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Abstract

Background: The time of labor, birth and the first days of life are the most vulnerable period for mothers and
children. Despite significant global advocacy, there is insufficient understanding of the investment required to save
additional lives. In particular, stillbirths have been neglected. Over 20 000 stillbirths are recorded annually in South
Africa, many of which could be averted. This analysis examines available South Africa specific stillbirth data and
evaluates the impact and cost-effectiveness of 13 interventions acknowledged to prevent stillbirths and maternal
and newborn mortality.

Methods: Multiple data sources were reviewed to evaluate changes in stillbirth rates since 2000. The intervention
analysis used the Lives Saved tool (LiST) and the Family Planning module (FamPlan) in Spectrum. LiST was used to
determine the number of stillbirths and maternal and neonatal deaths that could be averted by scaling up the
interventions to full coverage (99%) in 2030. The impact of family planning was assessed by increasing FamPlan'’s
default 70% coverage of modern contraception to 75% and 80% coverage. Total and incremental costs were
determined in the LiST costing module. Cost-effectiveness measured incremental cost effectiveness ratios per
potential life years gained.

Results: Significant variability exists in national stillbirth data. Using the international stillbirth definition, the SBR
was 17.6 per 1 000 births in 2013. Full coverage of the 13 interventions in 2030 could reduce the SBR by 30% to
124 per 1 000 births, leading to an MMR of 132 per 100 000 and an NMR of 7 per 1 000 live births. Increased family
planning coverage reduces the number of deaths significantly. The full intervention package, with 80% family
planning coverage in 2030, would require US$420 million (US$7.8 per capita) annually, which is less than baseline
costs of US$550 million (US$10.2 per capita). All interventions were highly cost-effective.

Conclusion: This is the first analysis in South Africa to assess the impact of scaling up interventions to avert stillbirths.
Improved coverage of 13 interventions that are already recommended could significantly impact the rates of stillbirth
and maternal and neonatal mortality. Family planning should also be prioritized to reduce mortality and overall costs.
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Background

Despite increasing global attention to maternal, newborn
and child health, issues surrounding stillbirths remain
largely neglected. Stillbirths were not included in track-
ing progress on the Millennium Development Goals
(MDGs) and have received little recognition for inter-
vention strategies and programs globally; stillbirth tar-
gets are absent from the Sustainable Development
Goals. Stillbirths are however one of the most adverse
outcomes of pregnancy, causing significant negative so-
cial and health implications for families and society [1].

In 2009, 2.6 million third-trimester stillbirths were es-
timated worldwide, of which 98% occurred in low and
middle-income countries [2]. Over 55 stillbirths occur
daily in South Africa and the 2013 institutional third tri-
mester stillbirth rate (SBR) was 17.6 per 1 000 births [3].
This far exceeds the SBRs in other middle-income coun-
tries such as Brazil, Russia and China (all approximately
10 per 1 000 births) [2]. Unlike most low and middle-
income countries (LMICs), South Africa does include
stillbirths in the reporting of vital statistics. The Cause
of Death Certification (DHA-1663) registers stillbirths
and neonatal deaths occurring in both public and private
sector facilities [4,5]. Data are registered with the De-
partment of Home Affairs and analyzed by Statistics
South Africa (Stats SA). Public sector data are collected
by the District Health Information System (DHIS) and
the Perinatal Problem Identification Program (PPIP).
PPIP is an electronic audit of perinatal and maternal
deaths implemented in 588 facilities in South Africa
(representing 73% of institutional births recorded by the
DHIS) [6]. Given that most South African women (ap-
proximately 90%) give birth in health facilities [7], the
number of stillbirths occurring at home is likely small.
Although these mechanisms are in place for capturing
stillbirth statistics, records are often incomplete due to
under-reporting and delayed or late registration. There
is also evidence for misclassification of causes [8].

Within the ICD-10 classification, stillbirths are defined
by a birthweight of 500 g or more, or if birthweight is
unknown, gestational age of 22 completed weeks or
more, or crown-heel length greater than 25 cm. For
international comparison, WHO recommends a third
trimester stillbirth definition where birthweight is above
1 000 g, gestational age is 28 complete weeks or more,
or crown-heel length is greater than 35 cm [4]. In
LMIC:s, stillbirths are often not weighed, making it diffi-
cult to differentiate between second and third trimester
deaths [9,10].

