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Reproductive, maternal, newborn, and child health: 
key messages from Disease Control Priorities 3rd Edition
Robert E Black, Carol Levin, Neff  Walker, Doris Chou, Li Liu, Marleen Temmerman, for the DCP3 RMNCH Authors Group*

As part of Disease Control Priorities 3rd Edition, the World Bank will publish a volume on Reproductive, Maternal, 
Newborn, and Child Health that identifi es essential cost-eff ective health interventions that can be scaled up to reduce 
maternal, newborn, and child deaths, and stillbirths. This Review summarises the volume’s key fi ndings and estimates 
the eff ect and cost of expanded implementation of these interventions. Recognising that a continuum of care from the 
adolescent girl, woman, or mother to child is needed, the volume includes details of preventive and therapeutic health 
interventions in integrated packages: Maternal and Newborn Health and Child Health (along with folic acid 
supplementation, a key reproductive health intervention). Scaling up all interventions in these packages from coverage 
in 2015 to hypothetically immediately achieve 90% coverage would avert 149 000 maternal deaths, 849 000 stillbirths, 
1 498 000 neonatal deaths, and 1 515 000 additional child deaths. In alternative calculations that consider only the 
eff ects of reducing the number of pregnancies by provision of contraceptive services as part of a Reproductive Health 
package, meeting 90% of the unmet need for contraception would reduce global births by almost 28 million and 
consequently avert deaths that could have occurred at 2015 rates of fertility and mortality. Thus, 67 000 maternal 
deaths, 440 000 neonatal deaths, 473 000 child deaths, and 564 000 stillbirths could be averted from avoided 
pregnancies. Particularly eff ective interventions in the Maternal and Newborn Health and Child Health packages 
would be management of labour and delivery, care of preterm births, and treatment of serious infectious diseases and 
acute malnutrition. Nearly all of these essential interventions can be delivered by health workers in the community or 
in primary health centres, which can increase population access to needed services. The annual incremental cost of 
immediately scaling up these essential interventions would be US$6·2 billion in low-income countries, $12·4 billion 
in lower-middle-income countries, and $8·0 billion in upper-middle-income countries. With the additional funding, 
greater focus on high-eff ect integrated interventions and innovations in service delivery, such as task shifting to other 
groups of health workers and supply and demand incentives, can help rectify major gaps in accessibility and quality of 
care. In recent decades, reduction of avoidable maternal and child deaths has been a global priority. With continued 
priority and expansion of essential reproductive, maternal, newborn, and child health interventions to high coverage, 
equity, and quality, as well as interventions to address underlying problems such as women’s low status in society and 
violence against women, these deaths and substantial morbidity can be largely eliminated in another generation.

Introduction
In September, 2000, 189 world leaders signed a declaration 
on eight Millennium Development Goals (MDGs) to 
improve the lives of women, men, and children in their 
respective countries.1 Goal 4 called for a reduction in child 
mortality by 67% and Goal 5 for an improvement to 
maternal health, with target 5a referring to a reduction of 
maternal mortality by 75% between 1990 and 2015 and 5b 
to achievement of universal access to reproductive health.

For several decades, reproductive, maternal, newborn, 
and child health (RMNCH) has been a priority for 
most governments in low-income and middle-income 
countries (LMICs) and for donors and non-governmental 
agencies. For example, recent analyses by the Partnership 
for Maternal, Newborn and Child Health2,3 showed that 
annual offi  cial development assistance for RMNCH to 
the 75 highest-burden countries increased from 
US$3·5 billion in 2006 to $8·7 billion in 2012. Since 
1990, and notably after the MDG declaration, substantial 
progress has been made in improving RMNCH 
outcomes, with accelerated progress since 2005 that 
shows in particular the increased attention paid by the 
global community to improving the health of women 
and children. The UN Secretary General’s Global Strategy 
for Women’s and Children’s Health, launched in 2010 

and recast as the Global Strategy for Women’s, Children’s 
and Adolescents’ Health in 2015, is an indication of the 
continued global commitment to the survival and 
wellbeing of women and children.4

However, a substantial burden of disease still remains 
in LMICs from unwanted pregnancies; high maternal, 
neonatal, and child mortality; prevalent malnutrition; 
frequent communicable and non-communicable diseases; 
and loss of human capacity to contribute to society. Cost-
eff ective interventions that can be implemented widely in 
LMICs could greatly reduce these problems at an 
aff ordable cost, with substantial societal benefi ts.

RMNCH encompasses health concerns across the life 
course, from adolescent girls and women before and 
during pregnancy and delivery, to newborn babies (ie, in 
the fi rst month of life) and to children. An important 
organisational framework is the continuum of care 
approach, which recognises the links from mother to 
child and the need for health services across the life 
course. This approach includes integrated preventive and 
therapeutic health interventions delivered through 
service platforms ranging from the community to the 
primary health centre (PHC) and to the hospital.

The RMNCH volume is part of the Disease Control 
Priorities 3rd Edition (DCP3), a nine-volume compendium 
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that details the most up-to-date evidence on intervention 
effi  cacy and programme eff ectiveness for the leading 
causes of global disease burden (panel 1). Other volumes 
in the DCP3 series also cover topics of importance to 
women and children, including disorders requiring 
surgery, cancer, mental disorders, HIV/AIDS and other 
sexually transmitted infections, tuberculosis, and 
malaria, as well as the health and development of 
children older than 5 years. The RMNCH volume and 

this Review present the amount and trends of RMNCH 
indicators, proven interventions for prevention of 
mortality, the potential eff ects and costs of these 
interventions, and potential health service delivery 
platforms and system innovations in diff erent World 
Bank regions and globally. 

Amount and trends in RMNCH indicators
Reproductive health
Poor reproductive health outcomes for women and their 
children are related to a broad spectrum of adverse 
circumstances and risk factors, such as unsafe sex 
leading to unwanted pregnancies and sexually trans-
mitted infections, as well as violence against women and 
girls. Because these are sensitive matters and often 
associated with cultural and social context, measurement 
and quantifi cation of the burden of these circumstances 
and risk factors remains a challenge. The DCP3 volume 
focuses on four circumstances and risk factors that have 
substantial public health eff ects on reproductive health: 
unwanted pregnancies, unsafe abortions, infertility, and 
violence against women.

Total fertility varies greatly around the world from 
around two children per woman in many high-income 
countries to more than six children elsewhere, with the 
highest rates occurring in sub-Saharan Africa (fi gure 1A). 
According to national survey data,5 in 2015, 12% of married 
or in-union women of reproductive age worldwide wanted 
to delay or avoid pregnancy but were not using any method 
of contraception. In sub-Saharan Africa, 24% of women 
have an unmet need for family planning.5

In developing countries, an estimated 74 million 
unintended pregnancies occurred in 2012.6 Some of 
these will have ended in unsafe abortion, a major cause 
of maternal morbidity and mortality.7 About 8·5 million 
women annually worldwide have complications from 
unsafe abortion.8 Regardless of legal status or abortion 
policies, prevention of unintended pregnancies can have 
a crucial role in reducing abortion. The large eff ects of 
reducing unwanted pregnancies on maternal, newborn, 
and child deaths and stillbirths are estimated in a later 
section of the paper.

Another hidden burden of reproductive health is 
infertility. In 2010, an estimated 48·5 million women were 
involuntarily childless due to male or female infertility, or 
both. This issue is especially concerning in LMICs, where 
having children is highly valued, and as a result infertility 
can lead to severe stigmatisation, economic deprivation, 
denial of inheritance, divorce, and social isolation.9,10 

As an extreme manifestation of social and gender 
inequality, violence against women and girls is often a 
hidden problem, with serious health consequences. 
Women exposed to intimate partner violence are more 
likely to have poor pregnancy outcomes; acquire HIV (in 
some regions), syphilis, chlamydia, or gonorrhoea; 
experience depression; and have alcohol misuse disorders.11 
In a 2010 study,12 between 3% and 31% of women reported 

Panel 1: Key messages

• There have been large reductions in the annual number of maternal and child deaths 
in the past 25 years, yet for many countries the rate of reduction has been too slow to 
achieve Millennium Development Goals 4 and 5 by 2015.

• Progress could be accelerated by scaling up integrated packages of essential RMNCH 
interventions across the continuum of care. These interventions are highly cost-eff ective 
and result in benefi ts 8·7 times greater than the costs. 

• The continuum of care approach recognises the links from mother to child and the 
need for health services across the stages of life. Interventions have been grouped into 
three packages—Reproductive Health, Maternal and Newborn Health, and Child 
Health—to examine their potential eff ect on deaths and costs. 

• Scaling up all interventions in the packages of Maternal and Newborn Health, plus 
folic acid before pregnancy, and of Child Health from 2015 rates to 90% coverage 
would avert 149 000 maternal deaths, 849 000 stillbirths, 1 498 000 neonatal deaths, 
and 1 515 000 child deaths. 

