent 
midwifery and specialist medical staff  linking from 
community to primary, secondary, and tertiary services. 
In view of the current worldwide challenges associated 
with competencies and quality of care, and the 
insuffi  cient attention to life-saving functions in many 
midwifery curricula, this is probably an overestimation 
of the eff ect. The best-case scenario will be challenging 
for many countries to achieve; nonetheless, it shows 
the possible eff ects if political will and substantial 
planning and resources were in place. Some countries 
have managed to show important improvements in 
maternal mortality with substantial scale-up of access 
to eff ective interventions.67,68 For example, Eritrea, 
Bangladesh, and Egypt are low-resource countries that 
are deemed on track to reaching the MDGs with a 
greater than 5·5% reduction in maternal mortality rates 
every year since 1990.69

Contribution of family planning
Midwifery includes community-based interventions such 
as family planning. In a combined model of care that 
included maternal and newborn infant interventions, 
and family planning, family planning has the most 
substantial eff ect on deaths averted because of a 
reduction in the number of pregnancies that are of 
potential risk for mother, foetus, and newborn infant. 
The importance of family planning in preventing deaths 
has been well articulated.70 The Series on family planning 
in The Lancet71,72 again emphasised the importance of a 
focus on family planning to improve the health of 
communities. It has been estimated that increasing 
contraceptive use in developing countries has reduced 
the number of maternal deaths by 40% over the past 
20 years because of a reduction in the number of 
unintended pregnancies.71,73

The full scope of midwifery includes family planning, 
highlighting the substantial contribution that midwives 

Figure 2: Number of maternal, fetal, and neonatal deaths averted by midwifery care and specialist care of 
deaths that would have occurred in 2025 with no scale-up, per 1 million population
(A) Including family planning. (B) Excluding family planning. *Deaths that would not necessarily be averted by the 
achieved coverage of the specifi c interventions in the model. 
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can make to averting deaths through enabling access to 
family planning. Another modelling analysis74 using 
Spectrum in two small island nations in the South Pacifi c 
showed that meeting family planning needs would 
substantially reduce the number of unintended 
pregnancies, high-risk births, and maternal and infant 
deaths. Furthermore, preventing unintended pregnancies 
would have substantial economic benefi ts for the health 
and education sectors.72

In practice, scaling up of maternal and newborn 
interventions, and family planning, as part of midwifery 
as a package of care has to occur in parallel, since both 
are dependent on a functional workforce and health 
service. Family planning is an integral part of midwifery28 
and so midwifery could be a means to gain access to 
family planning. Countries that have increased family 
planning coverage have shown reductions in maternal 
mortality.75 For example, the total fertility rate in 
Bangladesh has fallen from 6·3 to 2·7 between 1975 and 
2007; the contraceptive prevalence rate increased from 
8% to 56% between 1975 and 2007, and the maternal 
mortality ratio has decreased from 800 in 1990 to 240 
in 2010.76

Eff ect of specialist care 
In our second analysis, we estimated the lives saved 
based on an incremental increase from midwifery alone 
to midwifery with specialist medical care. Regardless of 
the inclusion of family planning, the eff ect of specialist 
medical services is less pronounced than the initial 
eff ect noted from activities deemed to be part of 
midwifery as a package of care. In our analysis, we found 
the incremental benefi t of specialist medical care to be 
most substantial on maternal mortality, where up to 
20% of maternal deaths are able to be prevented by 
activities that require CEmONC. We recognise that, just 
like medical and surgical care, midwifery must be 
situated within a functional health system with an 
eff ective referral system, including communications and 
transportation equipment, and readily-accessible, 
equipped, and staff ed health facilities that can provide 
specialist medical care.1 We also assumed in this analysis 
that specialist medical skills are available in a functional 
health system. In countries that do not have suffi  cient 
obstetricians and gynaecologists, the ability to provide 
specialist medical care will be restricted and the potential 
benefi ts therefore less. 

Investing in improved outcome measurement for 
the future
We used maternal, fetal, and neonatal mortality as the 
primary outcomes of our analysis because they are the 
most readily available. Most clinical outcomes in 
maternal and newborn infant health take a negative 
rather than positive perspective, such as the measurement 
of death or disability. Future analyses should focus on 
broader outcomes, particularly morbidity, mental health, 

and quality of life, as these can also be aff ected by 
midwifery.1 Substantial investments in the development 
of standardised methods and the implementation of 
strategies to collect and collate data need to occur. 
Measurement strategies for mortality and morbidity 
should be suited to the needs and resources of the 
particular country, and must strengthen the country’s 
technical capacity to generate and use credible estimates 
too.77,78 Measurement of broader maternal and newborn 
outcomes will provide more detailed evidence about 
quality of services, which can then be tied to the 
measurement of accountability and action for scaling up 
midwifery to improve maternal and newborn services, 
and to ensuring that services are designed to better meet 
the needs of women.65,79