The causes of stillbirths are closely connected to those
of maternal and neonatal morbidity and mortality. Fo-
cused attention on stillbirth prevention could thus also
lead to a reduction in maternal and newborn deaths.
Distinguishing between stillbirths that occur during the
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antepartum (before the onset of labor) and intrapartum
(during labor and birth) periods has important program-
matic implications. The time of death is however not al-
ways known, so the presence or absence of maceration
is used as a surrogate marker for antepartum and intra-
partum death, respectively. Maceration implies that
death occurred more than 12 hours before delivery [11].
In South Africa, nearly two-thirds of stillbirths occur
during the antepartum period [6] and while the cause of
almost 50% of antepartum deaths is unknown, the re-
mainder could be prevented with improved periconcep-
tual and antenatal care [12]. Maternal risk factors for
stillbirths are hypertension, antepartum hemorrhage,
and spontaneous preterm labor (Table 1). Hypertensive
disorders (19%) account for the greatest proportion of
antepartum stillbirths while intrapartum asphyxia (29%)
and antepartum hemorrhage (27%) account for the
greatest number of intrapartum stillbirths.

The World Health Organization (WHO) has stressed
the importance of ending these preventable deaths. The
Every Newborn action plan launched in 2014 sets a tar-
get to reduce stillbirth rates globally to 10 per 1 000
births by 2035, with an interim goal of 12 per 1 000
births by 2030 [13]. While South Africa is a signatory to
the plan and has set a national target that is more ambi-
tious than the global one (reduce stillbirth rate to 10 per
1 000 births by 2016) [14], the country is not currently
making progress towards meeting these goals.

Given the need for high quality, local data as a basis
for priority setting and budgeting [15], our analysis (1)
reviews available South African data to approximate
trends in stillbirth rates between 2000 and 2013 and to
investigate the national distribution of stillbirths; and (2)
evaluates the costs of 13 priority interventions and their

Table 1 Causes of third trimester stillbirth in South Africa

Cause Fresh stillbirths (%) Macerated
stillbirths (%)

Intrapartum asphyxia 289 46

Antepartum hemorrhage 269 9.1

Unexplained intrauterine death 15.7 479

Hypertensive disorders 10.1 19.1

Spontaneous preterm labor 7.2 4.2

Fetal abnormality 44 23

Infections 23 39

Intrauterine growth retardation 13 29

Maternal disease 1.2 36

Miscellaneous 09 1.3

No obstetric cause/Not applicable 0.6 06

Trauma 0.5 04

Total 100 100

Source: [6].
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impact on stillbirths and maternal and newborn mortal-
ity in South Africa between 2015 and 2030. The paper
predicts the potential numbers of deaths averted and
estimates the resources required to scale up these
interventions.

Methods

Stillbirth trends in South Africa

Data on stillbirths in South Africa were reviewed to evalu-
ate changes in stillbirth rates over time. Stats SA, DHIS
and PPIP data were collated to approximate trends in
South Africa between 2000 and 2013. Stats SA data were
obtained from a report by the Medical Research Council
(MRC) [16]. The data have been adjusted for under-
registration. DHIS data were acquired from the South
African Health Review [3,17] and PPIP data were com-
piled from Saving Babies reports [6,18-23]. Additional
PPIP data were made available to the authors for 2012 and
2013, which were used to approximate the distribution of
stillbirths in health facilities in South Africa.

Projection of priority interventions

The Lives Saved Tool (LiST) was used to analyze the
number of stillbirths and deaths of mothers and new-
borns that could be averted by scaling up the interven-
tion packages for maternal and neonatal health to full
coverage (99%). LiST is a module in Spectrum, a demo-
graphic software package, which preloads national data
for health status, mortality rates, and coverage of more
than 60 interventions and their effectiveness in relation
to specific causes of death [24,25]. The modelling
methods in LiST have been widely reviewed [26,27]. The
effects of scaling up the coverage of specific interven-
tions were modelled to estimate the deaths averted,
overall and by each intervention. The analysis was per-
formed using Spectrum version 5.04.