• The Reproductive Health package is particularly important for providing contraceptive 
services; addressing 90% of the 2015 unmet need could hypothetically reduce annual 
births by an estimated 28 million and could consequently prevent 67 000 maternal 
deaths, 440 000 neonatal deaths, 473 000 child deaths, and 564 000 stillbirths from 
avoided pregnancies. 

• Individual interventions that have the highest eff ect on deaths are provision of 
contraception; management of labour and delivery; care of preterm births; treatment 
of severe infectious diseases including pneumonia, diarrhoea, malaria, and neonatal 
sepsis; and management of severe acute malnutrition. 

• The three packages of RMNCH interventions have an annual incremental cost of 
US$6·2 billion in low-income countries, $12·4 billion in lower-middle-income 
countries, and $8·0 billion in upper-middle-income countries. The mean per-capita 
cost of these three packages was $6·7 in low-income, $4·7 in lower-middle-income, 
and $3·9 in upper-middle-income countries in 2015.

• These packages of interventions (exclusive of contraceptive services) are delivered 
through three key service platforms: community or health post, primary health centre, 
and community and referral hospitals. Community and primary health centre 
platforms could reduce 77% of maternal, newborn, and child deaths and stillbirths 
that are preventable by these essential interventions, with hospitals contributing the 
remaining averted deaths through more advanced management of complicated 
pregnancies and deliveries, severe infectious diseases, and malnutrition. Contraceptive 
services are almost entirely provided at the primary health centre level. 

• Weaknesses in RMNCH delivery platforms, including limited access to care, poor quality 
of services, and shortages of health workers or drugs, are a major barrier to improvement 
of RMNCH outcomes. To overcome these weaknesses and expand access to RMNCH 
services, innovative delivery approaches are being used, such as task shifting to workers 
at a lower professional level, household visitation, community mobilisation and service 
delivery, fi nancial incentives for households and health workers, supervision, and 
accreditation. 

RMNCH=reproductive, maternal, newborn, and child health. 
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Figure 1: World maps 
showing total fertility, 
maternal mortality, and 
under-5 mortality
(A) Total fertility (children per 
woman) in 2010–15, 
(B) maternal mortality per 
100 000 livebirths in 2015, 
and (C) under-5 mortality per 
1000 livebirths in 2015. Data 
from Health Statistics and 
Information Systems (HSIS), 
WHO. 
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partner violence during pregnancy. Worldwide, 30% of 
women aged 15–49 years who are in a relationship 
experience physical or sexual violence, or both, by their 
intimate partner at some point in their lives.11

Maternal mortality and morbidity
Globally, the total number of maternal deaths decreased 
by 43% from 532 000 in 1990 to 303 000 in 2015, and the 
global maternal mortality ratio reduced by 44%, from 
385 maternal deaths per 100 000 livebirths in 1990 to 
216 per 100 000 livebirths in 2015.13 Thus, although 
substantial progress has been made, particularly in 
recent years, the goal of reducing maternal mortality by 
75% by 2015 has not been met. Developing countries 
continue to account for over 99% (302 000 of 303 000) 

of global maternal deaths.13 The highest risks of 
maternal death are in countries in south Asia and 
sub-Saharan Africa (fi gure 1B).

The risk of maternal death has two components: the 
risk of getting pregnant, which is a risk related to fertility, 
and the obstetric risk of developing a complication and 
dying while pregnant, in labour, or post partum. The 
chapter of the DCP3 volume on maternal morbidity and 
mortality focuses on obstetric risks, which are highest at 
the time of delivery.14

The most important causes of maternal deaths are 
obstetric haemorrhage, hypertension, abortion, and sepsis; 
however, the proportion of deaths due to non-obstetric 
(ie, indirect) causes, including communicable and non-
communicable diseases, is substantial (fi gure 2). The 
overall proportion of HIV-related maternal deaths is 
highest in sub-Saharan Africa (6·4%).15 Most maternal 
deaths do not have a well-defi ned medical cause, and since 
many occur in the community rather than at medical 
facilities, establishing the cause is challenging. Deaths due 
to abortive outcomes (eg, ectopic pregnancy, induced 
abortion, or miscarriage), obstructed labour, and indirect 
causes are of substantial programmatic interest, but are 
particularly diffi  cult to capture because of poor reporting 
owing to insuffi  cient knowledge and substantial stigma 
associated with abortion. Despite the availability of proven 
interventions, the continued high proportion of deaths 
due to haemorrhage and hypertension are particularly 
concerning.

Regional variation exists in the common causes 
of maternal morbidity in the community; these 
include anaemia, pre-existing hypertension or diabetes, 
depression, and other mental health disorders. Prolonged 
and obstructed labour is associated with a high burden of 
morbidity and disability (eg, due to obstetric fi stula). The 
true extent of maternal morbidity is not known because 
of diffi  culties in defi nition and measurement.

Perinatal, neonatal, and child mortality
One of the most important and commonly used 
measures of the health of a population is under-5 
mortality, that is, the probability of dying between a 
livebirth and the fi fth birthday. In 2015, global 
under-5 mortality was 42·5 per 1000 livebirths, a decline 
from 90·4 per 1000 livebirths in 1990 .16 Under-5 mortality 
fell by at least half from 1990 to 2015 in all world 
regions. Despite this progress, the speed of decline in 
under-5 mortality was too slow for MDG 4 to be reached 
globally. The UN estimated that only 24 of 82 low-
income or lower-middle-income countries achieved 
MDG 4.16 However, compared with historical trends, 
there has been an acceleration in reduction of under-5 
mortality from the year 2000 when the MDGs were 
approved.16 The rapid declines in under-5 mortality have 
been largely explained by the increase in coverage of 
child survival interventions and changes in nutritional 
status.17,18 Under-5 mortality remains high in many 

Figure 2: Causes of maternal deaths in 2003–09
Data from Say and colleagues.15

Sepsis 11%

Hypertension 14%

Embolism 3%

Other direct
causes 4%

Obstructed labour 3%

Complications
of delivery 3%

Other indirect causes 7%

Pre-existing medical disorders 15%

HIV related 5%

Abortion 8%

Haemorrhage 27%

28 weeks 
gestation 
to birth*

Birth to 
27 days*

28 days 
to 1 year*

1–5 years* Birth to 
5 years*

Maternal 
mortality 
1990–2015

Low-income and 
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2·0 2·9 3·8 4·8 3·7 2·3

East Asia and the Pacifi c 3·4 5·4 4·6 7·1 5·5 3·9

Europe and central Asia 2·4 3·9 4·6 6·6 4·6 4·3

Latin America and the 
Caribbean

2·1 2·9 4·4 4·4 3·7 2·8

Middle East and north Africa 1·9 3·0 4·4 5·7 3·9 2·8

South Asia 2·2 2·8 4·1 5·2 3·6 4·5

Sub-Saharan African 1·4 2·2 4·1 5·1 3·9 2·4

High-income countries 1·6 2·8 2·7 3·0 2·8 1·9

World 2·0 2·9 3·7 4·8 3·7 2·3

Data are reduction in probability of dying per 1000 livebirths. *Data from 2000 to 2013. 

Table 1: Annual reduction in probabilities of dying by World Bank region 
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countries in sub-Saharan Africa and some in south Asia 
(fi gure 1C).

With the recognition in the past decade that globally a 
large proportion (45% in 2015)19 of these deaths in 
children occur in the fi rst month of life, neonatal 
mortality has become more widely assessed. Additionally, 
estimates have also shown that a high proportion of 
viable fetuses die after 28 weeks of gestation, often at the 
time of delivery.20 An estimated 2·6 million stillbirths 
occurred worldwide in 2015.21

The annual rates of reduction (ARRs) in deaths in 
children aged 1–59 months from 2000 to 2015 would 
have been suffi  cient to achieve MDG 4 in nearly all 
regions if obtained from 1990.16 Table 1 shows ARRs in 
stillbirths and maternal, neonatal, and child deaths. 
Neonatal deaths have been reducing at a much slower 
pace than those in older children (1–59 months). 
Likewise, the reductions in stillbirths have been slower 
than those for neonates and older children in all regions.21 
The regional disparity in ARRs in these two age groups 
(stillbirths and neonates) is also more salient than 
that among older children, with an ARR in east Asia 
and the Pacifi c 2·3–2·4 times higher than that in 
sub-Saharan Africa for stillbirths and neonatal deaths 
compared with 1·1–1·4 times diff erence between regions 
among older age groups.

In 2015, 5·9 million deaths occurred after a livebirth 
before age 5 years.16 The leading cause of child deaths was 
complications from preterm birth, followed by pneumonia 
and intrapartum-related complications, formerly known 
as birth asphyxia (fi gure 3).

If the current regional trends in child mortality continue 
to 2030, global child deaths will fall to 4·4 million .22 
24·9% of global livebirths  occur in sub-Saharan Africa.22 
This proportion is projected to increase to 32·6% by 2030 
because of the region’s high fertility rate compared with 
other regions. Thus, the proportion of child deaths 
globally that will occur in this region is expected to 
increase from 49·6% to 59·8% by 2030. During the next 
15 years, with current health interventions further 
implemented, infectious causes of death are anticipated 
to decline more quickly than non-infectious causes.22 
Accelerated implementation of interventions to reduce 
deaths from infectious diseases could cause a reduction 
in the anticipated increase in proportion of global child 
deaths that occur in sub-Saharan Africa, where these 
causes are especially important.

