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Nearly 4.7 million mothers, newborns,
and children die each year in sub-Saharan
Africa: 265,000 mothers die due to
complications of pregnancy and childbirth
[1]; 1,208,000 babies die before they reach
one month of age [2]; and 3,192,000
children, who survived their first month of
life, die before their fifth birthday [1]. This
toll of more than 13,000 deaths per day
accounts for half of the world’s maternal
and child deaths. In addition, an estimated
880,000 babies are stillborn in sub-
Saharan Africa and remain invisible on
the policy agenda [3].

With only five years left to achieve the
United Nation’s Millennium Development
Goals (MDGs) for maternal and child
health, most African countries in the region
are currently unlikely to meet their MDG
targets [4]. Since time is short for achieving
success, a critical understanding of where
and why these deaths occur, and of strategic,
data-based prioritization of interventions,
are essential to accelerate progress.

The aim of this paper is to present the
current situation in sub-Saharan Africa for
mothers, newborns, and children under
age 5 years—including the progress to-
wards the MDGs for maternal and child
health, why and where deaths occur, what
known interventions can be employed to
prevent these deaths, and current coverage
of these interventions. All data used in this
review are from the most recent UN
databases, national houschold surveys,
and peer-reviewed papers where appro-
priate, which are referenced accordingly.

The Policy Forum allows health policy makers
around the world to discuss challenges and
opportunities for improving health care in their
societies.
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This paper is the first of two in a PLoS
Medicine series on maternal, newborn,
and child health (MNCH) in sub-Saharan
Africa, along with three related essays
providing critical commentary [5-8]. The
papers are based on a report entitled
“Science i Action: Saving the Lives of Africa’s
Mothers, Newborns, and Children,” which was
developed for the annual meeting of the
African Science Academy Development
Initiative in Accra, Ghana, in November
2009 [9]. A team of over 60 scientists and
researchers from nine countries outlined
the current status of MNCH in sub-
Saharan Africa, presented evidence-based
solutions, and used national data to
identify immediate high-impact opportu-
nities for saving lives. With the MDG
deadline of 2015 rapidly approaching,
data on progress and on where, when,
and why deaths occur are a critical basis
for prioritizing actions.

Progress towards Millennium
Development Goals 4 and 5 in
Sub-Saharan Africa

MDG 4 calls for a two-thirds reduction
in the under-5 mortality rate (USMR)

between 1990 and 2015 (Figure 1). At a
regional level, almost no advancement was
made in reaching this goal during the
1990s; yet, since 2000 there has been some
progress [4]. Estimates generated by the
Institute for Health Metrics and Evalua-
tion (IHME) also suggest increasing prog-
ress [10]. According to UN data, an
average annual decline of 7% would now
be needed to put sub-Saharan Africa on
track for MDG 4 [4]. Newborn deaths, or
babies that die in first 28 days of life,
account for a quarter of child deaths, and
the regional neonatal mortality rate
(NMR) has not declined at the same rate
as under-5 mortality over the last two
decades [9-11]. Nevertheless, six countries
are on track for MDG 4: Cape Verde,
Eritrea, Mauritius, Seychelles, and, most
recently, Botswana and Malawi [1]. An-
other substantial gain in child survival is a
dramatic reduction in measles deaths as a
result of improved immunization coverage
[4]. These trends show promise, and sub-
Saharan Africa may be at a tipping point
for child survival.

With respect to MDG 5—to improve
maternal health—the regional average
maternal mortality ratio (MMR) has not
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Summary Points

Every year 4.4 million children—including 1.2 million newborns—and 265,000
mothers die in sub-Saharan Africa. This amounts to 13,000 deaths per day or
almost nine deaths every minute. Sub-Saharan Africa has half of the world’s
maternal, newborn, and child deaths.

The five biggest challenges for maternal, newborn, and child health in sub-
Saharan Africa are: pregnancy and childbirth complications, newborn illness,
childhood infections, malnutrition, and HIV/AIDS.

Many scientifically proven health interventions are available for maternal,
newborn, and child health such as medicines, immunizations, insecticide-
treated bed nets, and equipment for emergency obstetric care. Yet many
African governments are currently underutilizing existing scientific knowledge
to save women'’s and children’s lives.

A scientific approach based on local epidemiological and coverage data is
needed to prioritize the highest impact and most appropriate interventions in a
given context.

Most countries in sub-Saharan Africa are behind in achieving the Millennium
Development Goals (MDGs) for maternal and child health by 2015. However,
progress in several low-income countries demonstrates that the MDGs could
still be attained through immediate strategic investments in selected evidence-
based interventions and targeted health systems strengthening. Many
countries are at a tipping point and now is the critical time to use local data
to set priorities and accelerate action.

changed with statistical significance since
1990 [12-16], as shown in Figure 2.
However, because most modeled estimates

have wide ranges of uncertainty and
different methodologies, trend data should
be interpreted with caution. When calcu-
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Figure 1. Progress towards Millennium Development Goal 4 for newborn and child
survival in sub-Saharan Africa. USMR has declined since 1990 in sub-Saharan Africa in
relation to the MDG 4 target for child survival, a reduction of the USMR by two-thirds by 2015.
Although some reduction in the U5MR has been achieved, particularly since 2000, on average, the
pace of the decline across the region has been too slow to meet the MDG 4 target. The figure also
shows the regional trend for the NMR since 1995. Newborn deaths account for over a quarter of
under-5 deaths and there has been little decline. Figure adapted from Kinney et al. 2009 [9] and
Lawn and Kerber 2006 [11]. Data from http://www.childmortality.org and updated for 2008 using
data from Countdown to 2015 for Maternal, Newborn and Child Health [2] and State of the World's
Children 2010 [1]. The second line on the graph uses data generated by IHME from Rajaratnam
et al. 2010 [10].

doi:10.1371/journal.pmed.1000294.g001
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lating the number of maternal deaths, the
country-reviewed UN estimate for 2005
has been used [15]. Of the region’s 46
countries, 40 are estimated to have high or
very high maternal mortality (classified as
MMR over 300 deaths per 100,000 live
births) [15]. The proportion of deliveries
attended by skilled health care personnel,
one indicator of MDG 5 progress, has
shown a minimal increase over the past
few decades in sub-Saharan Africa, aver-
aging 42% in 1990 and 46% in 2008
(4,17].

