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The causes of stillbirths are inseparable from the causes of maternal and neonatal deaths. This report focuses on prevention
of stillbirths by scale-up of care for mothers and babies at the health-system level, with consideration for eﬀects and cost.
In countries with high mortality rates, emergency obstetric care has the greatest eﬀect on maternal and neonatal deaths,
and on stillbirths. Syphilis detection and treatment is of moderate eﬀect but of lower cost and is highly feasible. Advanced
antenatal care, including induction for post-term pregnancies, and detection and management of hypertensive disease,
fetal growth restriction, and gestational diabetes, will further reduce mortality, but at higher cost. These interventions are
best packaged and provided through linked service delivery methods tailored to suit existing health-care systems. If
99% coverage is reached in 68 priority countries by 2015, up to 1·1 million (45%) third-trimester stillbirths,
201 000 (54%) maternal deaths, and 1·4 million (43%) neonatal deaths could be saved per year at an additional total cost of
US$10·9 billion or $2·32 per person, which is in the range of $0·96–2·32 for other ingredients-based intervention
packages with only recurrent costs.

Introduction
The causes of stillbirths are inseparable from those that
kill pregnant women and their newborn babies.1
350 000 maternal deaths2 and 3·6 million neonatal deaths
occur every year and are counted in the Millennium
Development Goals, but no global goals or routine data
tracking are in place for the 2·65 million stillbirths.3

Key messages
• Eﬀective interventions to reduce stillbirths often overlap with those to reduce
maternal and neonatal deaths. Birth is a window in which the risks of morbidity and
mortality are substantial for both mother and baby, especially in low-income and
middle-income countries.
• Interventions are best packaged and provided through linked service delivery
methods that are tailored to suit existing health-care systems. Services are best
integrated to provide a continuum of care from before pregnancy through to
postnatal care.
• Interventions should be tailored to the health-system context, with skilled care at
birth and emergency obstetric care taking priority in settings with the highest burden
and the weakest health systems. More complex interventions could be added as
mortality declines and the capacity of the health system increases.
• In 68 countries accounting for 92% of the worldwide burden of stillbirths in 2008,
universal coverage of care (99%) with intervention packages in 2015 could save up
to 1·1 million (45%) third-trimester stillbirths, 201 000 (54%) maternal deaths,
and 1·4 million (43%) neonatal deaths at an additional cost of US$2·32 per person,
which is well below the WHO and World Bank criteria for cost-eﬀectiveness.
• A health-care system is a complex adaptive system, so interventions at the key
interfaces are needed to successfully implement and sustain programmes. Coverage is
improved by provision of basic information and service access to health-care users,
thereby empowering the community, and quality of care is improved by ensuring
health-care providers have skills, knowledge, and resources to provide care. Speciﬁc
implementation strategies are needed to target these aspects of care and meet the
needs of the population.
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Yet eﬀective interventions can reduce stillbirths. In the
third paper of The Lancet’s Stillbirths Series,1 Bhutta and
colleagues estimate that obstetric care and targeting of
hypertensive disease in pregnancy can avert a major
proportion of stillbirths, and substantial additional
reductions can be achieved with interventions targeting
syphilis, malaria, post-term birth, fetal growth restriction,
and diabetes. All of these interventions would be expected
to have an eﬀect on maternal or neonatal outcomes. For
policy and programmatic decision makers, the crucial
issues are cost and the number of maternal and neonatal
deaths and stillbirths averted.
In our report, we examine how key interventions could
be scaled up within maternal and neonatal care packages
in countries of low and middle income, in which 98% of
stillbirths occur. The ﬁfth paper in this Series addresses
the very diﬀerent context of high-income countries.4 We
used statistical modelling based on the Lives Saved
Tool (LiST) to estimate the potential number of lives
saved and the cost to implement packages of interventions.
Additionally, we have identiﬁed evidence gaps and
priorities for research in settings with the highest
stillbirth rates.

Selection of interventions
According to Bhutta and colleagues,1 ten interventions
during pregnancy and childbirth could prevent 45% of
stillbirths in 68 countries listed as priorities in the
Countdown to 2015 report,5 and in which 92% of the
world’s stillbirths occurred in 2008 (panel 1). Most of
these interventions are already part of recommended
packages for maternal and neonatal care, and many are
universally applicable, such as comprehensive emergency
obstetric care. However, interventions such as malaria
prevention are situational and will depend on the local
www.thelancet.com Vol 377 May 7, 2011
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context and burden of disease. Some interventions are
applicable only for health systems with high capacity—
eg, routine induction of labour at 41 weeks might not be
justiﬁed in low-resource settings because calculation of
gestational age might not be accurate, and induction with
poor intrapartum monitoring could result in uterine
hyperstimulation or even uterine rupture.6 Five further
interventions might not reduce stillbirths, but they have
substantial health beneﬁts speciﬁcally for mothers and
neonates, and can be feasibly delivered at the same time
as other stillbirth-speciﬁc interventions: tetanus toxoid
immunisation during pregnancy (two or more vaccine
doses), antibiotics for preterm premature rupture of
membranes, antenatal corticosteroids for preterm labour,
active management of the third stage of labour, and
neonatal resuscitation.
Increasing evidence suggests that when interventions
are packaged and provided through linked service
delivery methods that are tailored to suit existing healthcare systems, cost-eﬀectiveness is heightened and
available human resources are maximised.7 The ten
key eﬀective interventions identiﬁed by Bhutta and
colleagues1 can be organised in packages across the
continuum of care from before pregnancy through pregnancy, labour, and childbirth (panel 1), and, together
with the ﬁve interventions speciﬁcally for mothers and
neonates, can be integrated across service delivery
methods (community care, outreach or outpatient care,
and clinical care; ﬁgure 1). Table 1 outlines the eﬀect of
these 15 interventions plus contraception, delivered in
the same packages at the same time, on maternal and
neonatal deaths.
A continuum of care from household to hospital is
essential, especially for care around the time of birth.13
Outreach or outpatient services, staﬀed by skilled health
workers, provide care close to home. Supported by a
programme for community and home care, such services
encourage care seeking for danger signs during
pregnancy, and are associated with substantially
increased use of skilled care during childbirth.14,15 A
protocol-based referral system allows consultation or
transfer of problem cases to clinical care, staﬀed by
doctors, midwives, or appropriately trained personnel,
up to the level of comprehensive emergency obstetric
care and advanced neonatal care.14 Community care
comprises promotion and uptake of healthy practices,
such as appropriate diet, avoidance of tobacco and indoor
air pollution, family involvement, birth preparedness,
and increasing demand for safe childbirth attended by
properly trained health workers in an appropriately
equipped facility.16