Maternal, fetal, and child malnutrition and early 
childhood development
Malnutrition in women and in children under age 5 years 
includes both undernutrition and the increasing problem 
of overweight. One important measure of malnutrition 
in women of reproductive age (20–49 years) is body-mass 
index (BMI). A BMI of less than 18·5 kg/m² is defi ned as 
undernutrition or excessive thinness and a BMI of at 
least 25 kg/m² is classed as overweight. In 1980, the 

prevalence of maternal undernutrition was almost 20% 
in Asia and Africa, but it has fallen since then .23 
Nevertheless, prevalence remains higher than 10% in 
these regions. During the same period, the prevalence of 
overweight in women steadily increased in all world 
regions, reaching more than 50% in the UN-defi ned 
regions of the Americas and Oceania, 30% in Africa, and 
20% in Asia.23 Maternal defi ciencies of essential vitamins 
and minerals are also prevalent, with folate, iodine, 
calcium, zinc, and iron defi ciencies having particular 
relevance to maternal and fetal health.

Fetal growth restriction, assessed by the newborn baby 
being small for gestational age, is a consequence of 
maternal nutrition and other morbidity, infection, and 
toxic in-utero exposures .24 When a US birthweight 
reference was used for comparison, more than a quarter 
of all livebirths in LMICs (32·4 million babies) were born 
small for gestational age.23 A new international birth-
weight standard was published subsequently.25 
Comparison with this standard is likely to result in a 
reduction of about a quarter in the estimated global 
prevalence of babies born small for gestational age .26 
During the neonatal period and infancy, these babies 
have an increased risk of mortality, which is similar with 
either the US reference or the new international 
standard,26 and of stunted linear growth.23,27 The risk of 
mortality with babies born small for gestational age 
increases if they are also premature.

Childhood nutritional status is best assessed by 
comparison of the child’s height or weight with an 
international growth standard. Although mortality increases 
progressively for height-for-age SDs (Z scores) below –1 
compared with the international standard in children in 
low-income countries, the usual threshold for defi ning 
stunted linear growth is a Z score of less than –2.23 In 2011, 
an estimated 165 million (26%) of 641 million children 

Figure 3: Causes of childhood (<5 years) deaths in 2015
Data from Liu and colleagues.19
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under age 5 years globally had stunted linear growth.23 In 
LMICs, the prevalence of stunting has decreased since 1990, 
with declines being more rapid in Asia and Latin America 
and slower in Africa; prevalence of stunting has declined at 
a similar pace in rural and urban areas, but remains higher 
in the former.28 Since 1990, overweight (Z scores >2 
compared with the growth standard) has steadily increased 
by more than 50% to 7%, aff ecting 43 million children. 
Children with a weight-for-height of less than –2 Z scores 
are judged to have wasting; those with a Z score less than –3 
have severe wasting. Severe wasting, which is estimated to 
aff ect 3%, or 19 million, of 641 million children worldwide, 
requires urgent intervention with therapeutic feeding and 
treatment of concurrent infections.29 Of the micronutrient 
defi ciencies, vitamin A and zinc defi ciencies are associated 
with increased risk of morbidity and mortality caused by 
infectious diseases.23,24

Nutritional disorders, including fetal growth restriction, 
suboptimum breastfeeding, stunting, wasting, and 
defi ciencies of vitamin A and zinc, are important 
underlying causes of neonatal and child deaths, often in 
synergy with infectious diseases. 45% of under-5 deaths 
have been attributed to these nutritional disorders.23

Estimates suggest that as many as 39% of the world’s 
surviving children do not reach their developmental 

potential, based on the prevalence of stunting and poverty.30 
There are various causes of poor development, including 
antenatal and postnatal nutrition, exposure to violence, 
brain injuries or infections, and environments with 
insuffi  cient stimulation.31 The fetal period and the fi rst 
2 years of life are crucial periods for development, because 
this is when the brain matures fastest and when it can be 
most infl uenced by favourable or unfavourable conditions. 
Micronutrient defi ciencies before and during pregnancy 
have important consequences, such as compromised 
mental development with iodine defi ciency and neural 
tube defects with folic acid defi ciency.23 Inadequate diets 
and a high number of infectious diseases in the fi rst 
2 years of life lead to short stature (ie, stunting) and 
permanent defi cits in cognitive and social development. 
One of the most important determinants of development 
in children is the amount and quality of household 
psychosocial stimulation,32 which is itself associated with 
poverty and maternal illness, including depression.33

Interventions to reduce maternal and child 
morbidity and mortality
The RMNCH volume identifi es essential interventions, 
based on their effi  cacy and appropriateness to address 
important health conditions. In fi gures 4–6, these 

Figure 4: Essential interventions for Reproductive Health, by delivery platform
All interventions listed for lower level platforms can be provided at higher levels. Similarly, each facility level represents a spectrum and diversity of capabilities. 
The column in which an intervention is listed is the lowest level of the health system in which it would usually be provided. Red type denotes urgent care, blue 
continuing care, and black routine care. ANC=antenatal care. FGM=female genital mutilation. GBV=gender-based violence. HPV=human papillomavirus. STI=sexually 
transmitted infection. *A trained and supported health worker based in or near communities working from home or a fi xed health post. †A health facility staff ed 
by a physician or clinical offi  cer and often a midwife to provide basic medical care, minor surgery, family planning and pregnancy services, and safe childbirth for 
uncomplicated deliveries. ‡Provide full supportive care for complicated neonatal and medical disorders, deliveries, and surgeries. §Intervention eff ect was included in 
the Lives Saved Tool.
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Information and education
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1 Sexuality education

3 Promotion of care seeking for ANC and delivery
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2 Management of complications after FGM

2 Nutritional education or food supplementation

10 Contraception: provision of condoms and 
 hormonal contraceptives§
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8 Folic acid supplementation§

7 Information about cervical cancer and screening 4 Screening and treatment of precancerous lesions, and 
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1 Management of cervical cancer 
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Figure 5: Essential interventions for Maternal and Newborn Health, by delivery platform
All interventions listed for lower level platforms are frequently provided at higher levels. Similarly, each facility level represents a spectrum and diversity of capabilities. 
The column in which an intervention is listed is the lowest level of the health system in which it would usually be provided. Red type denotes urgent care, blue continuing 
care, and black routine care. *A trained and supported health worker based in or near communities working from home or a fi xed health post. †A health facility staff ed by 
a physician or clinical offi  cer and often a midwife to provide basic medical care, minor surgery, family planning and pregnancy services, and safe childbirth for 
uncomplicated deliveries. ‡Provide full supportive care for complicated neonatal and medical disorders, deliveries, and surgeries. §Included in the Lives Saved Tool. 

Post partum in woman

Postnatal in neonate

Community or health post* Primary health centre†

Pregnancy

Delivery in woman

2 Micronutrient supplementation§
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 treatment of obstetric and delivery complications 
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7 Management of labour and delivery in 
 high-risk women, including operative delivery 
 (comprehensive emergency obstetric care)§

8 Full supportive care for preterm newborn 
 babies§

9 Treatment of complications, meningitis, and 
 other very serious infections§

13 Injectable and oral antibiotics for sepsis, pneumonia, 
 and meningitis§

9 Promotion of breastfeeding§

7 Screening for complications of pregnancy§

9 Start magnesium sulphate (loading dose)§

10 Detection of sepsis§

6 Education about family planning 

4 Antibiotics for preterm premature rupture of 
 membranes§

8 Start antenatal steroids (as long as clinical criteria 
 and standards are met)§

12 Kangaroo mother care for preterm newborn babies 
 (ie, newborn baby is held with skin-to-skin contact 
 with an adult)§

14 Management of jaundice §

2 Magnesium sulphate§

3 Treatment of sepsis§

4 Induction of labour beyond term§

5 Management of ectopic pregnancy§

6 Detection and management of fetal 
 growth restriction§

1 Antenatal steroids§

3 Management of miscarriage or incomplete abortion 
 and care after abortion§

2 Screening and treatment for HIV and syphilis§
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interventions are listed according to the least advanced 
service platform where their delivery is possible. The 
three platforms represent services that can be provided 
by (1) community health workers or health posts, 
(2) PHCs, or (3) hospitals, both community and referral. 
The interventions are grouped by which stage they are 
needed in the continuum of care, and are referred to as 
(1) Reproductive Health (fi gure 4), (2) Maternal and 
Newborn Health (fi gure 5), and (3) Child Health 
(fi gure 6). Additionally, we consider the nature of their 
provision (urgent, continuing care, or routine care), 
which has important implications for the responsibilities 
of the health system. The interventions identifi ed have 
important eff ects on mortality, morbidity, disability, and 
developmental outcomes. In the analytical work to follow, 
we focus on the mortality eff ect of interventions because 
this has received the greatest policy attention, for 
example, in the MDGs, and because interventions that 
avert death will also prevent non-fatal adverse eff ects.