Even though many of the regional
average indicators are not encouraging,
some individual countries are making prog-
ress. For example, Eritrea has achieved an
average annual USMR reduction of 5%
since 1990 despite having one of the lowest
gross national incomes per capita in the
world [1]. Malawi, Tanzania, and Ghana
are among countries with stagnant USMR
in the 1990s but have experienced up to a
30% decline in USMR since 2000 [1]. Benin
and Burkina Faso have registered increases
in skilled birth attendance in the past ten
years, by 18 and 12 percentage points
respectively [18]. Ghana has also achieved
an increase in skilled birth attendance
associated with a policy of free medical care
for pregnant women announced by the
country’s president in May 2008 and
implemented through the National Health
Insurance Scheme [19].

With several global and regional plans
and commitments in place,
renewed hope that maternal and child
survival will continue to improve in the
region. In recent years, global and nation-
al leaders have highlighted the importance
of MNCH, such as the strategic frame-
work for child survival and health-related
MDGs presented by UN partners and
adopted at an African Union meeting in
2005 [20], and the upcoming July 2010
Summit of the African Union on the
theme “Maternal, Newborn and Child
Health and Development in Africa.”
Globally there is also more attention; for
example the G8 leaders’ statement “Pro-
moting Global Health” in July 2009 [21],
the global consensus statement for MNCH
in September 2009 [22], and an an-
nouncement by Canada’s Prime Minister
that MINCH will be a top priority for the
2010 G8 meeting [23]. Importantly,
between 2003 and 2006, donor investment
for MNCH increased by 63% for child
health and 66% for maternal and new-
born health [24]. As a result, information
on the current situation of maternal,
newborn, and child health is critical to
guide this action.

there is
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Progress towards MDG 5 in sub-Saharan Africa
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Figure 2. Progress towards Millennium Development Goal 5 for maternal survival in
sub-Saharan Africa. MMR has remained practically unchanged since 1990 in sub-Saharan Africa
in relation to the MDG 5 target for maternal survival, a reduction of the MMR by three quarters by
2015. However, the confidence intervals are extremely wide and trend comparison is uncertain as
methodology has changed over time. Data for 1990 from WHO, UNICEF, UNFPA, and The World
Bank 2007 [12]; data for 1995 are from WHO, UNICEF, and UNFPA 2001 [13]; data for 2000 are
from WHO, UNICEF, UNFPA 2004 [14]; and data for 2005 are from Hill et al. 2007 [15]. The second
line on the graph uses data generated by IHME from Hogan et al. 2010 [16].
doi:10.1371/journal.pmed.1000294.9002

world’s burden of maternal, newborn, and
child deaths (Figure 3)—mnearly 4.7 million
deaths per year. The region is also carries
a disproportionate share of other major
health challenges: 90% of the world’s
malaria deaths [25], 67% of people living

Current Situation of Maternal,
Newborn, and Child Health in
Sub-Saharan Africa

Sub-Saharan Africa accounts for 11%
of the world’s population yet half of the

Regional distribution of the global burden for maternal
mortality, child mortality, and HIV/AIDS
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Figure 3. Regional distribution of the global burden for maternal mortality, child
mortality, and HIV. Sub-Saharan Africa carries a high proportion of the global disease burden
for maternal and child health, and HIV/AIDS. The region accounts for half of the world’s maternal,
newborn, and child deaths and two-thirds of people living with HIV/AIDS. Figure adapted from
Kinney et al. 2009 [9]; data for maternal deaths in 2005 from Hill et al. 2007 [15]; data for under-5
child deaths in 2008 from State of the World’s Children 2010 [1]; data for number of adults and
children living with HIV in 2007 from UNAIDS, Report on the Global AIDS Epidemic, 2008 [26)].
doi:10.1371/journal.pmed.1000294.g003
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with HIV/AIDS globally [26], and 28%
of the underweight children in developing
countries [27]. Yet this heavy burden falls
on the region with the lowest density of
health care workers (see Box 1).

Within the region, countries in West
and Central Africa generally have higher
rates of maternal mortality and under-5
mortality than Eastern and Southern
African countries. Nigeria alone, as the
most populous country in the region and
the eighth most populous country in the
world, accounts for a quarter of all
maternal, newborn, and child deaths in
sub-Saharan Africa [1].

Causes of Maternal, Newborn, and
Child Deaths

There are five major challenges for
maternal, newborn, and child health in
sub-Saharan Africa: pregnancy and child-
birth complications, newborn illness,
childhood infections, malnutrition, and
HIV/AIDS [9]. These need to be over-
come for the region to achieve the MDGs
for maternal and child survival. HIV/
AIDS results in 210,000 child deaths each
year in the region, but this burden falls
mainly on 16 countries in Southern Africa,
and in some of these HIV/AIDS is the
major cause of death.