Eﬀects and cost of interventions
Choices about implementation of health services and
priority of interventions are not always based on
systematic decision-making processes and local data.17
Deﬁned levels of stillbirth rates have been used in this
www.thelancet.com Vol 377 May 7, 2011

Panel 1: Packages of interventions to reduce stillbirths in
pregnant women
Before pregnancy and basic antenatal care
• Periconceptional folic acid supplementation or fortiﬁcation
• Prevention of malaria with insecticide-treated bednets or
intermittent preventive treatment with antimalarial drugs
• Syphilis detection and treatment
Advanced antenatal care
• Detection and management of hypertensive disease of
pregnancy, including treatment with magnesium
sulphate and hospital care, or caesarean section if needed
• Detection and management of diabetes in pregnancy
• Detection and management of fetal growth restriction
• Identiﬁcation and induction of mothers with 41 weeks of
gestation or more
Childbirth care
• Skilled care at birth and immediate care for neonates
• Basic emergency obstetric care
• Comprehensive emergency obstetric care

Series as a ﬁrst step towards a data-driven approach to
priority setting. The top priority should be given to
interventions that have the highest eﬀects on mortality,
are aﬀordable and feasible, and improve equity.
We used LiST (version 4.23, beta 14) to model the
numbers of maternal and neonatal deaths and stillbirths averted by scale-up of intervention packages
to 60%, 90%, and 99% coverage (table 2). LiST is based
on modelling of lives saved in The Lancet’s Series on
Child Survival,18 Neonatal Survival,19 and Maternal and
Child Undernutrition, and is built into the freely
available software package Spectrum. LiST is linked to
modules to estimate the eﬀect of family planning
interventions and AIDS interventions,20 and preloads
national data for health status, mortality in 2008, and
intervention coverage. LiST models the eﬀect of changes
in coverage of individual interventions on the reduction
in deaths due to speciﬁc causes. Eﬀect estimates for
each intervention were generated from a standardised
review process developed by the Child Health
Epidemiology Reference Group (CHERG), by use of an
adapted version of the WHO GRADE criteria to assess
the quality of evidence, and with meta-analysis of
intervention eﬀect size where appropriate.21 For
interventions with insuﬃcient or inadequate data, but
clear biological mechanisms, expert opinion was sought
to produce eﬀect estimates for a speciﬁc cause of death.
Inputs and methods have been published previously,21
and coverage assumptions for this analysis are detailed
in the third paper of this Series.1 Table 1 shows the eﬀect
estimates used in the LiST model. Further details are
provided in webappendix pp 1–2.
To model the cost-eﬀectiveness of interventions, we
estimated the total cost of each intervention from the
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Clinical care

Reproductive health
• Elective abortion where legal
• Emergency reproductive and gynaecological care
• Care after abortion

Primary and outpatient care

Reproductive health
• Family planning
• Elective abortion where legal
• Emergency reproductive and gynaecological care
• Care after abortion
Advanced antenatal care
• Detection and management of hypertensive disease of pregnancy
• Detection and management of diabetes mellitus
• Detection and management of fetal growth restriction
• Induction at ≥41 weeks of gestation
Basic antenatal care
• Detection and management of syphilis
• Intermittent preventive treatment and insecticide-treated
bednets for malaria prevention†
• Birth preparedness
Interventions speciﬁcally for mothers and neonates*
• Tetanus toxoid immunisation (two or more vaccine doses)
• Prevention of mother-to-child transmission of HIV infection†

Family and community care

Obstetric referral from
antenatal care

Reduce risk before pregnancy
• Periconceptional folic acid
supplementation or fortiﬁcation
• Prevention of female genital
mutilation
• Promotion of birth spacing
• Prevention of obesity
• Smoking cessation
• Reduction of exposure to indoor
air pollution

Before pregnancy

Improve nutrition
• Balanced protein-energy
supplementation
• Multiple micronutrient
supplementation

Pregnancy

Comprehensive emergency obstetric care
• Seven signal functions, plus caesarean section and blood transfusion
Basic emergency obstetric care
• Seven signal functions, including uterotonics, anticonvulsants,
antibiotics, manual removal of placenta, removal of retained products,
assisted vaginal delivery, and neonatal resuscitation
Skilled care at birth
• Diagnosis of labour and care for normal birth
Interventions speciﬁcally for mothers and neonates*
• Antenatal steroids, active management of the third
stage of labour, and immediate neonatal care
(thermal protection, delayed clamping and clean
cord cutting, and immediate breastfeeding)

Improve care seeking
• Increase demand for skilled care
• In areas of no skilled care, ensure
clean delivery, referral to health
facilities for complications, and
neonatal resuscitation at home

Labour

Strengthen linkages
• Financial incentives
• Community referral and
transport
• Screening for antenatal risk
• Maternity waiting areas

Birth

Figure 1: Integration of intervention packages across service delivery methods and the continuum of care to reduce maternal and neonatal deaths and stillbirths
Postnatal interventions are also important for maternal and neonatal survival but are not included because they do not directly reduce stillbirths and are not
delivered at the same time as stillbirth-speciﬁc interventions. Figure adapted from Kerber and colleagues.7 *Interventions speciﬁc to maternal and neonatal health,
and without an estimated direct eﬀect on stillbirths. †Setting-speciﬁc interventions.

average cost per pregnant woman multiplied by the
number of women covered by the intervention. The type
and quantity of drugs, supplies, and personnel time
needed for each intervention were speciﬁed based on
standard WHO protocols and expert opinion. The
average cost per pregnant woman was then calculated by
use of international drug prices (supplied by the UNICEF
supply catalogue,22 and the Management Sciences for
Health international drug price indicator23) and countryspeciﬁc salary data from the WHO-CHOICE (CHOosing
Interventions that are Cost Eﬀective) database.24 For
1612

facility-based interventions, facility or overhead costs
were added by use of country-speciﬁc estimates for the
cost of an outpatient visit at a clinic or an overnight stay
at a hospital, also from the WHO-CHOICE database.
Cost per use of equipment needed for speciﬁc
interventions was calculated from the cost of the
equipment divided by the expected number of uses of
the item over its lifetime. An additional percentage was
added to account for expenses from extra training,
supervision, monitoring, and evaluation related to the
scale-up of interventions. We did not estimate the
www.thelancet.com Vol 377 May 7, 2011
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Eﬀect on maternal deaths

Eﬀect on stillbirths

Eﬀect on neonatal deaths

Contraception*

Reduced number of pregnancies

Reduced number of pregnancies

Reduced number of pregnancies

Folic acid supplementation or fortiﬁcation

No eﬀect†

0·41 for neural tube defects‡

0·35 for congenital deaths8

0·40 for malaria

0·22 for antepartum stillbirths‡

Eﬀect through reduced intrauterine
growth restriction at term9

Periconceptional period

Pregnancy
Insecticide-treated bednets or intermittent
preventive treatment for malaria prevention
Syphilis detection and treatment