Eff ect of essential interventions on stillbirths 
and maternal, neonatal, and child deaths
In this analysis, we estimated the deaths averted by 
essential interventions individually and grouped into 
three packages: (1) Reproductive Health, (2) Maternal and 
Newborn Health, and (3) Child (1–59 months) Health. We 
report the estimated eff ect on maternal, newborn, and 
child deaths and stillbirths in 75 countries in which over 
95% of the world’s maternal and child deaths occur.34 
Estimates are derived using the Lives Saved Tool (LiST; 
panel 2)35–44 by increasing the coverage of each intervention 

to 90% from the current coverage in each of these 
75 countries.34 In fi gures 4–6, the interventions included 
in the LiST are shown. We estimated the immediate eff ect 
on deaths of the individual interventions and their 
combined eff ects if implemented together in the Maternal 
and Newborn Health and Child Health packages. For 
presentation, the eff ects of folic acid supplementation in 
the Reproductive Health package are combined with the 
Maternal and Newborn Health package eff ects.

An analysis of the eff ects of provision of contraceptives, 
the key intervention in the Reproductive Health package, 
was done in which the intervention was scaled up to 
cover 90% of unmet need.44 Other interventions in the 
Reproductive Health package are primarily educational 
and were not deemed to have a direct eff ect on mortality. 
Estimates of the eff ects of other interventions, such as 
human papillomavirus vaccination or the targeted health-
care approach for adolescents, are discussed in other 
volumes (eg, Cancer, and Child and Adolescent 
Development).

We also investigated the eff ects of interventions provided 
by each of three platforms for health services (fi gures 4–6). 
The community platform includes all interventions that 
can be delivered by a community-based health worker 
with appropriate training and support or by outreach 
services, such as child health days delivering 
immunisations, vitamin A, and other interventions. For ill 
children, the integrated community case management 
approach is assumed to include diagnosis and treatment 
of pneumonia, diarrhoea, and malaria cases without 
danger signs that suggest the need for referral .45,46 The 

Figure 6: Essential interventions for Child Health, by delivery platform
All interventions listed for lower level platforms are frequently provided at higher levels. Similarly, each facility level represents a spectrum and diversity of 
capabilities. The column in which an intervention is listed is the lowest level of the health system in which it would usually be provided. Red type denotes urgent care, 
blue continuing care, and black routine care. ART=antiretroviral therapy. iCCM=integrated community case management. IMCI=integrated management of 
childhood illness. IRS=indoor residual spraying. ITN=insecticide-treated net. *A trained and supported health worker based in or near communities working from 
home or a fi xed health post. †A health facility staff ed by a physician or clinical offi  cer and often a midwife to provide basic medical care, minor surgery, family 
planning and pregnancy services, and safe childbirth for uncomplicated deliveries. ‡Provide full supportive care for complicated neonatal and medical conditions, 
deliveries and surgeries. §Included in Lives Saved Tool. ¶Immunisations included in the standard package are those for diphtheria, pertussis, and tetanus; polio; BCG; 
measles; hepatitis B; Haemophilus infl uenzae type b; pneumococcus; and rotavirus. ||Components are treatments for diarrhoea, pneumonia, and malaria. 
**Components are treatments of diarrhoea, pneumonia, malaria, AIDS, other infections, and severe acute malnutrition.

Community or health post* Primary health centre†

1 Promote breastfeeding or complementary feeding§

3 Immunisations§¶

4 Co-trimoxazole for HIV-positive children§ 1 ART for HIV-positive children§

6 Distribute and promote use of ITNs or IRS, or both§

7 Detect and refer children with severe acute 
 malnutrition§

2 Treat severe acute malnutrition§ 1 Treat severe acute malnutrition associated 
 with serious infection§

8 Detect and treat serious infections without danger 
 signs (iCCM||); refer if danger signs appear§

3 Detect and treat serious infections with danger signs 
 (IMCI**)§

2 Detect and treat serious infections with 
 danger signs with full supportive care§

2 Provide vitamin A, zinc, and food supplementation§

5 Education on safe disposal of children’s stools and 
 handwashing§

First-level and referral hospitals‡

For the LiST website see 
http://www.livessavedtool.org
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PHC platform is defi ned as a facility with a doctor or a 
nurse midwife, or both, nurses, and support staff , as well 
as basic diagnostic and treatment capabilities. The PHC 
provides facility-based services such as contraceptive 
services, including long-acting reversible contraceptive 
surgical sterilisation (vasectomy or tubal ligation); care 
during pregnancy and delivery for uncomplicated 
pregnancies; provision of medical care for adults and 
children, such as injectable antibiotics, that cannot be 
done in the community; and training and supervision of 
community-based workers. For the LiST modelling, the 
eff ects of meeting the unmet need for contraceptives are 
considered to be delivered by the PHC platform. For 
young infants and children, the Integrated Management 
of Childhood Illness approach is assumed to be used at 
the PHC level.47 The hospital platform, consisting of both 
community and referral hospitals, includes more 
advanced services for management of labour and delivery 
in high-risk women or those with complications, including 
operative delivery; full supportive care for preterm 
newborn babies; and management of children with severe 
infection or severe acute malnutrition with infection.

The largest eff ect of the Reproductive Health package 
was estimated to be from contraception services that 
prevent unintended pregnancies. Meeting 90% of 
current unmet need for contraceptives would prevent an 
estimated just under 28 million births in 2015, which, in 
turn, would reduce maternal deaths by 67 000, neonatal 
deaths by 440 000, child deaths by 473 000, and stillbirths 
by 564 000. Because about half of unwanted pregnancies 
are aborted, prevention of these pregnancies would also 
reduce millions of abortions, more than half of which 
would have been unsafe.48 Additionally, delayed age of 
fi rst pregnancy and avoidance of short intervals between 
pregnancies would reduce adverse birth outcomes such 
as preterm delivery. These potential deaths averted by 
prevention of unplanned pregnancies cannot be added to 
the potential lives saved by the Maternal and Newborn 
Health (plus folic acid supplementation) and Child 
Health packages, which are estimated at 2015 rates of 
fertility and mortality.

The Maternal and Newborn Health package provides 
many interventions, resulting in large potential eff ects 
on all of the mortality outcomes. An estimated 
2 574 000 deaths would be averted: 849 000 stillbirths, 
149 000 maternal deaths, 1 498 000 neonatal deaths, 
and 78 000 child deaths (fi gure 7). 180 837 (21%) of 
849 621 stillbirths could be averted with the community 
platform, 381 523 (45%) with the PHC platform, and an 
additional 287 261 (34%) in hospitals. For maternal 
deaths, 106 456 ( 71%) of 149 428 could be averted with 
the PHC platform and most of the remaining avertable 
deaths (24 090 [16%]) with hospital care. For neonatal 
deaths, the eff ects on level of services were diff erent: 
738 951 (49%) of 1 497 714 could be averted with the 
community platform, 173 161 (12%) with the PHC 
platform, and 585 602 (39%) with hospital care. The 

interventions with the largest eff ects were labour and 
delivery management, care of preterm births, and 
treatment of neonatal sepsis and pneumonia 
(appendix). Some deaths could be averted through 
provision of folic acid before conception, which 
prevents fetal neural tube defects, resulting in a 
reduction of stillbirths by 26 000 and neonatal deaths 
by 48 000 at 2015 rates of fertility.

The Child Health package has essential interventions 
across all three service platforms, and together these could 
avert over 1 437 000 child deaths. The largest eff ect 
(1 339 202 [93%] of 1 437 130 avertable child deaths) can be 
achieved by interventions in the community platform 
(fi gure 7), especially through immunisations and treatment 

Panel 2: Lives Saved Tool 

The LiST has been developed over the past 12 years. The initial version of the software was 
developed as part of the work for the Child Survival Series in The Lancet in 2003.35 The 
purpose of the programme was to estimate the eff ect that scaling up community-based 
interventions would have on under-5 mortality.36 The Bill & Melinda Gates Foundation 
provided support to the further development and maintenance of the software as part of 
the work of the CHERG. At that point, the software was shifted into the free and publicly 
available Spectrum software package, to take advantage of the demographic capabilities 
of that software and to provide links to other models for family planning and AIDS.37 Since 
that time, the LiST has expanded its scope to investigate the eff ect of interventions on 
birth outcomes and stillbirths,38 maternal mortality, and incidence of pneumonia and 
diarrhoea,39 as well as neonatal and child mortality. 