According to the most recent World
Health Organization (WHO) analysis,
most maternal deaths in Africa are related
to direct obstetric complications that occur
around the time of childbirth—mainly
hemorrhage, hypertension, sepsis, and
obstructed labor, which combined account
for 64% of all maternal deaths (Figure 4)
[28]. Non-pregnancy related infections,
such as HIV/AIDS and pneumonia,
account for 23% of the deaths and unsafe
abortion accounts for 4% of maternal
deaths in Africa [28]. More than half of
maternal deaths take place within one day
of birth [29]. Malnutrition, including
maternal anemia, iodine deficiency, and
poor-quality diet, also contribute to ma-
ternal mortality and the high incidence of
stillbirths and congenital abnormalities
[27]. HIV-infected mothers’ risk of dying
is ten times higher than that of HIV-
negative mothers [30].

It is estimated that 880,000 stillbirths
occur each year in sub-Saharan Africa [3],
yet there is limited attention to these deaths
[31]. Nearly one-third of all stillbirths occur
during labor and are difficult to distinguish
from early neonatal deaths [3,32]. Many of
these deaths are preventable with the same
solutions that would save many mothers and
newborns [33].

With mortality in later childhood de-
creasing, the proportion of deaths that
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Box 1. Many sub-Saharan African Countries Rely on Mid-Level
Cadre Health Workers

A shortage of qualified health workers is a major constraint for accessing essential
health care in Africa, which suffers more than 24% of the global burden of
disease, and yet has only 3% of the world’s health workers [61]. Sub-Saharan
Africa is the region with the lowest density of total health workers per 1,000
population of 2.3 compared to Europe with 18.9 [61]. At least 36 countries of the
46 countries experience critical shortages in human resources.

Due to this human resource shortage, many countries rely on task shifting. Task
shifting presents a viable solution for improving health care coverage by making
more efficient use of the human resources already available while longer training
programs are expanded. However tasks should be selected, roles defined and
supervision is critical.

Simpler tasks may be shifted to the lower level such as the use of extension
workers or community health workers for example for immunization, contracep-
tive services or community case management of childhood illness. Some
countries, such as Ghana, have used medical assistants to diagnose and treat
common disorders for decades [62]. Since many developing countries have
already successfully employed the use of mid-level health care workers, the
current question is how to expand, supervise and monitor their role.

Alternatively more complex tasks can be delegated to mid level health worker
cadres with appropriate training e.g. non-physician clinicians, midwives. For
example, in Malawi, Mozambique, and Tanzania, around 90% of emergency
obstetric operations, including caesarean sections are performed by clinical
officers. Training more mid-level health workers especially in surgery will save
lives at lower cost and with higher retention in hard to serve areas [63]. Yet in
order to maximize the benefits that may accrue from building capacity of and
using non-physicians, some concerns need to be addressed such as qualification
levels, ethical conduct, and abuse of roles and low motivation. Recent studies
suggest that some of these challenges can be resolved with salary enhancements
and greater professional recognition [64]. In the long term, additional investment
in training non-physician clinicians is needed generate a critical mass of skilled

cadres who could stay at rural posts and serve at district hospitals long.

take place in the neonatal period has been
rising, with three main causes accounting
for 88% of newborn deaths in the region:
(1) infections (including sepsis/pneumo-
nia, tetanus, and diarrhea); (2) intrapar-
tum-related conditions (“birth asphyxia”);
and (3) preterm births [34]. Up to 90% of
newborns who die are low birthweight
(<2,500 grams) including preterm babies,
who have the greatest risk of death. Yet
most could be saved with simple care such
as warmth, feeding, hygiene, and early
treatment of infections [35].

After the first month of life, two-thirds of
child deaths are due to pneumonia, diar-
rhea, and malaria, which are preventable
and also very feasible to treat [34]. Under-
nutrition contributes to child mortality by
increasing children’s risk of dying from
infections. With over 31 million African
children underweight, the nutritional risk
factors—including vitamin A and zinc
deficiencies and suboptimal breastfeed-
ing—contribute to more than one-third of
postneonatal child deaths [27].

While the five major causes of maternal,
newborn, and child deaths are similar

@ PLoS Medicine | www.plosmedicine.org

across countries, the proportions vary,
especially for those countries more affected
by HIV/AIDS. For example, even though
HIV/AIDS accounts for only 4% of child
deaths in the region overall, in South
Africa, more than half of child deaths are
due to HIV/AIDS and at least 38% of
maternal deaths are from HIV/AIDS,
tuberculosis, and pneumonia [30].

Other Factors That Influence
Maternal, Newborn, and Child Heath

In addition to the direct causes of deaths,
poverty and inequity undermine the survival
of mothers, newborns, and children. Inter-
sectoral actions such as expanding educa-
tional opportunities, improving living and
working conditions, and increasing access to
water and sanitation could dramatically
improve health outcomes within even one
generation. [36].

Poverty is an underlying cause for many
deaths, with nearly 99% of global mater-
nal and newborn deaths occurring in low-
and middle-income countries [37]. Mater-
nal mortality is more than twice as high in
the poorest households than among the

least poor households [29]. Poverty un-
dermines MNCH through numerous
pathways, including increased risk of
illness and undernutrition through insuffi-
cient diet, inadequate housing and sanita-
tion, and reduced care-secking and access
to health care services.

Gender discrimination, low levels of
female education, and lack of empower-
ment prevent women from seeking care,
having the autonomy to make decisions,
and accessing the best choices for them-
selves and their children’s health, result-
ing in critical delays and unnecessary
deaths. Educated women are less likely to
die in childbirth, and children whose
mothers have a primary school education
are half as likely to die before age five
as children whose mothers have no
education [11]. Specific health education
for families and mothers-to-be are key
components to MNCH. Shifting harmful
norms that disempower women, for
example, ending female genital mutila-
tion, are also critical for improving
MNCH outcomes [38].

The wurban/rural divide also affects
MNCH and access to health care. Mor-
tality is consistently lower in urban areas
than in rural areas, with remote commu-
nities often having poorer access to health
care [39]. However, rapid urbanization is
associated with crowded living conditions,
poor sanitation, and widespread poverty.
Thus, even these urban averages mask
disparities for the fast-growing population
of urban and peri-urban poor across the
continent who struggle as much as or more
than their rural counterparts to access
quality health care.