Assumed minimal eﬀect

0·82 for antepartum stillbirths‡

0·03 for sepsis

Detection and management of hypertensive
disease of pregnancy

0·59 for hypertensive disease

0·20 for antenatal and
intrapartum stillbirths‡

Eﬀect calculated as part of basic and
comprehensive emergency obstetric
packages

Detection and management of diabetes

Unknown eﬀect†

0·10 for antepartum and
intrapartum stillbirths‡

Unknown eﬀect†

Detection and management of fetal growth
restriction

No eﬀect†

0·20 for antepartum and
intrapartum stillbirths‡

Unknown eﬀect†

Identiﬁcation and induction of mothers with
≥41 weeks of gestation

No eﬀect†

0·69 on antepartum and
intrapartum stillbirths‡

Unknown eﬀect†

Tetanus toxoid immunisation*

No eﬀect†

No eﬀect†

0·94 for tetanus10

Skilled care at birth and immediate care for
neonates

0·10 for sepsis

0·23 on intrapartum stillbirths

0·25 for asphyxia; 0·10 for
prematurity; 0·25 for sepsis;
0·36 for tetanus

Basic emergency obstetric care

0·08 for obstructed labour; 0·20 for
antepartum haemorrhage; 0·65 for
postpartum haemorrhage; 0·50 for
sepsis

0·45 for intrapartum stillbirths

0·40 for asphyxia; 0·10 for
prematurity; 0·25 for sepsis;
0·36 for tetanus

Comprehensive emergency obstetric care

0·99 for obstructed labour; 0·80 for
antepartum haemorrhage; 0·95 for
postpartum haemorrhage; 0·99 for
hypertensive disease of pregnancy;
0·70 for sepsis

0·75 for intrapartum stillbirths

0·80 for asphyxia; 0·10 for
prematurity; 0·25 for sepsis;
0·36 for tetanus

Antibiotics for preterm premature rupture of
membranes*

0·26 for sepsis

Unknown eﬀect†

0·12 for prematurity; 0·08 for sepsis

Antenatal corticosteroids for preterm labour*

No eﬀect†

No eﬀect†

0·53 for prematurity11

Active management of the third stage of
labour*

0·27 for postpartum haemorrhage

No eﬀect†

No eﬀect†

Neonatal resuscitation*

No eﬀect†

Assumed minimal eﬀect

0·30 for asphyxia12

Childbirth

Eﬀect estimates refer to the reduction in deaths due to a speciﬁc cause as a result of intervention—eg, 0·41 for stillbirths due to neural tube defects means that 41% of
stillbirths due to neural tube defects could be averted with introduction of folic acid supplementation or fortiﬁcation. Postnatal interventions are not included so the
estimates do not represent the full eﬀect on neonatal deaths. *Interventions do not reduce stillbirths but were included in the packages and delivered at the same contact
point, and the reduction in maternal and neonatal mortality was included in the Lives Saved Tool model. †Eﬀect estimate not included in Lives Saved Tool model. ‡Applies to
pregnant women aﬀected based on prevalence data.

Table 1: Eﬀect estimates for interventions before pregnancy, during pregnancy, and at birth to reduce maternal and neonatal deaths and stillbirths

additional cost of building new facilities or major
non-speciﬁc health-system strengthening. Linear costs
of scale-up are unlikely, especially at the highest
coverage—eg, the increase in costs associated with an
increase in coverage from 95% to 99% is likely to be
greater than from 50% to 55%. We used adapted
assumptions of increasing costs for all visits and
hospital stays from the WHO-CHOICE database, but
not for drug costs. Costs of visits were estimated to be
9% higher in regions with 80–95% coverage, and
24% higher in regions with 95–99% coverage, than
were visits in regions with less than 80% coverage. Cost
assumptions are detailed in webappendix pp 3–15. For
the cost per death averted we regarded maternal and
neonatal deaths and stillbirths as equal.
www.thelancet.com Vol 377 May 7, 2011

If full coverage of care (99% including the ﬁve
interventions speciﬁcally for mothers and neonates)
was reached in 2015, up to 1·1 million (45%) thirdtrimester stillbirths, 201 000 (54%) maternal deaths,
and 1·4 million (43%) neonatal deaths could be
prevented per year (table 2) at an additional cost per
person of US$2·32 and a total package cost of
$10·9 billion (table 3) in 68 Countdown countries. The
ﬁve interventions speciﬁcally for mothers and neonates
could save 622 000 lives per year (table 2) and account
for $0·28 of the cost per person (table 3). The cost per
maternal and neonatal death and stillbirth averted for
the ten stillbirth-speciﬁc interventions alone is $4762,
and drops to $3920 with simultaneous delivery of the
ﬁve interventions speciﬁc to mothers and neonates.
1613
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Stillbirths
(2 499 000 at baseline*)

Maternal deaths
(371 000 at baseline*)

Neonatal deaths
(3 333 000 at baseline*)

Total deaths
(6 203 000 at baseline*)

Deaths
averted

Deaths
averted

Reduction
in deaths

Deaths
averted

Deaths
averted

Reduction
in deaths
18%

Reduction
in deaths

Reduction
in deaths

60% coverage†

615 000

25%

106 000

29%

388 000

12%

1 109 000

90% coverage†

1 017 000

41%

175 000

47%

712 000

21%

1 903 000

31%

99% coverage†

1 134 000

45%

198 000

53%

828 000

25%

2 161 000

35%

99% coverage plus maternal and
neonatal interventions‡

1 134 000

45%

201 000

54%

1 447 000

43%

2 782 000

45%

Numbers of deaths averted have been rounded to nearest thousand, but percentages were based on actual numbers. Each death (maternal death, neonatal death,
and stillbirth) has equal weight. *Projected number of deaths in 2015, assuming no change in coverage levels from those in 2011. †Coverage of ten stillbirth-speciﬁc
interventions. ‡Coverage of ten stillbirth-specfic interventions plus ﬁve interventions speciﬁcally for mothers and neonates and with no estimated eﬀect
on stillbirths.