The LiST has been characterised as a linear, mathematical model that is deterministic.40 It 
describes fi xed relations between inputs and outputs that will produce the same outputs 
each time one runs the model. In the LiST, the primary inputs are coverage of 
interventions with the condition that the quality of that intervention is suffi  cient to be 
eff ective, what is commonly referred to as eff ective coverage. The outputs are changes in 
population level of risk factors (eg, wasting or stunting rates, or birth outcomes such as 
prematurity or size at birth) and cause-specifi c mortality (neonatal mortality, child 
[1–59 months] mortality, maternal mortality, and stillbirths). The relation between an 
input (change in intervention coverage) with one or more outputs is specifi ed in terms of 
the eff ectiveness of the intervention at reducing the probability of that outcome. The 
outcome can be cause-specifi c mortality or a risk factor. The overarching assumption in 
the LiST is that mortality rates and cause of death structure will not change except in 
response to changes in coverage of interventions. 

The 66 separate interventions within the LiST (fi gures 4–6) target stillbirths, neonatal 
mortality, mortality in children aged 1–59 months, maternal mortality, or risk factors such 
as stunting and wasting within the model. In the LiST, interventions can be linked to 
many outcomes, with some interventions linked to several causes of death and risk 
factors. The LiST allows one to assess the eff ect of scaling up coverage of several 
interventions simultaneously.

The development of the LiST has been under the guidance of the CHERG. The CHERG, 
along with its institutional sponsors, has developed rules of evidence to decide what 
interventions should be included in the model as well as how to develop the estimates of 
effi  cacy and eff ectiveness used in the model.41 Although the assumptions used within the 
LiST are from various sources, most of the assumptions about effi  cacy and eff ectiveness 
of interventions come from a series of journal supplements.42–44 The set of assumptions 
and their sources can be found on the LiST website.

CHERG=Child Health and Epidemiology Reference Group. LiST=Lives Saved Tool. 

See Online for appendix
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of infectious diseases (appendix). The PHC platform could 
also reduce child deaths, primarily through treatment of 
infectious diseases and severe acute malnutrition, which is 
categorised at this level because of the need for initial 
assessment and possibly stabilisation in a health facility 
and careful monitoring of cases even though therapeutic 
feeding can be largely provided in the community and 
from the hospital platform with full supportive care for 
severe infectious diseases and malnutrition.

Scaling up all interventions in the Maternal and 
Newborn Health and Child Health packages would 
avert 149 000 maternal deaths, 849 000 stillbirths, 
1 498 000 neonatal deaths, and 1 515 000 child deaths, a 
total of 4 011 000 deaths averted. These reductions are 
about half of the 303 000 global maternal deaths13 and 
also about half of the 5·9 million newborn and child 
deaths.16 However, they would only result in a reduction 
of about a third of the 2·6 million global stillbirths.21 
Well-functioning community and PHC platforms could 
reduce 77% of maternal, newborn, and child deaths and 
stillbirths that are preventable by these essential 
interventions, with hospitals contributing the remaining 
averted deaths through more advanced management of 
complicated pregnancies and deliveries and newborn 
and child disorders.

An additional consideration for the organisation of 
health services is whether the interventions can be 
scheduled routine care (shown as black in fi gures 4–6) or 
provided as continuing care such as for chronic disorders 
(shown as blue), or if the service needs to be available at 
all times to off er urgent care (shown as red). Because of 
the unpredictable nature of most life-threatening 
conditions in maternal, newborn, and child health, such 
as complications of labour and delivery or acute illnesses, 
most of the essential interventions must be available for 
urgent care at all times of the day.

Cost of scaling up essential interventions for 
RMNCH
The cost-eff ectiveness of individual RMNCH inter-
ventions, summarised in panel 3, is well established.49 In 
the RMNCH volume, we have estimated the cost of 
scaling up the Reproductive Health (family planning 
only), Maternal and Newborn Health, and Child Health 
packages in 74 of the 75 countries (Sudan excluded 
because of absence of data) that account for more than 
95% of the world’s maternal and child deaths. The 
estimated annual incremental costs are based on per-
capita costs from an investment case.54 Using population 
estimates for 2015 associated with the estimated eff ect of 
the interventions on mortality (fi gure 7), the annual 
incremental costs are US$6·2 billion in low-income, 
$12·4 billion in lower-middle-income, and $8·0 billion in 
upper-middle-income countries, respectively (table 2). 
Considering a longer time horizon, to 2035, the costs 
increase slightly depending on the country income 
group, refl ecting population increases.55 These estimates 
include costs of health system strengthening.

The Child Health package includes a wide range of 
commodities and services related to prevention and 
treatment of childhood illness, including malaria and 
HIV. The cost to scale up the Child Health package to 
2035 is an additional US$22·1 billion per year. Scaling 
up the Maternal and Newborn Health package requires 
an additional $6·7 billion per year.

The cost of scaling up contraceptive services in the 
Reproductive Health package is low at US$0·2 per capita 
per year and an annual incremental cost of only 
$1·4 billion. Because the model scales up progressively to 
2035, it estimates the cost of adding a mean of 104 million 
new users during the period. We also examined the cost 
of eliminating all unmet needs for women who do not 
use eff ective contraceptive methods. This requires serving 
209 million additional users of contraception at a cost of 
$13·9 per new user ($15·8 in low-income, $10·0 in 
lower-middle-income, and $24·4 in upper-middle-income 
country groups), for which an additional total annual cost 
of $2·9 billion would be needed.

Results from the RMNCH investment case are 
complemented by new evidence on health interventions 
regarding reproduction and in mothers, neonates, and 
children, which are also presented in the RMNCH volume. 
Although information on empirical costs has grown 
substantially in the past decade, it remains imperfect and 
does not include up-to-date information on established 
interventions such as vitamin A capsule distribution and 
family planning, for which modern contraceptive coverage 
is low despite high expressed unmet need. Additionally, in 
emerging areas such as maternal depression and intimate 
partner violence, few studies have been published from 
which data can be used. However, the published work does 
support trends in costs across the essential packages and 
provides an abundance of information, especially for child 
illness and for various platforms. For example, mean unit 

Figure 7: Deaths averted by health-care packages through three service platforms
From analyses using the Lives Saved Tool.
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costs (cost per benefi ciary) are lower for family planning 
interventions, antenatal care visits, and normal deliveries 
at home or at health centres with trained birth attendants. 
Costs per benefi ciary tend to increase with the complexity 
of the service (ie, treatment of obstetric or abortion 
complications, treatment of severely acute malnourished 
children, and a range of community-based nutrition 
interventions). For instance, breastfeeding support and 
prevention of micronutrient defi ciencies are inexpensive 
compared with facility-based treatment of severe acute 
malnutrition. Within packages, costs are also likely to vary 
depending on the context and condition; for example, the 
prevention and treatment of malaria and diarrhoeal 
disease are less expensive per child (US$20–100) than 
treatment of pneumonia and meningitis, which more 
often need inpatient admission ($150 per visit or $800 per 
child treated for pneumonia; $300–500 for inpatient care).

Role of health-care delivery mechanisms
Many gaps exist in access to services, resulting in 
essential interventions not reaching the high coverage 
and quality needed to prevent more deaths. To help 
address these gaps, there has been great interest in task 
shifting, an innovative approach to delivery of more 
RMNCH services through reassignment of part or all of 
some tasks to other groups of workers. Lay community 
health workers (eg, health extension workers in Ethiopia) 
are being increasingly used to classify and treat childhood 
infectious diseases, such as pneumonia, diarrhoea, and 
malaria, and approaches such as integrated community 
case management for their care are expanding widely.45 A 
WHO guidance panel recently examined the evidence on 
task shifting and made more than 100 recommendations 
for tasks related to maternal and newborn health that 
could be done by lay health workers who have received 
adequate training and support (eg, promotion of 
appropriate care-seeking behaviour and antenatal care 
during pregnancy, administration of misoprostol to 
prevent post-partum haemorrhage, and promotion and 
support of breastfeeding), auxiliary nurses (eg, 
administration of injectable contraceptives), auxiliary 
nurse midwives (eg, neonatal resuscitation and insertion 
and removal of intrauterine devices), nurses (eg, 
administration of a loading dose of magnesium sulphate 
to prevent or treat eclampsia), midwives (eg, vacuum 
extraction during childbirth), and associate clinicians 
(eg, manual removal of the placenta).56

Coverage with essential RMNCH interventions can also 
be increased using the following innovative demand-side 
interventions. First, fi ndings from a recent meta-analysis of 
pregnant women’s participatory learning and action groups 
showed that community participation groups could 
potentially reduce maternal mortality by 37% and newborn 
mortality by 23%.57 Second, removal of user fees can result 
in increased use of the targeted RMNCH service, sometimes 
by a large margin.58,59 Third, fi ndings from a 2009 Cochrane 
review showed that conditional cash transfers were 

associated with higher service use and might be an eff ective 
approach to promote use of frequently undervalued 
preventive interventions, such as immunisation.60 Fourth, 
although few rigorous assessments have been done, 
vouchers have been linked to increases in use of facility 
delivery and family planning.61,62

On the supply side, there has been growing interest in 
use of pay for performance, which rewards providers or 
health-care organisations for achieving coverage or 
quality targets. In one study in Rwanda,63 a 23% increase 
in facility delivery and larger increases in preventive care 
visits by young children were reported in facilities 
enrolled in a payment plan compared with randomly 
selected controls. However, the investigators of a 2012 