Countries experiencing conflict also
tend to have higher rates of maternal,
newborn, and child death due to unstable
institutions and weak health systems. Most
of the ten countries in sub-Saharan Africa
with the highest mortality rates have seen
recent complex emergencies including the
Democratic Republic of the Congo, An-
gola, Liberia, Sierra Leone, and others.
One study in the Democratic Republic of
the Congo found that maternal deaths
were more common in the conflict-riddled
eastern provinces, 1,174 maternal deaths
per 100,000 live births, compared to in the
west where the rate was 811 deaths per
100,000 live births [40].

Complex emergencies, such as conflict
and natural disasters, present considerable
challenges to delivering MNCH services
and maintaining a functional health sys-
tem. These situations are often marked by
a lack of equipment and supplies, poor
referral systems, bad and worsening con-
ditions of health facilities, loss of human
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Cause of maternal, newborn, and child deaths
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Figure 4. Causes of maternal, newborn, and child deaths in sub-Saharan Africa. More than
half of maternal deaths in Africa are due to direct obstetric complications, with hemorrhage being the
leading cause. Maternal sepsis and hypertensive disorders are important and preventable causes of
maternal mortality. Newborn deaths account for more than one quarter of under-5 deaths in Africa.
Infections are the biggest cause of newborn death yet the most feasible causes to prevent and treat.
The two other major causes of newborn deaths are preterm birth complications and intrapartum-
related (previously called “birth asphyxia”), which are closely linked to maternal health. Main causes of
under-5 deaths include pneumonia, diarrhea, and malaria. Globally more than one-third of
postneonatal child deaths are attributable to undernutrition. The cause-of-death profile varies
between and within countries, with HIV/AIDS contributing to more deaths in southern African
countries. Figure adapted from Kinney et al. 2009 [9] using data sources for maternal (Khan et al. 2006
[28]) and newborn and child (Black et al. 2010 [34]) causes of death.

doi:10.1371/journal.pmed.1000294.g004

resources for health, and deteriorating
transportation networks. Corruption, au-
thoritarian regimes, weak institutions, and
limited freedoms can also inhibit access to
effective care for mothers, newborns, and
children. Conversely, good governance is
linked to systematic progress towards
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comprehensive and effective health sys-
tems [36].

Finally, health care is simply unaffordable
for many families in sub-Saharan Africa.
User fees and cost-sharing arrangements
remain a major barrier to accessing health
services, especially for the poor. Other

economic barriers include informal health
care fees, the cost of medicines and tests not
supplied in public health facilities, the cost of
not working during hospitalization, travel,
food, and accommodations. Although re-
moving fees might benefit poor families and
increase health service utilization, it requires
careful planning, management, and support
by other policy measures to ensure that
quality of care is maintained and health
facility funding needs are met through
sources other than user fees [41]. Ghana,
South Africa, and Uganda have all experi-
enced some success in user fee elimination

for MNCH services [18,42,43].

Solutions for Maternal,
Newborn, and Child Health:
Interventions and Health
Packages

A number of reviews published over the
past seven years have looked at interven-
tions to reduce child [44,45], newborn [46],
perinatal, and maternal mortality [47]; to
address intrapartum-related deaths and
stillbirths [31,33,48]; to improve sexual
and reproductive health [49] and child
development [50]; and to reduce maternal
and childhood undernutrition [51] (see
Table S1) [52].

While single or vertical interventions
can be critical in rapidly increasing
coverage, a more sustainable solution is
to integrate effective interventions and
delivery strategies within existing health
system packages [53]. Bridging the artifi-
cial divide between vertical approaches
(that focus on specific donor agendas,
disease priorities, and interventions) and
horizontal ones (that aim to strengthen the
overall structure and functions of the
health system), may increase the efficiency
of service delivery and build a results-
focused health system [54]. There is
increasing evidence to suggest that when
MNCH interventions are packaged and
provided through various service delivery
modes tailored to suit existing health
systems, cost-effectiveness is enhanced
and available human resources are max-
imized [53].

The continuum of care is a core organizing
principle for health systems that emphasizes
linkages between health care packages across
time and through various service delivery
strategies. An effective continuum of care
addresses the needs of the mother, newborn,
and child throughout the life cycle wherever
care is provided: at home, the primary care
level, and at district and regional hospitals
[53]. Eight basic health packages are present
in almost every health system that make up
the continuum of care (Figure 5):
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Integrated maternal, newborn, and child health packages

REPRODUCTIVE | CHILDBIRTH CARE EMERGENCY NEWBORN AND CHILD CARE
- Post: care pital care of and iliness.
TOP where legal | o 0o 2ace including HIV care
— Skilled care and e newb .
- STl case . - Extra care of p babies g
management f:::“mm s g) and mother care
- Emergency care of sick newborns
—PMTCT
REPRODUCTIVE  ANTENATAL CARE POSTNATAL CARE  CHILD HEALTH CARE
. = : - Immunizations, nutrition, e.g.
E_ A - 4-visit focused h:;:ﬁg::‘:: ofheaithy Vitamin A and growth monitoring
L - Family planning package « Early detection of ¢ 1P s Bednets fof malarta
=P ti d
m’::;:m‘;'r‘lt‘:’ sTis | -IPTpand bednets and referral forillness | oo ooy
i and HIV for malaria - Extra care of LBW including cotrimoxazole
babies
-PMTCT - First level assessment and care
g ;J:::‘;:"“pmal -PMTCT for HIV of childhood iliness (IMCI)