The WHO third trimester stillbirth definition (>1 000 g)
was used to ensure projections are of international rele-
vance. The modelled interventions would however also
be effective in averting second trimester stillbirths
(500-1 000 g).

Mortality rates were estimated for 2012, or the closest
year: third trimester stillbirth rate (SBR) was 17.6 per
1 000 births [6], maternal mortality ratio (MMR) was
269 deaths per 100 000 live births [28] and neonatal
mortality rate (NMR) was 12 per 1 000 live births [28].
The causes of maternal [29] and newborn [30] mortality
were adapted from the South African Medical Research
Council Burden of Disease (BOD) estimates to fit the
causal categories provided by LiST (Figure 1). The
causes of death categorized in LiST are slightly different
from those presented by the MRC. For example, neo-
natal diarrhoea is not reported separately in the MRC
BOD, but rather combined with under-five diarrhoeal
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deaths. Therefore, we separated these using the default
proportions in LiST. LiST broadly defines stillbirths as
antepartum or intrapartum. Rates of 35% for intrapar-
tum and 65% for antepartum stillbirths were calculated
by dividing the numbers of fresh and macerated still-
births by the total number of stillbirths, respectively,
using data provided by PPIP for 2012 and 2013 [6].

In The Lancet’s Stillbirth Series, Bhutta et al. [31] iden-
tified a package of 10 interventions during pregnancy
and childbirth to prevent stillbirths globally, including
expanded antenatal care packages for improved detec-
tion and management of hypertension and diabetes in
pregnancy, improved detection of high risk pregnancies
and fetal compromise, and induction of labor after
41 weeks gestation. Pattinson et al. [32] include five
additional interventions in their global analysis which
provide significant health benefits for mothers and new-
borns. These interventions were adapted for the South
African context. Interventions for malaria prevention
were excluded as South Africa has succeeded in prevent-
ing malaria transmission throughout most of the country
following introduction of DDT in 2001 [33]. Folic acid
supplementation or fortification was also excluded be-
cause South Africa’s folic acid fortification program, im-
plemented in 2003, has achieved significant declines in
neural tube defects [34]. Early detection and treatment
of HIV in pregnant mothers was added to the model as
a maternal intervention, since over 40% of maternal
deaths in South Africa are due to AIDS [29]. The avail-
ability of obstetric care was also adjusted. The obstetric
levels in LiST must sum to cover 100% of deliveries.
This includes assisted and unassisted home deliveries
and facility deliveries with essential care, basic emer-
gency obstetric care (EmOC) and comprehensive EmOC.
At baseline, facility delivery coverage is distributed be-
tween the three levels of care. In an ideal scenario,
everyone in South Africa needing comprehensive EmOC
would have access to it. This intervention has thus been
scaled up to 99% and the other obstetric packages have
correspondingly been scaled down to maintain 100% de-
livery coverage.

Table 2 presents the final 13 priority interventions,
along with their effect estimates and affected fractions.
In The Lancet’s Stillbirth Series, the intervention effects
were compiled using the literature review criteria devel-
oped by the Child Health Epidemiology Group (CHERG)
[35] and through Delphi consultation with global experts
and practitioners [31,32]. The same effects have been
used in this analysis; these values are different from the
default effects in version 5.04 of LiST, except where indi-
cated. The effects used are also available online as sup-
plementary documentation for LiST [36]. In keeping
with The Lancet’s methods, pathways were added to
LiST for the effect of hypertensive disease case
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Figure 1 Causes of newborn, child and maternal deaths in South Africa used in the LiST model. Source: Adapted from Medical Research
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management on stillbirths and the effect of labor and
delivery management on maternal sepsis, neonatal sepsis
and neonatal tetanus [32]. The affected fractions were
also derived from the online supplementary material
[36]. It has been indicated where default affected frac-
tions were used. South African experts were consulted
to determine the effect and affected fraction for the
added intervention, early detection and treatment of
HIV in pregnant mothers.