Outcomes in high-income countries, where quality of 
care and other health outcomes might have a diff erent 
priority than additional deaths averted, need to be 
examined diff erently. Nonetheless, quality of care and the 
experiences of women are important in settings of high, 
middle, and low incomes, and are likely to infl uence 
health-seeking behaviours and outcomes. The panel 
explains the contribution that midwife-led care and units 
in high-income countries have on improving outcomes, 
including positive outcomes such as breastfeeding and 
women’s views and experiences. In high-income 
countries, inappropriately used interventions—eg, 
unnecessary caesarean section or induction of labour, are 
also likely to contribute to morbidity and mortality.1 
Diff erent approaches need to be developed to model the 
eff ect of too many interventions compared with too few, 
and the eff ect of midwife-led care in countries with 
diff erent income levels.3,86–88

Ensuring midwives can be the providers of care
We used this modelling to examine the contribution of 
midwifery interventions rather than midwives 
themselves as providers of health care. The midwife, as a 
health-care worker, can effi  ciently and eff ectively deliver 
the package of intervention as highlighted by Renfrew 
and colleagues.1 Although the full spectrum of care up to 
and including specialist medical care averts the most 
deaths, the midwife addresses the continuum of care 
from the community through to complex clinical care,89 
whereas the medical specialist might not. Midwives can 
potentially bring the woman into the health-care system 
at the most eff ective and effi  cient time and level. Eff ective 
referral is often hampered by practical considerations, 
such as poor fi nance and transport services, and access to 
specialist medical care once in higher-level facilities. 
Again, this highlights the need for midwifery, specifi cally 
midwives, to be part of a team within a functional and 
enabling health system that has a skilled health workforce 
with the appropriate competencies and is based in the 
community and hospital or health facility. This is an 
important step towards ensuring that women can have 
access to a quality midwifery service that can provide the 
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maternal and newborn health interventions, and 
preventive health-care strategies.

Limitations
LiST provides a user-friendly method to quantify the eff ect 
that can be achieved by scaling up diff erent maternal and 
newborn interventions.48,36,41 It has also been used to guide 
strategic planning at a country-specifi c level.90 The method 
was originally developed for child health in what became 
the Lancet’s Child Survival Series33 and has since been 
expanded to model the eff ect of scaling up in newborn 
infant,34 fetal, and maternal health.36 LiST, however, has 
limitations. It can only model mortality eff ects in low-
income and some middle-income countries, and cannot 
examine broader, more sociological eff ects, such as 
empowerment or quality of life. Although it was initially 
designed to measure community-based eff ects on child 
survival, it has now been expanded to model maternal 
mortality and stillbirths, and some facility-based 
interventions. It was not designed to model the eff ect of 
intervention overuse, as might be seen in some high-
income countries.91–93 This method is also reliant on the 
data available for those countries, which is particularly 
important since the countries that can be modelled are 
those with the poorest quality and quantity of data, 
especially in terms of causes of maternal mortality. LiST is 
based on the estimation of mortality outcomes that 
includes only the interventions with known eff ect size 
diff erences. This characteristic means that interventions 
for which little research has been done to generate the 
data on eff ect size diff erences cannot be included, with the 
wide range of other non-mortality outcomes also unable 
to be included. Proxy indicators and interventions might 
have large variations and further research is needed to 
quantify these indicators.

Because of the emphasis of biomedical interventions, 
LiST does not take into account the eff ect of broader 
social determinants of health. Victora48 has argued that 
most of the eff ect of broad social determinants on child 
mortality will be mediated by interventions included in 
LiST, such as improved water and sanitation, better 
antenatal, labour and birth care, improved nutrition, and 
greater access to high-quality case management of 
diseases, such as pneumonia, diarrhoea, and malaria. In 
the future, tools that are more sensitive to midwifery as a 
package of care need to be developed to enable the 
measurement of increase in the coverage of interventions, 
quality of care, and the broader aspects of care, including 
the interpersonal elements, which are part of midwifery.

Another limitation of LiST is that quality cannot be 
included as a separate and specifi c indicator. We based 
our analysis on the assumption that, as coverage of 
delivery care increases, so does quality. This statement 
might not be correct in all situations. The other elements 
that cannot presently be modelled include respect for 
and understanding of the individual needs of the mother, 
child, and family, and a commitment to active promotion 

of normal biopsychosocial cultural processes of 
pregnancy, childbirth, and the early weeks after birth.1 In 
future, it will be important to go beyond the interventions 
that often focus on mortality and include these elements 
of broader quality of care in such analyses.