FAMILY AND COMMUNITY

— Education and emergency

Adol and - Ci g and - Where skilled care is not
pre-p prep for ilabls ider clean
nutrition newborn care, delivery and immediate

breastfeeding, birth | newborn care including
hygiene, warmth and early

Healthy home care including:

- Newborn care (hygiene, warmth)
- Nutrition i exclusive
appropriate complementary feeding

- Seeking appropriate preventive care

- Danger sign recognition and careseeking for illness
- Oral rehydration salts for prevention of diarrhoea

and

preparedness initiation of b

—Prevention of STis
and HIV

g

- Where referral is not available, consider case

management for pneumonia, malaria, neonatal sepsis

Intersectoral

Education and empowerment

Improved living and working conditions — Housing, water and sanitation, and nutrition

Birth

Figure 5. Integrated maternal, newborn and child health packages. Eight integrated
packages for MNCH, with evidence-based interventions along the continuum of care, organized by
lifecycle and place of service delivery. Figure from Kinney et al. 2009 [9] adapted from Kerber et al.

2007 with permission [53].
doi:10.1371/journal.pmed.1000294.g005
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A functioning continuum of care for
MNCH relies on these integrated health
packages to deliver a range of high-impact
interventions (see Figure 5). Although these
packages exist in nearly all settings, low- and
middle-income countries cannot possibly
scale up and implement all MNCH inter-
ventions within these packages at once, so
priorities have to be selected. Packages can be
designed based on simpler, specific interven-
tions to achieve a particular outcome, and
then become more complex in number and
types of interventions over time according to
local needs and capacity. The rate of scale-up
depends on the functionality of the health
system—human resource capacity, health-
facility infrastructure, supply systems, finan-
cial resources, government stewardship, dis-
trict-level management, and monitoring.
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Current Coverage, Equity, and
Quality Gaps

Coverage for the basic service delivery
packages for MNCH in sub-Saharan
Africa varies across the continuum of care.
The eight basic packages consist of
multiple interventions (Figure 5), and
Figure 6 shows the regional coverage data
for one representative indicator or contact
point for six of the eight packages. There
are currently no routine indicator data
available for the reproductive health
clinical care package or for the family
and community care package.

The coverage gap is the difference between
current coverage and full or universal
coverage that reaches all families with
essential care. Services that can be sched-
uled—notably antenatal care (ANC) and
immunization—tend to have relatively
high coverage across the region with
71% of pregnant women receiving at least
one ANC visit with a skilled attendant and
72% of children receiving the required
three doses of the vaccine against diph-
theria, pertussis, and tetanus (DPT) [1].
However, cases that require 24-hour
curative services—such as skilled atten-
dance and emergency obstetric care, and
case management for pneumonia, diar-
rhea, and malaria—have much lower
coverage [2]. Less than 50% of births are
attended by skilled personnel, and cover-
age of routine postnatal care for mothers

and babies 1s very low (31%), partly
because this is a recently recognized
package with varying delivery strategies
[53]. For children under 5 years of age,
coverage of antibiotics for pneumonia is
29% [1]. Critical interventions such as
contraception and postnatal care are
possible through outreach but have not
been given consistent policy priority.
Figure 6 also shows the wide range of
coverage for these packages among coun-
tries with the lowest and highest coverage
levels marked. For example, skilled atten-
dance at birth varies from 6% in Ethiopia
to 98% in Mauritius, and postnatal care is
ten times higher in Ghana than in Chad
[2]. Generally, overall progress for scale-
up of high-impact MNCH interventions
has been slow in sub-Saharan Africa, with
some notable exceptions such as insecti-
cide-treated nets and immunizations,
which have received more attention [2].

The equity gap—the difference between
the care received by the richest families
compared to the poorest families—is
hidden by national averages. Equitable
care involves providing care to all families
according to need, rather than according
to income or other social grouping. Large
disparities exist between rich and poor
people and areas, public and private
health sectors, provinces or districts, and
among rural, urban, and periurban pop-
ulations. Even for some primary health
interventions with high coverage, such as
immunizations, coverage is lower for
poorer families. For clinical and curative
care, the gap between access to care for
the richest and poorest households is much
wider. For example, skilled attendance
during childbirth is 5-fold higher for the
richest families than the poorest [33].
Increased investment to improve equitable
access to care and targeting the poorest
and hardest-to-reach areas must be sys-
tematically improved to reach all families,
particularly during childbirth and the
critical early postnatal period.