A one day expert consultation was hosted locally to
discuss trends in maternal and newborn interventions in
South Africa. Twenty-three participants were invited
from the health sector, including clinicians, academics
and those in positions at national and district level.
Coverage levels for all interventions were reviewed and
modified by the expert panel (Table 3). Unchanged de-
fault LiST coverage levels have been indicated. A linear
increase in coverage was applied to each of the 13 prior-
ity interventions from 2014, the baseline coverage year,
to reach 99% coverage in 2030. Coverage levels for other

maternal and child health interventions were not altered,
so that the overall impact of the priority interventions
on South Africa’s SBR, MMR and NMR could be iso-
lated. (Ramping up the coverage of all maternal, new-
born and child interventions simultaneously in LiST did
not have a significant impact on the deaths averted by
the 13 interventions). In order to evaluate the impact of
increasing the modern contraceptive prevalence rate
(CPR) on pregnancies and subsequent stillbirths and ma-
ternal and newborn mortality, three scenarios were ana-
lyzed for family planning using the FamPlan module
available in Spectrum: 70% coverage in 2030 (FamPlan
default); scale up to 75% coverage in 2030; and scale up
to 80% coverage in 2030. For all three scenarios, a base-
line family planning coverage of 65% and a total fertility
rate (TFR) of 2.81 were used (default FamPlan values).

Intervention cost-effectiveness
The interventions were costed using the costing module
in LiST, using the most recently available data. In the



Table 2 Effect and affected fraction estimates for interventions to reduce stillbirths and maternal and neonatal deaths

Stillbirths Maternal deaths Neonatal deaths
Effect AF Effect AF Effect AF
Interventions for stillbirth prevention
Syphilis detection and treatment 0.82 for antepartum stillbirths* 0.21* Minimal effect - 0.03 for sepsis 1
Hypertensive disease case management 0.20 for antepartum and 1 0.59 for hypertensive disease 1% Effect calculated as part of BEmOC
intrapartum stillbirths and CEmOC
Diabetes case management 0.10 for antepartum and 0.106* Unknown effect - Unknown effect -
intrapartum stillbirths*
MgSO4 Management of pre-eclampsia 0.20 for antepartum and 0.213* 0.59 for hypertensive disease* 1% Unknown effect -
intrapartum stillbirths*
Fetal growth restriction detection and 0.20 for antepartum and 0.202* Unknown effect - Unknown effect -
management intrapartum stillbirths*
Labor and delivery management: Essential 023 for intrapartum stillbirths 1% 0.10 for sepsis 1% 0.25 for asphyxia®; 0.10 for prematurity*; 1%
obstetric care 0.25 for sepsis; 0.36 for tetanus
Labor and delivery management: Basic 045 for intrapartum stillbirths 1% 0.08 for obstructed labor; 0.20 for 1* 040 for asphyxia*; 0.10 for 1%
emergency obstetric care (BEmOC) antepartum hemorrhage*; 0.65 prematurity*; 0.25 for sepsis; 0.36 for
for postpartum hemorrhage; tetanus
050 for sepsis
Labor and delivery management: 0.75 for intrapartum stillbirths 1% 0.99 for obstructed labor; 0.80 1% 0.80 for asphyxia®; 0.10 for prematurity*; 1%
Comprehensive emergency obstetric care for antepartum hemorrhage*; 0.25 for sepsis; 0.36 for tetanus
(CEmOQ) 095 for postpartum hemorrhage;
099 for hypertensive disease of
pregnancy; 0.70 for sepsis
Induction of labor for pregnancies lasting 0.69 for antepartum and 0.036* No effect - Unknown effect -
41+ weeks (CEmOC only) intrapartum stillbirths*
Interventions for maternal and newborn
health
Early detection and treatment of HIV in Unknown effect - 0.90 for other indirect causes 0.8 Unknown effect -
pregnant women
Tetanus toxoid immunization during No effect - 0.98* 0.005* 0.94 for tetanus* 1%
pregnancy
Antibiotics for preterm premature rupture Unknown effect - 0.26 for sepsis 0.1 0.12 for prematurity*; 0.08 for sepsis 1 for both
of membranes
Antenatal corticosteroids for preterm labor No effect - No effect - 0.53 for prematurity* 1
Active management of the third stage of labor No effect - 0.27 for postpartum 1% No effect -
hemorrhage
Neonatal resuscitation No effect - No effect - 0.3 for asphyxia*; 0.1 for prematurity* 1 for both*