Panel 3: Economic and social returns from investment in the continuum of care

The immunisation programmes for BCG; diphtheria, pertussis, and tetanus; measles; 
polio; and hepatitis B remain cost-eff ective, whether delivered through outreach or 
facility-based services. New life-saving vaccines against rotavirus and pneumococcal 
infections are cost-eff ective in low-income countries, at less than US$100 per death 
averted when assessing their costs and benefi ts using the GAVI-negotiated prices of 
$5 per vaccine dose. Figure 8 provides costs per death averted obtained from a systematic 
review.49 Home-based management of maternal and neonatal care, including 
interventions to train traditional birth attendants for safer births,50 is cost-eff ective, with 
lower end estimates of cost-eff ectiveness under US$1000 per death averted. Scaling up 
midwifery services, integrated with obstetrics, and including family planning costs 
US$2200 per death averted.51

Well-targeted investments along the continuum of care can bring many benefi ts, 
including fi nancial risk protection, improved and more equitable access to RMNCH 
services (a crucial strategy for achieving universal health coverage), strengthening of 
health systems, and greater service integration. Using extended cost-eff ectiveness 
analysis,52 taking into consideration fi nancial risk protection in addition to health benefi ts, 
investing in the provision of universal public fi nance for pneumonia treatment and for 
combined treatment and pneumococcal conjugate vaccination provide substantially 
higher fi nancial risk protection and save more lives for poor segments of the population 
in Ethiopia than the current policies. 

Investments that increase the supply and demand for RMNCH interventions can have 
long-lasting eff ects; for example, the benefi ts of investments in nutrition can go beyond 
the immediate improvement in nutritional status by also improving cognitive 
development, school performance, and future earnings.33,53 

The economic and social benefi ts of a set of integrated RMNCH interventions include 
health and fertility eff ects.54,55 Some of these benefi ts are strictly economic, refl ected in 
higher GDP from increased workforce participation and higher productivity. Other 
benefi ts, denoted as social benefi ts, are not refl ected in conventional GDP measures. 
For example, the value of a child’s life saved does not depend only on his or her 
participation in the labour force when an adult. When taking into consideration the full 
income approach that goes beyond GDP to also capture these social benefi ts, including 
from reducing morbidity and controlling fertility, the benefi t:cost ratios suggest high 
returns on increased investment in RMNCH in most countries, especially when benefi ts 
beyond the intervention period are included. For all low-income and middle-income 
countries considered as a group, benefi ts are 8·7 times greater than the costs for the 
intervention period to 2035, for which the future costs and benefi ts are discounted by 
3% per year.54 

GDP=gross domestic product. RMNCH=reproductive, maternal, newborn, and child health. 
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Cochrane review64 suggested that the quality of evidence 
is too poor to draw general conclusions about the 
eff ectiveness of pay for performance and noted that 
several studies arrived at contradictory results.

Two other approaches to improvement of the quality of 
RMNCH services are (1) supportive supervision for front-
line health workers, which is associated with small 
benefi ts for provider practice and knowledge;65 and 
(2) surgical safety and intrapartum care checklists, which 
are aimed at reducing human error in care delivery.

Conclusions
Despite sizable recent reductions in child and maternal 
mortality, the speed of reduction in mortality has been 
too slow to achieve MDGs 4 and 5 globally. Particular 
world regions, especially sub-Saharan Africa, have high 

prevalence of fertility, maternal mortality, and under-5 
mortality, providing a compelling case for accelerated 
implementation of integrated RMNCH interventions.

Most deaths from RMNCH conditions could be greatly 
reduced by scaling up packages of integrated inter-
ventions across the continuum of care. Many of these 
interventions, especially family planning, labour and 
delivery management, promotion of breastfeeding, 
immunisations, improved childhood nutrition, and 
treatment of severe infectious diseases, are among the 
most cost-eff ective of all health interventions. Never-
theless, implementation research is still needed to adapt 
these interventions to the local health service context and 
achieve the greatest eff ects. The benefi ts of scaling up 
packages extend beyond health to also include substantial 
economic and social outcomes. Improved access and 

Low-income countries Lower-middle-income 
countries

Upper-middle-income 
countries

Total cost per package

2015 2035 2015 2035 2015 2035 2015 2035

Reproductive Health package

Cost in millions* $562 $603 $520 $630 $151 $164 $1 233 $1 397

Cost per capita $0·6 $0·5 $0·2 $0·2 $0·1 $0·1 $0·2 $0·2

Maternal and Newborn Health package

Cost in millions* $1183 $1268 $2922 $3542 $1768 $1923 $5872 $6733

Cost per capita $1·3 $1·0 $1·1 $1·1 $0·9 $0·9 $1·0 $1·0

Child Health package

Cost in millions* $4484 $4810 $8838 $10 712 $6060 $6591 $19 382 $22 113

Cost per capita $4·8 $3·9 $3·4 $3·3 $2·9 $2·9 $3·5 $3·3

Total package

Cost in millions $6229 $6681 $12 406 $14 884 $7979 $8679 $26 487 $30 243

Cost per capita $6·7 $5·4 $4·7 $4·6 $3·9 $3·9 $4·7 $4·5

Annual incremental costs of essential health packages by country income groups for 2015 and 2035. Estimates have been infl ated to US$ 2012 using the US Consumer Price 
Index data (World Bank World Development Indicators). *Costs include commodities, front-line health workers, and additional health system strengthening costs for scaling 
up services.

Table 2: Costs of essential Reproductive Health, Maternal and Newborn Health, and Child Health services by package 

Figure 8: Cost-eff ectiveness ranges of interventions for reproductive, maternal, newborn, and child health
If country group is not specifi ed, results refer to low-income and lower-middle-income countries combined. LIC=low-income country. HiB=Haemophilus infl uenzae B. 
*Cost-eff ectiveness of vaccines is sensitive to vaccine price. Rotavirus and pneumococcus vaccine costs to LICs are a fraction (eg, 5%) of the price paid by GAVI to 
procure the vaccines, and GAVI, in turn, receives prices that are more favourable than upper-middle-income countries pay (eg, because of volume discounts).

Nutrition in pregnancy
Caesarean section for obstructed labour

Infant and young child feeding (food and education)
Vitamin A and zinc

Several interventions for pneumonia and diarrhoea
Community management of severe acute malnutrition

Safe abortion, LICs
Women’s groups—prenatal and newborn care
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Home-based or community-based neonatal care

HiB vaccine, LICs
Train traditional birth attendants for safer births

Rotavirus vaccine, lower-middle-income countries
Treatment of severe malaria with artesunate

Train family doctors to do caesarean sections, LICs
Rotavirus vaccine, LICs*

Pneumococcus vaccine, LICs*
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quality of care around childbirth can generate a quadruple 
return on investment by saving maternal and newborn 
lives and preventing stillbirths and disability. Further-
more, these benefi ts can extend beyond survival; for 
example, investing in early childhood nutrition and 
stimulation can reduce damage to cognitive development 
and adult capacity. Strengthening health systems and 
improving data for decision making are, among others, 
key strategies to drive improvement, equity, and 
accountability.

The 2015 UN Global Strategy for Women’s, Children’s 
and Adolescents’ Health builds on evidence presented in 
this volume, as well as the need to focus on crucial 
population groups such as adolescents and those living 
in economically impoverished and confl ict settings, build 
the resilience of health systems, improve the quality of 
health services and equity in their coverage, and work 
with health-enhancing sectors on issues such as women’s 
empowerment, education, nutrition, water, sanitation, 
and hygiene. The objectives of universal health coverage, 
including public health interventions as well as 
preventive and curative services,66 and ensuring fi nancial 
security and health equity are key to realising the health 
goal of Sustainable Development Goals beyond 2015. As 
the world begins eff orts to achieve the targets of this 
health goal, there is a need for articulation of a clear 
vision and commitment to realise good health and 
human rights of all women, adolescents, and children.
Contributors
REB, NW, and MT developed the plan for this DCP volume and 
manuscript and did the LiST analyses. CL wrote the panel on 
cost:benefi t and provided the costing estimates. DC and LL provided 
data and text for the manuscript. All authors, including the Authors 
Group, contributed to editing and approved the fi nal draft. REB had 
responsibility for submitting for publication.