The quality gap is the difference between
coverage of the basic package and provi-
sion of effective and client friendly care.
To save the most lives, increasing coverage
of care alone is not enough. Quality must
improve and remain high in order to
provide effective care and to maintain
demand for health services. Quality ser-
vice provision requires the availability of
people with appropriate skills and the
essential equipment and drugs. For exam-
ple, the contact point of one ANC visit is
not as effective as the full package of at
least four ANC visits with evidence-based
content including the identification of
high-risk pregnancies, counseling for birth
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Figure 6. Coverage at critical time points along the continuum of care in sub-Saharan
Africa, around the year 2008. The regional average coverage varies along the continuum of care
for MNCH in sub-Saharan Africa. Currently, there are data available for six of the eight basic service
delivery packages. The reproductive health packages delivered through outpatient/outreach services
is represented by contraceptive prevalence rate. ANC package delivered through outpatient/outreach
service is represented by one ANC visit. Childbirth clinical care package is represented by skilled
attendant at birth. Postnatal care package delivered through outpatient/outreach service is
represented by a postnatal check on the mother’s health within 2 days of childbirth. Newborn
baby and child clinical care package is represented by under-5 children with suspected pneumonia
receiving antibiotics. Child health package delivered through outpatient or outreach service is
represented by three doses of DPT vaccine. The reproductive health clinical care package and family
and community care package have no routine indicator data available. *Postnatal care data from 12
countries. "Under-5 children with suspected pneumonia receiving antibiotics data from 20 countries.
Figure adapted from Kinney et al. 2009 [9] with data from a new analysis of Demographic and Health
Surveys (2005-2008) and State of the World's Children 2010 [1].
doi:10.1371/journal.pmed.1000294.9006
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Figure 7. Quality gap for antenatal care in sub-Saharan Africa, around the year 2008.
There is a substantial quality gap in ANC services in sub-Saharan Africa. While coverage of at least one
ANC visit is relatively high at 71% compared to other MNCH services (see Figure 6), many women
attending ANC do not receive the full range of evidence-based components during pregnancy. This
quality gap demonstrates key missed opportunities within health systems. Tetanus vaccine coverage
is higher because of outreach campaigns. Figure adapted from Kinney et al. 2009 [9] with a new
analysis of data from Demographic and Health Surveys (2005-2008) and the UNAIDS Report on the
Global AIDS Epidemic, 2008 [26], and State of the World's Children 2010 [1].
doi:10.1371/journal.pmed.1000294.9007
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preparedness, and testing and treating for
illnesses such as HIV/AIDS and syphilis.
Figure 7 shows the regional coverage of at
least one antenatal visit (71%), with far
fewer women who attend ANC receive the
full range of evidence-based interventions
during pregnancy, thus, missing key op-
portunities to provide quality care. Gaps in
measurement of quality of care also affect
the ability to identify and reduce such
quality gaps. Quality care at birth, espe-
cially provision of cesarean section and
neonatal resuscitation, are sensitive indi-
cators of health system quality and perfor-
mance [56].

As newborn health has come to global
attention only recently, some key high-
impact innovations are still not included
in routine programs. One example is
Kangaroo Mother Care—a simple tech-
nique in which the baby is tied to the
mother’s front, providing warmth, in-
creased feeding, reduced infections, and
more rapid recognition of illness. New
evidence shows that hospital-based Kan-
garoo Mother Care reduces deaths for
babies under 2,000 grams by 51% [57].
An important area of research is around
whether Kangaroo Mother Care can be
safely initiated at the community level
for families lacking access to health
facilities.

For African countries with a high
burden of HIV/AIDS, there continue to
be many opportunities for prevention of
mother-to-child transmission and improv-
ing the coverage, quality and equity of
available services. New data suggest that
breastfeeding (which saves many lives,
including reducing non-HIV deaths) can
now be made safe for HIV-positive
mothers and their babies. Exclusive breast-
feeding for six months with antiretroviral
drugs minimizes transmission of HIV
infection [58-60].

Our analysis of the progress for MDGs
4 and 5 as well as coverage, equity, and
quality gaps can inform governments and
health policy makers of the current status
and where care is lacking, but planning for
the most effective course of action and
where investment would save the most
lives requires further analysis of lives saved
and cost. [5].

Conclusion: Identifying and
Investing in Priority MNCH
Interventions

With nearly 4.7 million mothers, new-
borns, and children dying each year in
sub-Saharan Africa, and only five years
left for achieving the MDGs for maternal
and child health, the need for immediate
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action is clear. If essential evidence-based
MNCH interventions reached all families
in the region by 2015, nearly four million
lives could be saved each year [5]. The
potential is great and the evidence,
together with unprecedented new invest-
ment in maternal and child health from
continental leaders and increasingly from
development partners [21], offers new
hope for the future.

Progress in several low-income coun-
tries demonstrates that the MDGs for
maternal and child survival could still be
attained through immediate strategic in-
vestments and targeted health systems
strengthening, but this effort requires the
use of the best national and sub-national
mortality and health service coverage data
to prioritize interventions that would be
most likely to reduce mortality, including
the use of lives-saved analysis and costing
as discussed in another paper in this series
[5]. Many countries in sub-Saharan Africa
are at a tipping point for achieving the
MDGs for maternal and child survival, but

References

1. UNICEF (2009) State of the World’s Children
2010. New York: UNICEF.

2. Bryce J, Requejo JH, eds. (2009) Tracking Pro-
gress in Maternal, Newborn and Child Survival:
The 2010 Report. New York: UNICEF. In press.

3. Stanton C, Lawn JE, Rahman H, Wilczynska-
Ketende K, Hill K (2006) Stillbirth rates:
delivering estimates in 190 countries. Lancet
367: 1487-1494.

4. United Nations (2009) The Millennium Develop-
ment Goals Report 2009. New York: United
Nations Department of Economic and Social
Affairs.

5. Friberg I, Kinney MV, Kerber KJ, Odubanjo O,
Bergh AM, et al. (2010) Sub-Saharan Africa’s
Mothers, Newborns, and Children: How Many
Lives Could be Saved with Targeted Health
Interventions? PLoS Med. In press.

6. Bennett S, Ssengooba I (2010) Closing the gaps:
from science to action in maternal, newborn, and
child health in Africa. PLoS Med. In press.

7. Whitworth J, Sewankambo N, Snewin VA (2010)
Building the next generation of African scientists.
PLoS Med. In press.

8. Rudan I, Kapiriri L, Tomlinson M, Balliet M,
Cohen B, et al. (2010) Evidence-based priority
settings for action and knowledge gaps. PLoS
Med. In press.

9. Kinney MV, Lawn JE, Kerber KJ, eds. Science in
Action: Saving the lives of Africa’s mothers,
newborns, and children. Cape Town, South
Africa: African Science Academy Development
Initiative.

10. Rajaratnam JK, Marcus JR, Flaxman AD,
Wang H, Levin-Rector A, et al. (2010) Neonatal,
postneonatal, childhood, and under-5 mortality
for 187 countries, 1970-2010: a systematic
analysis of progress towards Millennium Devel-
opment Goal 4. Lancet. doi:10.1016/S0140-
6736(10)60703-9.