Table 2: Potential stillbirths, neonatal deaths, and maternal deaths averted in 2015 according to level of coverage

Number of deaths averted

Stillbirths

Intervention packages

Maternal
deaths
··

Neonatal
deaths

Cost per death averted (US$)

Stillbirth

··

Neonatal
death

Stillbirth,
maternal death,
or neonatal death

9 573 310 000

8591

52 711

13 787

4762

2·04

860 605 000

4348

1 611 623

8364

2856

0·18

10 000

Not
estimated†

4 762 192 000

19 840

475 113

19 045

1·01

198 000

1000

Advanced antenatal care

240 000

··

Maternal
death

Cost per person
(general
population*; US$)

103 000

Basic antenatal care

Childbirth care

Total additional
cost (US$)

696 000

171 000

591 000

3 950 513 000

Interventions speciﬁc to maternal and
neonatal health

Not
estimated‡

19 000

753 000

1 331 645 000

Total for all intervention packages

1 134 000

201 000

1 447 000

10 904 955 000

5673
Not
estimated‡
9614

Not
estimated†

23 094

6679

2708

0·84

69 823

1768

1724

0·28

54 347

7536

3920

2·32

Numbers of deaths averted and total additional cost have been rounded to nearest thousand. *Calculated with the estimated population size of 4 696 000 000 according to UN estimates for 2008. †These
interventions have an unknown eﬀect on neonatal deaths, so cost per death averted was not estimated in the Lives Saved Tool model. ‡These interventions have an unknown eﬀect on stillbirths, so cost per
death averted was not estimated in the Lives Saved Tool model.

Table 3: Cost per death averted in 2015 with implementation of intervention packages at 99% coverage

Although interventions in the basic and advanced
antenatal care packages are crucial, most deaths
are prevented through comprehensive emergency
obstetric care (ﬁgure 2). If all women gave birth in
health facilities oﬀering high-quality comprehensive
emergency obstetric care, 27% (696 000) of stillbirths,
46% (171 000) of maternal deaths, and 18% (591 000) of
neonatal deaths could be averted. Childbirth care is an
expensive package at a total additional cost of just under
$4 billion, but has the biggest eﬀect on the number of
deaths, with a cost per death averted of $2708, and a
cost per person of just $0·84 (table 3). Increased access
to setting-speciﬁc interventions, such as intermittent
preventive treatment and insecticide-treated bednets
for malaria prevention in pregnancy, could prevent
40 000 deaths per year at a cost per person of only $0·06.
Family planning interventions were not included in our
analysis, but this crucial package would probably have a
major eﬀect on the number of deaths prevented at an
aﬀordable extra cost. In a separate analysis by the
Guttmacher Institute, the cost to meet the unmet need
for modern family planning methods was estimated to
1614

be $3·6 billion in addition to the $3·1 billion that has
been allocated for modern contraceptives.25,26

Achievable scale-up of interventions
Outreach services
Reaching 60% of mothers and babies with the ten
interventions from before pregnancy through to childbirth
could prevent 18% of deaths (table 2), but this rapid
increase in coverage might be unrealistic in the highest
mortality settings. In health systems with low access,
increase in outreach and outpatient services is easiest at
ﬁrst and can ensure equitable access while advanced
clinical and referral care is strengthened. In previous
analyses of community care and outreach or outpatient
care, improvement of coverage was estimated to reduce
neonatal deaths by a third, even without advanced clinical
care.19,27 Similar analyses for maternal deaths have not
been undertaken. For outreach services providing care
before pregnancy and basic antenatal care, an increase
in coverage of just 20% could be achievable in these settings by 2015. This moderate increase could save
85 000 lives per year. Strengthening of family planning
www.thelancet.com Vol 377 May 7, 2011
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1 600 000

Stillbirths averted
Maternal deaths averted
Neonatal deaths averted

Childbirth care

1 400 000

Number of deaths averted in 2015

1 200 000

1 000 000

800 000

600 000

400 000

Basic antenatal care

Advanced antenatal care

200 000
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Figure 2: Number of lives saved in 2015 at full (99%) coverage by package
*Interventions speciﬁc to maternal and neonatal health, and without an estimated direct eﬀect on stillbirths. †Women receiving comprehensive emergency obstetric
care are assumed to have access to the highest level of care during childbirth, including skilled care and basic emergency obstetric care if needed.

services would save lives through fewer pregnancies and
helping families to plan and space pregnancies. Services
that can be scheduled (ie, do not need 24-h clinical care
availability) are most amenable to fairly rapid
improvements, but can be constrained by issues with
supply chain management and the need for increased
demand for care.
Health systems vary and local context is highly
important. An intervention will not have the same
eﬀect, cost, and feasibility everywhere, and variation
is often substantial even within countries. Healthsystem performance and existing platforms for scaleup (eg, policy to enable task shifting for caesarean
section, mass media campaigns for behaviour
www.thelancet.com Vol 377 May 7, 2011

change), and funding opportunities or ﬁnancial
constraints should be considered in health planning
and prioritisation.

Settings with 25 stillbirths per 1000 births or more
In settings with the highest mortality, only half of all
births take place in health facilities, and often the quality
of care is low, with essential supplies and trained
providers often absent (table 4). The programmatic
priority is for communities to be linked to care for family
planning, basic antenatal care, and skilled care at birth,
including caesarean section. Until basic links are
developed, community structures might need to be
strengthened to provide care at or close to home,
1615

Series

≥25 stillbirths per 1000 births

15–24·9 stillbirths per 1000 births

5–14·9 stillbirths per 1000 births

Number of stillbirths

1 120 000

1 010 000

470 000

<5 stillbirths per 1000 births
45 000

Median skilled birth attendance
(IQR)

50% (39–59)

65% (48–81)

98% (93–99)

100% (99–100)

Number of intrapartum stillbirths

563 000 (50%)

509 000 (50%)

110 000 (23%)

7000 (16%)

Priorities

Ensure availability and access to
family planning, basic antenatal
care services, skilled attendance at
birth, basic emergency obstetric
care, comprehensive emergency
obstetric care, and clean and safe
delivery where referral care is not
possible

Add major focus on hypertensive
disease of pregnancy

Consider addition of stillbirthspeciﬁc interventions, including
induction for post-term pregnancy,
increased screening for fetal growth
restriction, and increased detection
and management of diabetes
mellitus

Improve professional care, and
undertake clinical audits

Situational interventions

Prevent malaria in pregnancy with
insecticide-treated bednets and
intermittent preventive treatment,
and prevent mother-to-child
transmission of HIV infection

Prevent malaria in pregnancy with
insecticide-treated bednets and
intermittent preventive treatment,
prevent mother-to-child
transmission of HIV infection, and
consider folic acid supplementation
or fortiﬁcation

Address lifestyle factors, such as
prevention of obesity, smoking
cessation, and reduction of alcohol
consumption

Address lifestyle factors, such as
prevention of obesity, smoking
cessation, and reduction of alcohol
consumption

Programmatic principles

Promote demand for care, build on
outreach services, and strengthen
district health facilities

Increase coverage of skilled care and
referral systems, target the poorest
individuals, and close equity gaps

Improve quality of care, and ensure
equity

Improve quality of care, and ensure
equity

Table 4: Priorities for reduction of stillbirths and maternal and neonatal deaths according to stillbirth rates in 2015

including promotion of antenatal risk screening, clean
and safe birth, and neonatal resuscitation. Concomitantly,
the quality of care provided within the health system
during family planning advice, and antenatal,
intrapartum, and postnatal care should be also improved,
thereby encouraging the community to use the facilities
available. Although delivery of individual or vertical
health interventions can be crucial to rapidly increase
coverage, interventions to address stillbirths are less
amenable to a vertical approach, and a more sustainable
solution is to integrate interventions and delivery
strategies within existing health-system packages.28

for fetal growth restriction and diabetes, and addressing
of lifestyle factors should be possible, together with the
interventions expected in settings with more than
15 stillbirths per 1000 births (table 4).