DCP3 RMNCH Authors Group
Frances Aboud, Fernando Althabe, Ashvin Ashok, Henrik Axelson, 
Rajiv Bahl, Akinrinola Bankole, Zulfi qar Bhutta, Lori Bollinger, 
Deborah Hay Burgess, John Cleland, Daniela Colaci, Simon Cousens, 
Jai Das, Valérie D’Acremont, Julia Driessen, Alex Ezeh, Daniel Feikin, 
Veronique Filippi, Mariel Finucane, Christa Fischer-Walker, 
Brendan Flannery, Ingrid Friberg, Bela Ganatra, Claudia García-Moreno, 
Marijke Gielen, Wendy Graham, Metin Gulmezoglu, Demissie Habte, 
Mary J Hamel, Peter Hansen, Davidson H Hamer, Karen Hardee, 
Julie M Herlihy, Natasha Hezelgrave, Justus Hofmeyr, Dan Hogan, 
Susan Horton, Aamer Imdad, Dean Jamison, Kjell Arne Johansson, 
Jerry Keusch, Margaret Kruk, Rohail Kumar, Zohra Lassi, Joy Lawn, 
Theresa Lawrie, Ramanan Laxminarayan, Lindsey Lenters, 
Colin Mathers, Solomon Tessema Memirie, Arindam Nandi, 
Olufemi T Oladapo, Shefali Oza, Clint Pecenka, Rehana Salam, Lale Say, 
Peter Sheehan, Joao Paulo Souza, Meghan Stack, Karin Stenberg, 
Gretchen Stevens, John Stover, Kim Sweeny, Stéphane Verguet, 
Kerri Wazny, Aisha Yousafzai, Abdhalah Ziraba.

Declaration of interests
REB, CL, NW, DC, LL, and MT have received research grants from the 
Bill & Melinda Gates Foundation.

Acknowledgments
The Bill & Melinda Gates Foundation provides fi nancial support for the 
Disease Control Priorities Network project, of which this volume is part. 
We thank the following individuals for valuable assistance and comments 
on this volume: Brianne Adderley, Kristen Danforth, Alex Ergo, Victoria Fan, 
Glenda Gray, Rajat Khosla, Rachel Nugent, Lale Say, and Gavin Yamey.

References
1 UN. United Nations millennium declaration. New York: UN, 2000. 

http://www.un.org/millennium/declaration/ares552e.htm 
(accessed July 31, 2015).

2 PMNCH. The PMNCH progress report 2013. Geneva, Switzerland: 
The Partnership for Maternal, Newborn and Child Health, 2013. 
http://www.who.int/pmnch/knowledge/publications/progress_
report2013.pdf?ua=1 (accessed Aug 1, 2015).

3 PMNCH. The PMNCH 2014 accountability report. Tracking 
fi nancial commitments to the global strategy for women’s and 
children’s health. Geneva: The Partnership for Maternal, Newborn 
and Child Health, 2014. http://www.who.int/pmnch/knowledge/
publications/pmnch_report14.pdf?ua=1 (accessed Aug 1, 2015). 

4 PMNCH. Global strategy for women’s and children’s health. 
New York: PMNCH, 2010. http://www.who.int/pmnch/activities/
advocacy/globalstrategy/en/ (accessed July 31, 2015).

5 UN. Millennium Development Goals report 2015. New York: United 
Nations, 2015. http://www.un.org/millenniumgoals/2015_MDG_
Report/pdf/MDG%202015%20rev%20(July%201).pdf (accessed 
July 31, 2015).

6 Sedgh G, Singh S, Hussain R. Intended and unintended 
pregnancies worldwide in 2012 and recent trends. Stud Fam Plann 
2014; 45: 301–14.

7 Singh S, Sedgh G, Hussain R. Unintended pregnancy: worldwide 
levels, trends, and outcomes. Stud Fam Plann 2010; 41: 241–50.

8 Singh S, Darroch J, Ashford L. Adding it up: the costs and benefi ts 
of investing in sexual and reproductive health 2014. New York: 
The Guttmacher Institute, 2014. 

9 Cui W. Mother or nothing: the agony of infertility. 
Bull World Health Organ 2010; 88: 881–82.

10 Chachamovich JR, Chachamovich E, Ezer H, et al. Investigating 
quality of life and health-related quality of life in infertility: 
a systematic review. J Psychosom Obstet Gynaecol 2010; 31: 101–10.

11 WHO, Department of Reproductive Health and Research, London 
School of Hygiene and Tropical Medicine, South African Medical 
Research Council. Global and regional estimates of violence against 
women: prevalence and health eff ects of intimate partner violence 
and non-partner sexual violence. Geneva: World Health 
Organization, 2013.

12 Devries KM, Kishor S, Johnson H, et al. Intimate partner violence 
during pregnancy: analysis of prevalence data from 19 countries. 
Reprod Health Matters 2010; 18: 158–70.

13 Alkema L, Chou D, Hogan D, et al. Global, regional, and national 
levels and trends in maternal mortality between 1990 and 2015, with 
scenario-based projections to 2030: a systematic analysis by the UN 
Maternal Mortality Estimation Inter-Agency Group. Lancet 2015; 
387: 462–74.

14 Filippi V, Chou D, Ronsmans C, Graham W, Say L. Chapter 3. 
Levels and causes of maternal mortality and morbidity. In: Black RE, 
Laxminarayan L, Walker N, Temmerman M, eds. Disease control 
priorities 3rd edn. Volume 2. Reproductive, maternal, newborn and 
child health. Washington, DC: World Bank (in press). 

15 Say L, Chou D, Gemmill A, et al. Global causes of maternal death: 
a WHO systematic analysis. Lancet Glob Health 2014; 2: e323–33.

16 You D, Hug L, Ejdemyr S, et al. Global, regional, and national levels 
and trends in under-5 mortality between 1990 and 2015, with 
scenario-based projections to 2030: a systematic analysis by the UN 
Inter-agency Group for Child Mortality Estimation. Lancet 2015; 
386: 2275–86.

17 Afnan-Holmes H, Magoma M, John T, et al. Tanzania’s countdown 
to 2015: an analysis of two decades of progress and gaps for 
reproductive, maternal, newborn, and child health, to inform 
priorities for post-2015. Lancet Glob Health 2015; 3: e396–409.

18 Amouzou A, Habi O, Bensaid K, et al. Reduction in child mortality 
in Niger: a Countdown to 2015 country case study. Lancet 2012; 
380: 1169–78.

19 Liu L, Hill K, Oza S, et al. Chapter 4. Levels and causes of mortality 
under age fi ve years. In: Black RE, Laxminarayan L, Walker N, 
Temmerman M, eds. Disease control priorities 3rd edn. Volume 2. 
Reproductive, maternal, newborn and child health. Washington, 
DC: World Bank (in press). 

20 Cousens S, Blencowe H, Stanton C, et al. National, regional, and 
worldwide estimates of stillbirth rates in 2009 with trends since 
1995: a systematic analysis. Lancet 2011; 377: 1319–30.



Review

14 www.thelancet.com   Published online April 9, 2016   http://dx.doi.org/10.1016/S0140-6736(16)00738-8

21 Blencowe H, Cousens S, Bianchi Jassir F, et al. National, regional, 
and worldwide estimates of stillbirth rates in 2015, with trends from 
2000: a systematic analysis. Lancet Glob Health 2016; 4: e98–108.

22 Liu L, Oza S, Hogan D, et al. Global, regional, and national causes 
of child mortality in 2000–13, with projections to inform post-2015 
priorities: an updated systematic analysis. Lancet 2015; 385: 430–40.

23 Black RE, Victora CG, Walker SP, et al. Maternal and child 
undernutrition and overweight in low-income and middle-income 
countries. Lancet 2013; 382: 427–51.

24 Das JK, Salam RA, Imdad A, Bhutta ZA. Chapter 12. Infant and 
young child growth. In: Black RE, Laxminarayan L, Walker N, 
Temmerman M, eds. Disease control priorities 3rd edn. Volume 2. 
Reproductive, maternal, newborn and child health. Washington, 
DC: World Bank (in press). 

25 Villar J, Cheikh Ismail L, Victora CG, et al, for the International 
Fetal and Newborn Growth Consortium for the 21st Century 
(INTERGROWTH-21st). International standards for newborn 
weight, length, and head circumference by gestational age and sex: 
the Newborn Cross-Sectional Study of the INTERGROWTH-21st 
Project. Lancet 2014; 384: 857–68.

26 Kozuki N, Katz J, Christian P, et al. Comparison of US birth weight 
references and the international fetal and newborn growth consortium 
for the 21st century standard. JAMA Pediatr 2015; 169: e151438.

27 Christian P, Lee SE, Donahue Angel M, et al. Risk of childhood 
undernutrition related to small-for-gestational age and preterm 
birth in low- and middle-income countries. Int J Epidemiol 2013; 
42: 1340–55.

28 Stevens GA, Finucane MM, Paciorek CJ. Chapter 5. Levels and 
trends in low height-for-age. In: Black RE, Laxminarayan L, 
Walker N, Temmerman M, eds. Disease control priorities 3rd edn. 
Volume 2. Reproductive, maternal, newborn and child health. 
Washington, DC: World Bank (in press). 

29 Lenters L, Wazny K, Bhutta ZA. Chapter 11. Management of severe 
and moderate acute malnutrition in children. In: Black RE, 
Laxminarayan L, Walker N, Temmerman M, eds. Disease control 
priorities 3rd edn. Volume 2. Reproductive, maternal, newborn and 
child health. Washington, DC: World Bank (in press). 