AF = Affected fraction; *Default LiST value in Spectrum V5.04. Sources: Adapted from Bhutta [31,32,36].
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Table 3 Baseline coverage estimates for interventions to
reduce stillbirths and maternal and neonatal deaths

Baseline 2014
coverage (%)

Interventions

Interventions for stillbirth prevention

Syphilis detection and treatment 92
Hypertensive disease case management 40
Diabetes case management 10
MgSO4 Management of pre-eclampsia 75
Fetal growth restriction detection and management 10

Labor and delivery management

Essential care 22%
Basic emergency obstetric care 13*
Comprehensive emergency obstetric care 53*
Induction of labor for pregnancies lasting 41+ weeks 10*

Interventions for maternal and newborn health

Early detection and treatment of HIV in pregnant 40
women

Tetanus toxoid immunization during pregnancy 77*
Antibiotics for preterm premature rupture of 25
membranes

Antenatal corticosteroids for preterm labor 20
Active management of the third stage of labor 80
Neonatal resuscitation 40*

*Default LiST value in Spectrum V5.04. Source: Consultation with expert South
African panel.

model, the cost of each intervention is based on four
components: personnel and labor; drugs and supplies;
other recurrent costs; and capital costs. Default inter-
national prices were used for drugs and supplies but staff
remuneration was added based on public health salary
data for South Africa [37,38]. The direct (recurrent) and
indirect (capital) costs for hospitalization and outpatient
visits were obtained from the WHO-CHOICE (CHOos-
ing Interventions that are Cost Effective) database [39].
Family planning was costed by combining the costs for
each contraceptive method, including oral contraceptive
pills, condoms, injectables, intrauterine devices, and fe-
male and male sterilization. Costs related to infrastruc-
ture development are not included in LiST [40]. All
costs were adjusted to 2014 US dollars. All per capita esti-
mations used a population size of 54 million, according to
the Stats SA mid-year population estimates for 2014 [41].
Cost-effectiveness was determined by combining the
effects (additional lives saved) and costs calculated by
LiST. The baseline used was 2014 such that effects and in-
cremental costs were calculated based on the difference
between estimates in 2014 and 2030. Lives saved were
multiplied by life expectancy to estimate potential life
years gained. A life expectancy at birth of 60 years was
used for stillborns and neonates [41] and a Reproductive-
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Aged Life Expectancy (RALE) [42] of 27 years was used
for mothers, based on SA’s 2011 life tables [43]. Incremen-
tal cost-effectiveness ratios (ICERs) were obtained by div-
iding incremental intervention costs by incremental
effects. The WHO criteria on cost-effectiveness were used,
which specify that an intervention is highly cost-effective
if it averts a year of life lost for less than the national gross
domestic product (GDP) per capita, cost-effective if 1 to 3
times the GDP per capita, and not cost-effective if greater
than 3 times the GDP per capita [44]. Given SA’s GDP per
capita (2012) of US$7 500 [45], interventions were consid-
ered highly cost-effective if the ICER was less than US$7
500, cost-effective if between US$7 500 and US$22 500,
and not cost-effective if more than US$22 500.

Ethical review board approval was not required for this
paper as no human subjects were involved and only sec-
ondary data were used.

Results

Stillbirth trends in South Africa

According to the DHIS and PPIP, there are over 20 000
stillbirths recorded in South Africa each year (approxi-
mately 55 stillbirths per day) [3,6]. Figure 2 shows the
compiled stillbirth rates from 2000 to 2013 for all three
data sources. Stats SA and DHIS do not specify a stillbirth
definition, although the reported SBRs appear to include
all stillbirths (above 500 g). PPIP differentiates between
stillbirths weighing more than 500 g and 1 000 g.