Settings with 15–24·9 stillbirths per 1000 births

Increasing the reach of the existing health system

In settings with high mortality, about two-thirds of births
take place in a health facility, and the priority is to
increase coverage of advanced antenatal care services,
particularly hypertensive diseases of pregnancy and
high-quality comprehensive emergency obstetric care
(table 4). To maintain such service delivery, speciﬁc plans
for human resources are needed. Simultaneously,
demand for skilled birth attendance could be increased
by community mobilisation eﬀorts, ﬁnancial incentives,
communication and transport systems, and community
birthing centres to target the poorest, hard-to-reach, and
most at-risk populations. Improvement of the skills and
knowledge of health-care providers towards specialised
care is feasible.

Change in practice and implementation of new
interventions sustainably

Settings with ﬁve–14·9 stillbirths per 1000 births
In settings with moderate mortality, the vast majority of
pregnant women deliver in facilities. Induction for postterm pregnancy, increased screening and management
1616

Settings with less than ﬁve stillbirths per 1000 births
In settings with the lowest mortality, priorities include
addressing of inequity and a focus on lifestyle factors,
including prevention of risk factors before conception
such as maternal obesity, smoking, and alcohol
consumption, as discussed by Flenady and colleagues4 in
this Series (table 4).

Eﬀorts to achieve the maximum from existing
opportunities are accompanied by opportunities to
plan, invest, and act now to reach universal coverage.
The health system is a complex adaptive system in
which the actions of individual agents within the system
are interconnected and can change the context for other
agents.29 Improvement of the quality and coverage of
care to reduce maternal and neonatal deaths and
stillbirths is similarly complex. Successful implementation of known lifesaving interventions within
health-system packages requires consideration of many
interfaces between individual agents that aﬀect whether
the introduction of the packages will be eﬀective
(ﬁgure 3). Every interface contributes to reduction of
unnecessary deaths of mothers and their babies. Other
interfaces are possible—eg, direct communication of
policy makers with health-care providers or the
www.thelancet.com Vol 377 May 7, 2011

Series

community. A summary of published reports of
strategies for each interface is provided in
webappendix pp 16–22.

Goal: reduced mortality and morbidity
Interface 7:
Provider to implement knowledge and skills, and
use resources to provide care to the patient within
policy guidelines, including adequate information
to enable discussion and appropriate decisions
by the patient

Policy makers and heads of health
Emergence of attention to a disease or public health
concern can be analysed through a framework of actor
power, ideas, issue characteristics, and political context.30
Shiﬀman30 argued that to propose policies to governments,
ideas and global health organisations might be the most
important instruments to direct policy. Stillbirths are not
prominent on the agenda of policy makers and heads of
health despite the high burden and cost-eﬀectiveness of
intervention.31 To put stillbirths and neonatal and maternal
deaths on the policy agenda, global health advocates need
to deﬁne the problem, communicate the problem and
solution, and possibly create institutions, or at least
sections within institutions, that are dedicated to this
issue. A good opportunity for decision makers would be
to ensure availability of high-quality emergency obstetric
care services, thereby preventing the largest proportion of
all stillbirths and neonatal and maternal deaths.

Health-promotion managers and the community
Evidence suggests that mass media campaigns have an
important role in aﬀecting use of health-care
interventions for maternal and child health, and
therefore such campaigns are also relevant to stillbirth
prevention.32 Mass media campaigns can eﬀectively
change smoking behaviour in adults,33 prevent initial
uptake of smoking in young people,34 promote
HIV testing,35 and increase the awareness, knowledge,
and consumption of folic acid before and during
pregnancy to reduce neural tube defects.36 Patientmediated interventions can also improve health care
with diﬀerent levels of eﬀectiveness and feasibility of
implementation32—eg, working with women’s groups in
a participatory way can be an eﬀective mechanism to
convey messages, develop local solutions to problems,
and improve demand for high-quality care.37–39
In high mortality settings in which most births occur at
home, community-based interventions reduce neonatal
mortality and stillbirths.16 Findings of a Cochrane review
of 18 cluster-randomised or quasi-randomised trials
showed that community-based packages signiﬁcantly
reduced maternal morbidity by 25%, neonatal mortality
by 24%, and stillbirths by 16%, and also increased healthy
behaviours such as referrals for pregnancy-related
complications and early breastfeeding.16 Evidence for
reduction in maternal mortality from community care is
weak, but strong evidence suggests that community
interventions do increasedemand for skilled care.13
Intensive community mobilisation activities have been
associated with a doubling of skilled birth attendance
over 1–3 years.13,40 Successful initiatives including the
community can originate in community groups, such as
mothers’ groups.37
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Health-care
providers

Patients

Interface 6:
Convey policy, and provide resources,
knowledge, and skills needed to
implement policy

Health-care
managers

Community

Interface 3:
Provide constant
messages

Interface 4:
Ensure community has access
to health care to enable
implementation of policy

Interface 5:
Convey policy, and decide allocation
of resources needed to implement policy
Heads of
health

Health-promotion
managers
Interface 2:
Convey policy,
and decide strategy
and messages for
the community