30 Grantham-McGregor S, International Child Development 
Committee. Early child development in developing countries. 
Lancet 2007; 369: 824.

31 Aboud FE, Yousafzai AK. Chapter 13. Very early childhood 
development. In: Black RE, Laxminarayan L, Walker N, 
Temmerman M, eds. Disease control priorities 3rd edn. Volume 2. 
Reproductive, maternal, newborn and child health. Washington, 
DC: World Bank (in press). 

32 Singla DR, Kumbakumba E, Aboud FE. Eff ects of a parenting 
intervention to address both maternal psychological wellbeing 
and child development and growth in rural Uganda: 
a community-based, cluster randomised trial. Lancet Glob Health 
2015; 3: e458–69.

33 Walker SP, Wachs TD, Gardner JM, et al, for the International Child 
Development Steering Group. Child development: risk factors for 
adverse outcomes in developing countries. Lancet 2007; 369: 145–57.

34 Requejo JH, Bryce J, Barros AJ, et al. Countdown to 2015 and 
beyond: fulfi lling the health agenda for women and children. 
Lancet 2015; 385: 466–76.

35 Venis S. Child survival. Lancet 2003; 361: 2172.
36 Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS, for the 

Bellagio Child Survival Study Group. How many child deaths can 
we prevent this year? Lancet 2003; 362: 65–71.

37 Stover J, McKinnon R, Winfrey B. Spectrum: a model platform for 
linking maternal and child survival interventions with AIDS, family 
planning and demographic projections. Int J Epidemiol 2010; 
39 (suppl 1): i7–10.

38 Pattinson R, Kerber K, Buchmann E, et al. Stillbirths: how can 
health systems deliver for mothers and babies? Lancet 2011; 
377: 1610–23.

39 Bhutta ZA, Das JK, Walker N, et al, for the Lancet Diarrhoea and 
Pneumonia Interventions Study Group. Interventions to address 
diarrhoea and pneumonia deaths equitably: what works and at what 
cost? Lancet 2013; 381: 1417–29. 

40 Garnett GP, Cousens S, Hallett TB, Steketee R, Walker N. 
Mathematical models in the evaluation of health programmes. 
Lancet 2011; 378: 515–25.

41 Walker N, Fischer-Walker C, Bryce J, Bahl R, Cousens S, 
CHERG Review Groups on Intervention Eff ects. Standards for 
CHERG reviews of intervention eff ects on child survival. 
Int J Epidemiol 2010; 39 (suppl 1): i21–31.

42 Boschi-Pinto C, Young M, Black RE. The Child Health Epidemiology 
Reference Group reviews of the eff ectiveness of interventions to 
reduce maternal, neonatal and child mortality. Int J Epidemiol 2010; 
39 (suppl 1): i3–6.

43 Fox MJ, Martorell R, van den Broek N, Walker N. Assumptions and 
methods in the Lives Saved Tool (LiST). BMC Public Health 2011; 
11 (suppl 3): I1. 

44 Walker N, Tam Y, Friberg IK. Overview of the Lives Saved Tool 
(LiST). BMC Public Health 2013; 13 (suppl 3): S1.

45 Young M, Wolfheim C, Marsh DR, et al. World Health 
Organization/United Nations Children’s Fund joint statement on 
integrated community case management: an equity-focused 
strategy to improve access to essential treatment services for 
children. Am J Trop Med Hyg 2012; 87 (suppl 5): 6–10.

46 Hamer DH, Brooks ET, Semrau K, et al. Quality and safety of 
integrated community case management of malaria using rapid 
diagnostic tests and pneumonia by community health workers. 
Pathog Glob Health 2012; 106: 32–39.

47 Bryce J, Victora CG, Habicht JP, et al. The multi-country evaluation 
of the integrated management of childhood illness strategy: 
lessons for the evaluation of public health interventions. 
Am J Public Health 2004; 94: 406–15.

48 Singh S, Wulf D, Hussain R, et al. Abortion worldwide: a decade of 
uneven progress. New York, NY: Guttmacher Institute, 2009. 

49 Horton S, Levin C. Chapter 17. Cost-eff ectiveness of interventions 
for reproductive, maternal, neonatal, and child health. In: Black RE, 
Laxminarayan L, Walker N, Temmerman M, eds. Disease control 
priorities 3rd edn. Volume 2. Reproductive, maternal, newborn and 
child health. Washington, DC: World Bank (in press). 

50 Sabin LL, Knapp AB, MacLeod WB, et al. Costs and 
cost-eff ectiveness of training traditional birth attendants to reduce 
neonatal mortality in the Lufwanyama Neonatal Survival study 
(LUNESP). PLoS One 2012; 7: e35560.

51 Bartlett L, Weissman E, Gubin R, et al. The impact and cost of 
scaling up midwifery and obstetrics in 58 low- and middle-income 
countries. PLoS One 2014; 9: e98550.

52 Verguet S, Olson ZD, Babigumira JB, et al. Health gains and 
fi nancial risk protection aff orded by public fi nancing of selected 
interventions in Ethiopia: an extended cost-eff ectiveness analysis. 
Lancet Glob Health 2015; 3: e288–96.

53 Victora CG, Adair L, Fall C, et al. Maternal and child undernutrition: 
consequences for adult health and human capital. Lancet 2008; 
371: 340–57.

54 Stenberg K, Axelson H, Sheehan P, et al. Advancing social and 
economic development by investing in women’s and children’s health: 
a new Global Investment Framework. Lancet 2014; 383: 1333–54.

55 Stenberg K, Sweeney K, Axelson H, Temmerman M, Sheehan P. 
Chapter 16. Returns on investment in the continuum of care for 
reproductive, maternal, newborn, and child health. In: Black RE, 
Laxminarayan L, Walker N, Temmerman M, eds. Disease Control 
Priorities 3rd edn. Volume 2. Reproductive, maternal, newborn and 
child health. Washington, DC: World Bank (in press).

56 WHO. WHO recommendations: optimizing health worker roles to 
improve access to key maternal and newborn health interventions 
through task shifting. Geneva: World Health Organization, 2012. 
http://apps.who.int/iris/handle/10665/77764 (accessed July 24, 2015).

57 Prost A, Colbourn T, Seward N, et al. Women’s groups practising 
participatory learning and action to improve maternal and newborn 
health in low-resource settings: a systematic review and 
meta-analysis. Lancet 2013; 381: 1736–46.

58 Lagarde M, Palmer N. The impact of user fees on health service 
utilization in low- and middle-income countries: how strong is the 
evidence? Bull World Health Organ 2008; 86: 839–48.

59 Ponsar F, Van Herp M, Zachariah R, Gerard S, Philips M, 
Jouquet G. Abolishing user fees for children and pregnant women 
trebled uptake of malaria-related interventions in Kangaba, Mali. 
Health Policy Plan 2011; 26 (suppl 2): ii72–83.

60 Lagarde M, Haines A, Palmer N. Conditional cash transfers for 
improving uptake of health interventions in low- and middle-income 
countries: a systematic review. JAMA 2007; 298: 1900–10.



Review

www.thelancet.com   Published online April 9, 2016   http://dx.doi.org/10.1016/S0140-6736(16)00738-8 15

61 Bellows B, Kyobutungi C, Mutua MK, et al. Increase in 
facility-based deliveries associated with a maternal health voucher 
programme in informal settlements in Nairobi, Kenya. 
Health Policy Plan 2013; 28: 134–42.

62 Bellows NM, Bellows BW, Warren C. Systematic review: the use of 
vouchers for reproductive health services in developing countries: 
systematic review. Trop Med Int Health 2011; 16: 84–96.

63 Basinga P, Gertler PJ, Binagwaho A, et al. Eff ect on maternal and 
child health services in Rwanda of payment to primary health-care 
providers for performance: an impact evaluation. Lancet 2011; 
377: 1421–28.

64 Witter S, Fretheim A, Kessy FL, et al. Paying for performance to 
improve the delivery of health interventions in low- and 
middle-income countries. Cochrane Database Syst Rev 2012; 
2: CD007899.

65 Bosch-Capblanch X, Liaqat S, Garner P. Managerial supervision to 
improve primary health care in low- and middle-income countries. 
Cochrane Database Syst Rev 2011; 9: CD006413.

66 Schmidt H, Gostin LO, Emanuel EJ. Public health, universal health 
coverage, and Sustainable Development Goals: can they coexist? 
Lancet 2015; 386: 928–30.


	Reproductive, maternal, newborn, and child health: key messages from Disease Control Priorities 3rd Edition
	Introduction
	Amount and trends in RMNCH indicators
	Reproductive health
	Maternal mortality and morbidity
	Perinatal, neonatal, and child mortality

	Maternal, fetal, and child malnutrition and early childhood development
	Interventions to reduce maternal and child morbidity and mortality
	Effect of essential interventions on stillbirths and maternal, neonatal, and child deaths
	Cost of scaling up essential interventions for RMNCH
	Role of health-care delivery mechanisms
	Conclusions
	Acknowledgments
	References