We used the HDI to categorise 78 countries into three 
groups. HDI is not the only measure that could have been 
used. We did examine other indexes and did not fi nd 
substantial diff erences in the classifi cation of individual 
countries, hence we used the HDI.

Panel: Improving quality and safety in maternity care: the contribution of 
midwife-led care and units in high-income countries 
This Panel considers how the organisation of care providers, models of care, and 
birthplace setting contribute to high-quality and safe care for mothers and their newborn 
infants in high-income countries.

The philosophy behind midwife-led continuity models is “normality, continuity of care 
and being cared for by a known, trusted midwife during labour. The emphasis is on the 
natural ability of women to experience birth with minimum intervention”.3 Midwife-led 
continuity of care can be provided in small teams or as a caseload model, and occurs within 
a multidisciplinary network of consultation and referral with other care providers. 
Midwife-led continuity of care is associated with substantial benefi ts for mothers and their 
newborn infants, and has no identifi ed adverse eff ects compared with shared or medically-
led care in high-income countries according to one systematic review.3 The authors of a 
second systematic review80 concluded that midwife-led services might off er a cost-
eff ective alternative to the prevailing maternity care model. More recently, an Australian 
randomised controlled trial81 reported that caseload midwifery is associated with cost 
savings in women of all risks, with similar clinical outcomes. 

Midwife-led birth settings include midwife-led units sited alongside obstetric units and 
freestanding midwife units. Midwife-led units that are based in or next to hospitals 
compared with conventional hospital labour wards produce an increased likelihood of 
spontaneous vaginal birth and decreased likelihood of oxytocin augmentation, assisted 
vaginal birth, caesarean birth, and episiotomy, with no diff erence in infant outcomes.82

With regard to freestanding midwife units, there is less evidence.83 A prospective study of 
freestanding midwife unit care in Denmark84 found important benefi ts, such as higher 
levels of satisfaction, decreased maternal morbidity, decreased use of birth interventions, 
including caesarean sections, and increased likelihood of spontaneous vaginal birth 
compared with labour ward care. There were no diff erences in perinatal morbidity in 
infants of low-risk mothers.85

The Birthplace in England Study86 assessed outcomes by intended place of birth for 
women at low risk. For low-risk women, the overall incidence of adverse perinatal 
outcomes was low in all birth settings. For multiparous low-risk women, no diff erences 
were noted in adverse perinatal outcomes between settings. However, the risk of an 
adverse perinatal outcome was higher for women having their fi rst baby who planned to 
give birth at home compared with in an obstetric unit, although the overall level of risk 
was low. The intrapartum transfer rate for women having their fi rst baby was high 
(36–45%), which might explain the adverse outcome rate. The costs were lower for births 
planned at home, in a freestanding unit, or alongside a midwife unit than for planned 
birth in obstetric units.87

Overall, in high-income settings, both the model of care and place of birth are important 
infl uences on a range of health and clinical outcomes for mothers and newborn infants, 
and have economic implications for the health system. Systems need to be in place to 
allow safe and timely transfer to obstetric care and skills without fi nancial, professional, 
and organisational barriers. 
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We found it diffi  cult to decide which interventions were 
deemed part of midwifery or specialist medical care. We 
recognise that some interventions, such as safe abortion 
services, could be considered part of midwifery as a 
package of care because of an increasing proportion of 
manual vacuum aspirations being safely done by mid-
level providers, including midwives and nurses,94 at a 
primary care facility level.95 Another intervention that was 
classifi ed as specialist care was antenatal corticosteroids. 
The classifi cation of the interventions was a consensus 
decision and might not be universally acceptable. 
Nonetheless, the inclusion of antenatal corticosteroids as 
part of midwifery interventions would probably only 
enhance midwifery eff ectiveness.

For interventions such as ectopic pregnancy, we used a 
low-eff ectiveness estimate. We assumed that a CEmONC-
level facility and caregiver would have the skills and 
means needed to deal with an ectopic pregnancy or post-
abortion care. Additionally, LiST always assumes that 
women accessing CEmONC for emergencies would also 
have access to and use non-CEmONC for standard cases, 
which therefore means that both midwives and specialist 
providers are working within a functioning health 
system, something that is not the situation in many 
health systems worldwide.

Conclusions
We have described the range of potential benefi ts that 
full and comprehensive scale-up of midwifery can bring 
to communities and families worldwide, regardless of 
their present level of development. Although it is clear 
that these benefi ts can be very important, further critical 
assessment and research is required to establish how 
health systems and community services can be best 
improved and strengthened in order for midwifery to be 
available and accessible to all. 
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