Interface 1:
Decide on and
convey policy
Policy makers

Figure 3: Key health-system interfaces to aﬀect change

Panel 2: Strategies for settings with high stillbirth rates
(≥25 per 1000 births): India’s JSY programme
In 2005, the Government of India launched the JSY
programme, a national conditional cash transfer scheme to
provide incentives to women of low socioeconomic status to
give birth in a health facility. JSY is implemented by
community health workers who identify pregnant women
and help them to get to the health facility. The health workers
also help the women to receive at least three antenatal care
visits, immunisation for the neonate, a postnatal
examination, and counselling to help start and continue
breastfeeding. In an analysis from the nationwide
district-level household surveys done in 2002–04 and
2007–09, the JSY programme had increased the coverage of
three antenatal visits by 15–20% and facility-based births by
about 30%. With the increase in care seeking, perinatal and
neonatal deaths reduced by about 10%, but the change in
maternal mortality was not signiﬁcant. The restricted
coverage of the programme to reach the poorest women, and
gaps in the quality of implementation, might partly explain
the fairly small mortality reduction. Findings of the analysis
showed a need to maintain and improve the quality of
obstetric and neonatal care available in health facilities to
cope with increasing demand.
JSY=Janani Suraksha Yojana. Adapted from Lim and colleagues.42
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Panel 3: Strategies for settings with moderate stillbirth rates (5–14·9 per
1000 births): reduction of perinatal mortality in Belo Horizonte, Brazil
Belo Horizonte is the fourth largest city in Brazil. In 1994, the municipality implemented a
national public health system to provide universal health care, resulting in improved access
for about 80% of people living in the city, with 149 health centres distributed in the poorest
areas. Surveillance of maternal deaths began in 1997 after a national recommendation by
the ministry of health. In 1999, a perinatal health commission of relevant stakeholders and
professional organisations did a comprehensive audit of maternity care in Belo Horizonte. A
policy framework was then established by the politicians and heads of health care to reduce
maternal and perinatal mortality (interface 1; ﬁgure 3).
Consistent health-promotion messages were introduced (interfaces 2 and 3), and,
in 2000, all women attending antenatal clinics received educational information and
prenatal cards. Media campaigns and information on health-care facilities were conveyed
to the population, and community health workers visited pregnant women in deprived
areas, urging them to attend antenatal clinics. A municipal regulation in 2000 forbade
hospitals from turning away women in labour, and made clinical assessment obligatory
before transfer to appropriate care. Access (interface 4) was further improved by a system
to transport pregnant women between health institutions. A new municipal perinatal
health system deﬁned referral pathways and the levels of care that each hospital could
provide (interface 5). Maternity services in hospitals providing inadequate care were
closed, aﬀecting nine of the 16 public service hospitals. Additional resources were
channelled into the remaining seven maternity hospitals, and bed capacity for neonates
doubled between 2000 and 2002. Neonatal intensive care units were equipped and
opened (interface 5). A continuum of care after maternity discharge was established, with
home visits and a primary health clinic appointment in the ﬁrst week after birth for each
mother and baby. From 2000, the municipality introduced staﬀ training in emergency
obstetric and neonatal care, including triage methods to prioritise care within the health
centres and maternity hospitals.
In 2002, perinatal audit, including process audit, was introduced, and the results fed
back to the staﬀ. For example, in 1999, only 20% of women in labour were monitored
with partography, whereas in 2006, 80% had an adequate or complete partograph
(interface 6). From 2003, emphasis was placed on the patient to health-care provider
interface (interface 7), with seminars in the humanisation of obstetrics and neonatal
care. In 2005, municipal legislation guaranteed each woman the right to have a
companion in labour. Community volunteers are now available in six of the seven
maternity hospitals.
These comprehensive changes through all seven interfaces were accompanied by
reductions in perinatal mortality: in 1999, 9·9 perinatal deaths per 1000 births
(birthweight ≥1500 g) occurred, of which 4·2 per 1000 births were from intrapartum
causes, whereas in 2007, 4·2 perinatal deaths per 1000 births occurred, of which 1·3 per
1000 births were from intrapartum causes.

Incentives to create demand, such as vouchers and
conditional cash transfers, have successfully increased
facility-based births, and these strategies are possible even
at wide scale, and seem to increase the uptake of preventive
services and encourage some preventive behaviours.41 An
example is India’s Janani Suraksha Yojana (JSY)
programme (panel 2).42 However, the reduction in
mortality according to the perinatal evaluation is somewhat
disappointing—policymakers also need to invest in
improvement of quality of care in facilities.
Darmstadt and colleagues43 systematically reviewed the
eﬀect of community-based skilled birth attendants,
trained traditional birth attendants, and communitybased workers on perinatal and intrapartum outcomes,
and recommended skilled care for all pregnant women
and linkage of community strategies with prompt,
high-quality emergency obstetric care. Innovative
community-based strategies combined with healthsystem strengthening could improve care and coverage
for the rural poor. Although there is sometimes tension
between the formal health system and community
structures, ﬁndings of two studies in Pakistan showed
that eﬀective linkages could be created in settings where
70% of births take place at home.38,39 In the ﬁrst study,38
the district used specially trained Lady Health Workers in
antenatal and postnatal care, traditional birth attendants
to ensure clean births and in neonatal care and
resuscitation, and community volunteers. The community volunteers helped to set up health committees
for maternal and neonatal care in their villages in close
liaison with the Lady Health Workers. These committees
supported Lady Health Workers in undertaking 3-monthly
group education sessions in the intervention villages,
helped to establish an emergency transport fund for
mothers and neonates, and managed to increase the
number of births in health facilities, signiﬁcantly
reducing the rates of stillbirths and neonatal deaths. In
the second study,39 traditional birth attendants were
trained and issued with disposable delivery kits, Lady
Health Workers linked traditional birth attendants with
established primary-care facilities, and obstetric teams
provided outreach clinics for antenatal care. These
interventions led to signiﬁcant reductions in rates of
stillbirths and neonatal mortality rates, and fewer
maternal complications.

Health-care managers and the community
Health-care managers have direct interaction with the
community in improvement of accessibility. Eﬀective
strategies to link mothers with skilled care during
pregnancy, labour and birth, described by Lee and
colleagues,13 included increase of community demand
for obstetric care through community mobilisation and
ﬁnancing strategies, and use of approaches to bring
pregnant women closer to the formal health system, such
as community referral systems and transport schemes,
antenatal risk screening by health workers, and maternity
waiting homes.
1618

Heads of health and health-care managers
To save the most lives, increasing coverage of, and
access to, care is not enough, but is still part of the remit
of heads of health and health-care managers. Quality
must improve and remain high to maintain demand for
health services. Provision of high-quality services
requires staﬀ with appropriate skills, and essential
equipment and drugs. Strategies to select appropriate
technology and ensure adequate delegation and use of
resources can be highly eﬀective, according to several
systematic reviews.32,44 Health-care managers decide
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which guidelines are most cost eﬀective, especially
relating to the use of equipment and technology, and
request resources from heads of health care. Healthcare managers might also be responsible for assignment
of certain tasks. Task shifting can be used to transfer
capacity and responsibility to the next level of providers,
including nurses or medical assistants, to do aspects of
obstetric care, such as delivery by caesarean section.
Evaluation of large-scale task shifting in African
countries has shown that this strategy is feasible, safe,
and cost eﬀective.17

Health-care managers and health-care providers
In a meta-analysis of before and after studies, use of a
perinatal death audit reduced perinatal mortality by 30%,
but the challenge is to scale up the audit to identify and
implement solutions, and, especially, ensure the audit
cycle is closed (ie, implementation of interventions
completed).45 Although many training programmes have
been rolled out, there are few rigorous evaluations of
their eﬀectiveness and cost.46 The success of these
programmes and diﬀerent training models, particularly
with mentoring and accreditation components, should
be a priority for assessment in developing countries.
Other successful methods for intervention at the level of
health-care managers and providers are detailed in
webappendix pp 16–22.