The DHIS consistently reports higher stillbirth rates
than the vital registration system (Stats SA) [8]. In 2010,
the DHIS reported a SBR of 22.7 per 1 000 births while
Stats SA reported a SBR of 15.3 per 1 000 births for the
same year. In 2011, PPIP however reported a total SBR
of 24.4 per 1 000 births (>500 g) and a third trimester
SBR of 18.2 per 1 000 births (>1 000 g). In 2013, PPIP
reported SBRs of 23.1 (>500 g) and 17.6 (>1 000 g) per
1 000 births [6]. According to the DHIS, the total SBR
was 21.4 per 1 000 births in 2013 [3], and this has
reduced by 20% since 2001. The PPIP third trimester
stillbirths show a reduction of 24% between 2000 and
2013. Similarly, Stats SA data shows a reduction of 24%
between 2000 and 2010.

The total SBRs recorded by the DHIS vary among the
nine South African provinces [3]. The greatest provincial
reductions were achieved in the Eastern Cape (40% re-
duction to 20.6 per 1 000 births) and the Northern Cape
(40% reduction to 26.1 per 1 000 births) between 2001
and 2013, however the SBR in the Northern Cape in-
creased by 20% between 2008 and 2013. The total SBR
in South Africa (DHIS data) ranges from a high of 27.4
per 1 000 births in the Free State to a low of 17.4 per
1 000 births in the Western Cape [3]. PPIP reports third
trimester SBRs of 21.8 per 1 000 births in the Free State
and 12.3 per 1 000 births in the Western Cape [6].
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Figure 2 Stillbirth rates in South Africa (2000 to 2013). Sources: South African Health Review 2010 [3] and 2012/13 [46]; and Saving Babies
reports 2000 - 2014 [6,18-23].

Table 4 highlights the PPIP health facilities where the
majority of births and stillbirths occurred in 2012 and
2013. The greatest proportion of stillbirths occurs in dis-
trict and regional hospitals (76%), where the majority of
births occur overall (74%). The highest SBRs however
occur in provincial tertiary and national central hospitals,
because these facilities manage more complicated cases.

Projection of priority interventions

Reduction in maternal and newborn mortality and stillbirth

in 2030

If full coverage of the 13 interventions for stillbirths and
maternal and newborn health is achieved in South Af-
rica, the model predicts that the SBR could reduce by
30% from 17.6 per 1 000 births in 2014 to 12 per 1 000

births in 2030. The MMR could reduce by 50% to 132
deaths per 100 000 live births and the NMR could re-
duce by 42% to 7 per 1 000 live births. Reductions in
SBR, MMR and NMR are consistent for all three family
planning scenarios since the number of births and
deaths reduce proportionately.

Approximately 11 600 lives could be saved in 2030,
with full coverage of the 13 interventions and 70%
coverage of modern contraceptive use. Specifically, 5 400
stillbirths could be averted, and 1 300 maternal lives and
4 800 neonatal lives could be saved per year. When
contraception is scaled up to 75% and 80%, the annual
number of lives saved reduces to approximately 9 000
and 6 800, respectively.

The number of stillbirths averted and maternal and
newborn lives saved reduces due to fewer pregnancies

Table 4 National distribution of births and stillbirths by level of facility (2012 and 2013)

CHC DH RH PT NC Total
Total births 229933 654 115 386 334 69 470 72 503 1412 355
Proportion of births (%) 16.3 46.3 274 49 5.1 100
SBR>500 g 84 20.2 30.2 39.2 429 231
SBR>1000 g 6.2 164 226 288 279 176
Proportion of stillbirths (%) 59 40.5 35.7 83 9.5 100

CHC - Community Health Centre; DH - District Hospital; RH — Regional Hospital; PT — Provincial Tertiary Hospital; NC — National Central Hospital; SBR - stillbirth

rate per 1 000 births. Source: [6].
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and deaths that occur when family planning coverage is
increased. The total number of pregnancies in 2030 re-
duces from 1.4 million at baseline (2014) to 1.3 million
in scenario 1, 1 million in scenario 2 and 770 000 in sce-
nario 3. Correspondingly, the TFR reduces from 2.81 in
2014 to 2.08 in 2030 when the CPR increases to 70%
(FamPlan default). Increasing the CPR to 75% and 80%
in 2030 results in lower TFRs of 1.61 and 1.21, respect-
ively. This reduction in the number of pregnancies re-
sults in fewer deaths. The total number of deaths
decreases by 22% when contraceptive prevalence is
scaled up to 75% and 42% when the CPR is increased to
80%.