11. WHO, UNICEF, UNFPA, and World Bank
(2007) Maternal mortality in 2005: estimates
developed by WHO, UNICEF, UNFPA, and
the World Bank. Geneva: World Health Organi-
zation.

12. WHO, UNICEF, and UNFPA (2001) Maternal
mortality in 1995: estimates developed by WHO,

@ PLoS Medicine | www.plosmedicine.org

will applied science lead to evidence-based
policy decisions and implementation, or
will this critical momentum be wasted? We
challenge leaders both inside and outside
Africa, and especially from the African
Union Summit in 2010, to ensure that
science moves to action for Africa’s
mothers, newborns, and children.

Supporting Information

Table S1 Recent reviews of interventions
that potentially impact maternal, newborn,
and child health and nutrition. Previously
published series and supplements that have
assessed and analyzed interventions and
strategies relating to MNCH. Adapted and
updated from Bhutta et al. 2008 [52].
Found at: doi:10.1371/journal.pmed.
1000294.s001 (0.46 MB TIF)

Acknowledgments

The complete membership of the ASADI “Science in
Action” working group is available at http://www.

UNICEF, and UNFPA. Geneva: World Health
Organization.

13. WHO, UNICEF, and UNFPA (2004) Maternal
mortality in 2000: estimates developed by WHO,
UNICEF, and UNFPA. Geneva: World Health
Organization.

14. Hill K, Thomas K, AbouZahr C, Walker N,
Say L, et al. (2007) Estimates of maternal
mortality worldwide between 1990 and 2005: an
assessment of available data. Lancet 370:
1311-1319.

15. Hogan MC, Foreman K]J, Naghavi M, Ahn SY,
Wang M, et al. (2010) Maternal mortality for 181
countries, 1980-2008: a systematic analysis of
progress towards Millennium Development Goal
5. Lancet. doi:10.1016/50140-6736(10)60518-1.

16. Lawn J, Kerber K, eds. Opportunities for Africa’s
Newborns: practical data, policy and program-
matic support for newborn care in Africa. Cape
Town: PMNCH, Save the Children, UNFPA,
UNICEF, USAID, WHO.

17. Boschi-Pinto C, Bahl R, Martines J (2009)
Limited progress in increasing coverage of
neonatal and child-health interventions in Africa
and Asia. ] Health Popul Nutr 27: 755-762.

18. Bryce J, Requejo JH (2008) Tracking Progress in
Maternal, Newborn and Child Survival: The
2008 Report. New York: UNICEF.

19. Witter S, Adjei S, Armar-Klemsesu M,
Graham W (2009) Providing free maternal health
care: Ten lessons from an evaluation of the
National Delivery Exemption Policy in Ghana.
Global Health Action 2.

20. UNICEF (2008) State of the World’s Children
2008. New York: UNICEF.

21. G8 Leaders Declaration: Responsible Leadership
for a Sustainable Future. Italy: G8 Summit 2009.

22. IHP+ (2009) Consensus for Maternal, Newborn
and Child Health. Available: http://www.who.
int/pmnch/events/2009/20090922_consensus.
pdf. Accessed 26 April 2010.

23. Harper S (2010 January 26) G8 agenda: Focus on
human welfare. Toronto Star.

24. Greco G, Powell-Jackson T, Borghi J, Mills A
(2008) Countdown to 2015: assessment of donor
assistance to maternal, newborn, and child health
between 2003 and 2006. Lancet 371: 1268-1275.

nationalacademies.org/asadi/2009_Conference/
PDFs/SciencelnActionContributors.pdf). Participat-
ing academies of science: Cameroon Academy of
Sciences, Ghana Academy of Arts and Sciences,
Kenya National Academy of Sciences, The Nigerian
Academy of Science, National Academy of Science
and Technology of Senegal, Academy of Science of
South Africa, Uganda National Academy of Sciences,
and the US National Academy of Sciences. Partner
organizations: John Hopkins University Bloomberg
School of Public Health; Partnership for Maternal,
Newborn, and Child Health; Save the Children/
Saving Newborn Lives; and UNICEF.

Author Contributions

ICMJE criteria for authorship read and met:
MVK KJK REB BC FN HC PMN JEL. Agree
with the manuscript’s results and conclusions:
MVK KJK REB BC FN HC PMN JEL.
Analyzed the data: MVK REB PMN JEL.
Wrote the first draft of the paper: MVK JEL.
Contributed to the writing of the paper: MVK
KJK REB BC FN HC PMN. Responsible for
data integrity: MVK.

25. UNICEF, Roll Back Malaria, and The Global
Fund (2009) Malaria & Children: Progress in
intervention coverage - Summary update 2009.
New York: UNICEF.

26. Joint United Nations Programme on HIV/AIDS
(2008) 2008 Report on the global AIDS epidemic.
Geneva: UNAIDS.

27. Black RE, Allen LH, Bhutta ZA, Caulfield LE,
de Onis M, et al. (2008) Maternal and child
undernutrition: global and regional exposures and
health consequences. Lancet 371: 243-260.

28. Khan KS, Wojdyla D, Say L, Gulmezoglu AM,
Van Look PF (2006) WHO analysis of causes of
maternal death: a systematic review. Lancet 367:
1066-1074.

29. Ronsmans C, Graham W] (2006) Maternal
mortality: who, when, where, and why. Lancet
368: 1189-1200.

30. Bradshaw D, Chopra M, Kerber K, Lawn JE,
Bamford L, et al. (2008) Every death counts: Use
of mortality audit data for decision making to save
the lives of mothers, babies, and children in South
Africa. Lancet 371: 1294-1234.