Low-income
countries (n=25)*

Middle-income
countries (n=14)†

Does training and retraining of professional midwives in
antenatal and intrapartum care reduce stillbirth rates?

1

6

What is the most cost-eﬀective antenatal care package, with
clearly deﬁned component interventions, for the prevention of
stillbirths?

2

2

Does training of community health workers in promotion of
pregnancy health reduce stillbirth rates?

3

NA

Can community mobilisation strategies improve care-seeking
patterns and reduce stillbirth rates?

4

NA

Do training drills for simulation of management of obstetric
emergencies reduce stillbirth rates?

5

5

What is the most eﬀective strategy for implementation of
on-site syphilis screening and treatment at antenatal clinics?

6

1

Does training and retraining of midwives and physicians in
neonatal resuscitation reduce stillbirth and perinatal
mortality rates?

7

3

How can perinatal audit and improvement of facility quality be
most eﬀectively undertaken to reduce stillbirth rates?

8

4

How can antenatal care be made easily available to all pregnant
women at community level?

9

NA

What are the beneﬁts, if any, of community support groups on
reduction of the risk of stillbirth?

10

NA

The ﬁrst ten ranked research questions for low-income countries are shown. Detailed research questions scored are
provided in webappendix pp 23–26 for low-income countries and in webappendix pp 27–30 for middle-income countries.
n=number of research questions. NA=not applicable because the research question was not included as an option in the
list for scorers. *Scored by 23 experts. †Scored by 19 experts.

Table 5: Rankings of research priorities for implementation of interventions to reduce stillbirths in
low-income and middle-income countries by 2015

Health-care providers and health-care users
During the interaction between health-care providers
and health-care users (patients), an empathetic relationship improves client satisfaction, but might also
contribute to improvement of outcomes.47 For example,
women with diabetes who were given more information
and felt respected achieved better diabetic control than
did those receiving standard treatment regimens.47,48
Although we could not identify a randomised trial related
to motivational interviewing or shared decision making
in antenatal care, ﬁndings of a review showed that
antenatal counselling was a key factor in improved uptake
of skilled care during childbirth.49 Appropriate selection
and implementation of strategies can lead to large
reductions in mortality, as seen in the massive decline in
perinatal mortality in Belo Horizonte, Brazil (panel 3).

Knowledge gaps
We used the method described by Joy Lawn and
colleagues in the second paper of this Series,3 and
published previously,50 to develop research questions
related to implementation of interventions to prevent
stillbirths. These questions focused on service delivery
in low-income and middle-income countries, drawing
on experience, published reports of delivery of
interventions to prevent stillbirths, and reviews of the
pregnancy and childbirth database of Cochrane
systematic reviews (webappendix pp 23–30).17,51 The
research questions were divided into categories of
www.thelancet.com Vol 377 May 7, 2011

development and implementation of interventions;
those pertaining to development are reported in the
third paper of this Series.1 In some cases, research
questions overlapped between low-income and middleincome countries. From networks of researchers and
professionals with an interest in stillbirths, we contacted
experts by email to score the questions.
We identiﬁed three broad research priorities: systems
for antenatal and intrapartum care, training, and access
to care (table 5). Training of professionals in both lowincome and middle-income countries included training
and retraining of midwives in maternal care, training in
neonatal resuscitation, training drills for obstetric
emergencies, and training in outreach work and
telemedicine for resource-poor settings. For low-income
countries, a research question on training community
health workers also received high priority. Perinatal
audit is a well established instrument to improve
services and reduce perinatal mortality.45 However, the
best methods to implement perinatal audit and improve
facility quality are unclear, which was recognised by the
high priority given to this question for both low-income
and middle-income countries.
Lack of access to obstetric care services in low-income
countries is a serious hindrance to reduction of
stillbirths.52 This issue was addressed by three research
questions that emerged as priorities, one on community
1619
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Countries

Interventions

Year of
baseline
coverage

Target
coverage

Costing method

Total additional
Cost per person
yearly cost in 2015 per year (total
population)

The Lancet’s Child
Survival Series (2005)56

42

23 neonatal and
child interventions

2000

99%

Ingredients-based running costs with human
resource time based on normative delivery schedule
and amortised facility costs, plus additional time for
training, supervision, monitoring, and evaluation

5·1 billion
(in 2004 US$)

1·23
(in 2004 US$)

The Lancet’s Neonatal
Survival Series (2005)19

75

16 neonatal
interventions

2000

90%

Ingredients-based running costs with human
resource time based on normative delivery schedule
and and amortised facility costs, plus additional time
for training, supervision, monitoring, and evaluation

4·1 billion
(in 2004 US$)

0·96
(in 2004 US$)

Countdown to 2015
(2005)59

60

32 maternal,
neonatal, and child
interventions

2005

99%

Ingredients-based running costs with human
resource time based on normative delivery schedule
and amortised facility costs, plus additional time for
training, supervision, monitoring, and evaluation

7 billion (range
4·6–10·7 billion;
in 2004 US$)

1·62
(in 2004 US$)

WHO World Health
Report (2005)57

75

67 maternal,
neonatal, and child
health
interventions and
services (23 for
mothers and
neonates)

2005

95%

Bottom-up ingredients-based approach

7·8 billion
(in 2004 US$)

1·05
(in 2004 US$)

Guttmacher Institute
(2009,25 revised
in 201026)

UN Development
Programme
developing
countries (all
except Australia,
Canada, Japan,
New Zealand,
USA, and all
European nations)

26 reproductive,
maternal, and
neonatal
interventions

2008

Universal
coverage
(100% met
need for
family
planning
interventions)

Direct costs based on UN Population Fund’s
reproductive health costing tool; indirect costs,
including overhead costs for programme
management, supervision, health education,
monitoring, and evaluation, advocacy, human
resources training, information systems, commodity
supply systems, and capital costs to maintain and
expand the physical capacity of health facilities

12·8 billion
(3·6 billion for
family planning,
9·2 billion for
maternal and
neonatal care;
in 2008 US$)

2·23 for
maternal and
neonatal care
(in 2008 US$)

Taskforce for
Innovative
International Financing
for Health Systems
(2009)58

49 low-income
countries (not
including China
and India)

2008
135 maternal,
neonatal, child, and
infectious disease
interventions

No speciﬁed
target

WHO normative approach, and MBB method;
ingredients-based approach, including health-systems
strengthening (eg, new facilities), and incentives for
increasing demand; costs for health-systems
strengthening were 62% of MBB estimated costs and
74% of WHO normative estimated costs

18·6–36·5 billion
from MBB
estimate,
45·2–58 billion
from WHO
normative estimate
(in 2005 US$)