Of the stillbirths averted, 72% resulted from intrapar-
tum interventions and 28% from antenatal interventions.
Labor and delivery management has the most significant
effect; it accounts for approximately 60% of stillbirths
averted and 40% of lives saved overall (Figure 3). Of the
antenatal care interventions, fetal growth restriction de-
tection and management and hypertensive disease case
management have the greatest impact in reducing still-
birth rates.

Costs and cost-effectiveness

The baseline cost in 2014 for the 13 interventions was
estimated at US$330 million (about US$6.2 per capita).
This includes US$290 million for stillbirth specific inter-
ventions and US$35 million for maternal and newborn
health interventions. If these interventions were scaled
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to full coverage, with the default family planning scale
up of 70%, the total cost of these interventions would be
US$380 million (US$7 per capita) in 2030. When the
CPR is increased to 75% and 80%, the total costs in 2030
reduce to US$300 million (US$5.7 per capita) and US
$230 million (US$4.3 per capita), respectively.

Table 5 presents the additional costs, effects and cost-
effectiveness of interventions for stillbirths and maternal
and newborn health with default family planning scale
up. All of the interventions are highly cost effective
(ICERs below US$7 500). Among the interventions for
stillbirths, hypertensive disease case management has
the lowest ICER (US$1) while diabetes case management
has the highest (US$746). Neonatal resuscitation has the
lowest ICER (US$2) among the interventions with spe-
cific impact for mothers and newborns. The most add-
itional resources are required for labor and delivery
management, at approximately US$20 million.

When family planning is scaled up, fewer pregnancies
result in lower rates of morbidity and mortality and
there are thus fewer mothers and newborns requiring
medical interventions. The incremental costs are therefore
lower for higher CPRs, as shown in Table 6. Significant
cost reductions are observed for syphilis detection and
management, management of pre-eclampsia, labor and
delivery management, tetanus toxoid immunization
and active management of the third stage of labor.
The costs for diabetes case management and fetal
growth restriction detection and management remain

high.

Syphilis detection and treatment

Tetanus toxoid immunisation

Hypertensive disease case management
Diabetes case management
Management of pre-eclampsia
Fetal growth restriction detection and management
Induction of labour for pregnancies 41+ weeks

Early detection and treatment of HIV

Labour and delivery management
Antibiotics for PPROM
Antenatal corticosteroids
Active management of the third stage of labor [

Neonatal resuscitation

— Antenatal Care

m Stillbirths averted
m Maternal lives saved

Newborn lives saved

. Childbirth

0 1000

Figure 3 Number of lives saved in 2030 with full intervention coverage and 70% family planning coverage.
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Table 5 Projected incremental costs and effects in 2030 with family planning at 70%

Page 9 of 13

Additional lives saved

Stillbirth Maternal Neonatal

Incremental Life years
costs (US$) gained

Incremental cost
(USS)/LY gained

Interventions for stillbirth prevention

Syphilis detection and treatment

Hypertensive disease case management

Diabetes case management

MgSO4 Management of pre-eclampsia

Fetal growth restriction detection and management
Labor and delivery management

Induction of labor for pregnancies lasting 41+ weeks
Interventions for maternal and newborn health
Early detection and treatment of HIV

Tetanus toxoid immunization

Antibiotics for PPROM

Antenatal corticosteroids

Active management of the third stage of labor
Neonatal resuscitation

Total

160 - 0
460 150 -

180 - -

450 70 -

690 - -
3050 400 1540
390 - -

- 610 -

- 2 50

- 20 470

- - 2030
R 30 R

- - 760
5380 1332 4 850

106 550 9 600
35040 31650
8 194 520 10 800
5492 600 28 890
2 876 410 41 400
19 447 320 286 200
2436 610 23 400

10 930 280 16 470

614 240 3 054
769 780 28 740
4527 270 121 800
1547 670 2160
81670 45 600

57 059 960 649 764

759
190
69
68
104

664
201
27
37
717

88

US$ = United States Dollars; numbers rounded to nearest 10 to indicate uncertainty.

The costs for family planning increase with higher
contraceptive prevalence. The baseline cost in 2014 is
US$140 million (US$2.6 per capita). In 2030, the total
costs incre