24 from MBB
estimate,
29 from WHO
normative
estimate
(in 2005 US$)

WHO Commission on
Macroeconomics and
Health (2002)60

All sub-Saharan
African countries
plus all other
countries with
gross national
product below
US$1200 per
person

34 priority
interventions,
including
interventions for
mothers, perinatal
period, children,
tobacco use,
tuberculosis, and
HIV/AIDS and
sexually
transmitted
infections

2002

65–95%,
dependent on
the
intervention

Capital components and requirements for
complementary management and institutional
support; investments in new facilities, and
recruitment and training of new personnel; and cost
estimates to address various constraints, speciﬁcally
the shortage of appropriately qualiﬁed staﬀ, poor
distribution of staﬀ, weak technical guidance, poor
programme management and supervision,
inadequate drug and medical supplies, lack of
equipment and infrastructure, and poor accessibility
of health services

94 billion
(in 2002 US$)

10 (in 2002 US$)

The Lancet’s Stillbirths
Series (2011)

68

15 maternal and
perinatal
interventions (ten
speciﬁc to
stillbirths)

2008

99%

Ingredients-based running costs with human
resource time and amortised facility costs based on
the Lives SavedTool, UNICEF drug costs according to
UNICEF, and inputs from the WHO-CHOICE database

10·9 billion
(in 2008 US$)

2·32
(in 2008 US$)

MBB=marginal budgeting for bottlenecks.

Table 6: Comparison of multicountry costing exercises for maternal, neonatal, and child health, with a target year of 2015

mobilisation, one on availability of community-based
antenatal care, and one on the possible beneﬁts of
community support groups. Surprisingly, the question
on task shifting for caesarean section was rated poorly,
which might indicate resistance to the idea by
some scorers.
1620

Several priority areas were identiﬁed for research in
antenatal care. The WHO antenatal care trial has resulted
in the application of simple and eﬀective packages of
antenatal care in many countries.53 However, little is
known about the cost-eﬀectiveness of packages in terms
of prevention of stillbirths, and the best mix of component
www.thelancet.com Vol 377 May 7, 2011
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interventions. On-site syphilis screening is an essential
component of antenatal care, and is second to obstetric
care in number of deaths averted, but gaps remain in
strengthening of the supply chain to ensure availability
of diagnostic equipment and drugs. The potential eﬀect
of antiretroviral treatment was of high research priority
for middle-income countries, but less so for low-income
countries. A research priority in delivery of intrapartum
care was understanding of barriers to community
volunteer companionship for women in labour; this
strategy is beneﬁcial to maternal and neonatal outcomes,
but stillbirths have not been assessed as an outcome.54
We also noted some research interest in critical time
intervals during emergency caesarean section in middleincome countries.

Implications for investment
In countries with the highest burden of maternal and
neonatal deaths, stillbirths are also high. The global
stillbirth rate has reduced since 1995, and some middleincome countries have made remarkable progress, but
the gap for the poorest countries and families, especially
in rural Africa, is increasing. Our estimates suggest that
a total additional running cost of about $10·9 billion
would be needed per year to provide this maternal,
neonatal, and stillbirth package to 99% of families in
68 Countdown countries, which translates to an
additional $2·32 per person per year (table 3). When
maternal and neonatal deaths and stillbirths are
considered together, the cost is less than $4000 per death
averted (table 3), which, at twice the average gross
national income per person in these 68 countries, is well
below the WHO and World Bank criteria for costeﬀectiveness.55 For every country, the package without
advanced antenatal care is highly cost eﬀective. Advanced
antenatal care is cost eﬀective in middle-income
countries with a high burden of maternal and neonatal
deaths and stillbirths. Obstetric care is the most costeﬀective package to reduce maternal deaths, but if only
maternal deaths are considered we estimate a cost of
$23 094 per death averted, compared with $2708 per
death averted if stillbirths and neonatal deaths are also
included. Advocacy for investment in obstetric care
would beneﬁt from inclusion of these outcomes.
Comparisons of diﬀerent cost estimates for scale-up of
maternal, neonatal, and child health are complex because
estimates vary in terms of countries included, coverage
targets, timeframes for scale-up, interventions, and costing
approaches.19,25,56–58 Our cost estimates for 2015 are broadly
similar to previous estimates that used ingredients-based
approaches for the highest burden countries—notably, the
WHO World Health Report 2005,57 the Countdown to 2015
report in 2005,59 and reports by the Guttmacher Institute25,26
(table 6). We estimate slightly higher total costs than do
these previous estimates because of diﬀerent countries
included, 99% coverage targets, and inclusion of advanced
antenatal interventions that have not previously been
www.thelancet.com Vol 377 May 7, 2011

considered. However, we have not included interventions
for postnatal and child care.
Most of these previous costing exercises did not
include costs for health-system strengthening, which is
clearly a limitation in terms of specifying the true
amount of funding needed to scale up services. However,
these comparisons do suggest that the recurrent costs of
the interventions to reduce stillbirth proposed in our
report are roughly consistent with estimates using
similar approaches but a diﬀerent set of interventions.
The two estimates which did include these systems
costs—the Taskforce for Innovative International
Financing for Health Systems,58 and the WHO
Commission on Macroeconomics and Health60—had
much higher estimated costs (table 6). Besides the
additional costs for health-system strengthening, these
cost estimates also included a larger range of
interventions than we investigated (eg, multisectoral
interventions for HIV/AIDS infection, tuberculosis,
tobacco use, water, and sanitation) towards reaching all
health-related Millennium Development Goals.58 Cost
estimates by the Taskforce for Innovative International
Financing for Health Systems accounted for 62–74% of
the total costs of health-system strengthening.58

Conclusion
The health of mothers and neonates has received increased
attention and funding in the past 5 years,61,62 but stillbirths
have not received a similar increase in attention.31 Existing
packages designed to save the lives of mothers and
neonates can have an important eﬀect on stillbirths, and
stillbirths could be further reduced by addition of selected
stillbirth and neonatal interventions to existing healthsystem packages. Essential packages should prioritise
interventions with the highest eﬀect and cost-eﬀectiveness
based on local problems, and interventions should be
phased appropriately for a particular health-system context.
To save the most lives, care needs to be delivered at all
levels of the health system and implemented with proven
techniques that target key health-system interfaces. The
most eﬀective way to reduce mortality is to strengthen the
health system, starting with skilled care at birth, emergency
obstetric care, development of community linkages
especially in rural and underserved populations, and
increasing quality and equity, with addition of more
complex interventions as mortality declines and the
capacity of the health system increases. Every year, the lives
of more than 1·7 million women and neonates could be
saved with interventions that are known to be eﬀective
during pregnancy and birth, and more than 1 million thirdtrimester stillbirths could be prevented with the same care,
providing a triple return for every dollar invested.
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