31. Lawn JE, Yakoob MY, Haws RA, Soomro T,
Darmstadt GL, et al. (2009) 3.2 million stillbirths:
epidemiology and overview of the evidence
review. BMC Pregnancy Childbirth 9: 1-17.

32. Lawn J, Shibuya K, Stein C (2005) No cry at
birth: global estimates of intrapartum stillbirths
and intrapartum-related neonatal deaths. Bull
World Health Organ 83: 409-417.

33. Lawn JE, Lee AC, Kinney M, Sibley L,

“arlo WA, et al. (2009) Two million intrapar-
tum-related stillbirths and neonatal deaths:
where, why, and what can be done? Int J
Gynaccol Obstet 107 Suppl 1: S5-18, S19.

34. Black RE, Cousens S, Johnson HL, Lawn JE,
Rudan I, et al. (2010) Global, Regional and
National Causes of Child Mortality, 2008.
Lancet. E-pub ahead of print. doi:10.1016/
S0140-6736(10)60549-1.

35. Lawn JE, Wilczynska-Ketende K, Cousens SN
(2006) Estimating the causes of 4 million neonatal
deaths in the year 2000. Int J Epidemiol 35:
706-718.

36. Commission on Social Determinants of Health
(2008) Closing the gap in a generation: Health

June 2010 | Volume 7 | Issue 6 | 1000294



37.

38.
39.

40.

41.

42.
43.

44.

46.

@ PLoS Medicine | www.plosmedicine.org

equity through action on the social determinants
of health. Geneva: World Health Organization.
Lawn JE, Cousens S, Zupan J (2005) 4 million
neonatal deaths: when? Where? Why? Lancet
365: 891-900.

Banks E, Meirik O, Farley T, Akande O,
Bathija H, et al. (2006) Female genital mutilation
and obstetric outcome: WHO collaborative
prospective study in six African countries. Lancet
367: 1835-1841.

Wirth ME, Balk D, Delamonica E, Storeygard A,
Sacks E, et al. (2006) Setting the stage for equity-
sensitive monitoring of the maternal and child
health Millennium Development Goals. Bull
World Health Organ 84: 519-527.

Coghlan B, Brennan RJ, Ngoy P, Dofara D,
Otto B, Clements M, et al. (2006) Mortality in the
Democratic Republic of Congo: a nationwide
survey. Lancet: 367: 44-51.

Gilson L, Mclntyre D (2005) Removing user fees
for primary care in Africa: the need for careful
action. BMJ 331: 762-765.

Wilkinson D, Sach ME, Abdool Karim SS (1997)
Examination of attendance patterns before and
after introduction of South Africa’s policy of free
health care for children aged under 6 years and
pregnant women. BMJ 314: 940-941.
Nabyonga-Orem J, Karamagi H, Atuyambe L,
Bagenda F, Okuonzi SA, et al. (2008) Maintain-
ing quality of health services after abolition of user
fees: a Uganda case study. BMC Health Serv Res
8: 102.

Jones G, Steketee RW, Black RE, Bhutta ZA,

Morris SS (2003) How many child deaths can we
prevent this year? Lancet 362: 65-71.

. Hill Z, Kirkwood B, Edmond K (2004) Family

and community practices that promote child
survival, growth and development: a review of
evidence. Geneva: World Health Organization.

Darmstadt GL, Bhutta ZA, Cousens S, Adam T,
Walker N, et al. (2005) Evidence-based, cost-

47.

48.

49.

50.

51.

52.

53.

54.

effective interventions: how many newborn babies
can we save? Lancet 365: 977-988.

Campbell OM, Graham W] (2006) Strategies for
reducing maternal mortality: getting on with what
works. Lancet 368: 1284-1299.

Barros FC, Bhutta ZA, Batra M, Hansen TN,
Victoria CG, et al. (2010) Global report on
preterm birth and stillbirths (3 of 7): evidence for
effectiveness of interventions. BMC Pregnancy
Childbirth 10: S3.

Glasier A, Gulmezoglu AM, Schmid GP,
Moreno CG, Van Look PF (2006) Sexual and
reproductive health: a matter of life and death.
Lancet 368: 1595-1607.

Engle PL, Black MM, Behrman JR, Cabral
de MM, Gertler PJ, et al. (2007) Strategies to
avoid the loss of developmental potential in more
than 200 million children in the developing
world. Lancet 369: 229-242.

Bhutta ZA, Ahmed T, Black RE, Cousens S,
Dewey K, et al. (2008) What works? Interventions
for maternal and child undernutrition and
survival. Lancet 371: 417-440.

Bhutta ZA, Ali S, Cousens S, Ali TM, Haider BA,
et al. (2008) Alma-Ata: Rebirth and Revision 6
Interventions to address maternal, newborn, and
child survival: what difference can integrated
primary health care strategies make? Lancet 372:
972-989.

Kerber KJ, de Graft-Johnson JE, Bhutta ZA,
Okong P, Starrs A, et al. (2007) Continuum of care
for maternal, newborn, and child health: from
slogan to service delivery. Lancet 370: 1358-1369.
Sepulveda ], Bustreo F, Tapia R, Rivera ],
Lozano R, et al. (2006) Improvement of child
survival in Mexico: the diagonal approach.

Lancet 368: 2017-2027.

. WHO, UNICEF, USAID, Save the Children

(2009) WHO-UNICEF Joint Statement: Home
visits for the newborn child: a strategy to improve
survival. Geneva: World Health Organization.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Lawn JE, Kinney M, Lee AC, Chopra M,
Donnay F, et al. (2009) Reducing intrapartum-
related deaths and disability: can the health
system deliver? Int J Gynaecol Obstet 107 (Suppl
1): S123-2.

Lawn JE, Mwansa-Kambafwile J, Horta BL,
Barros FC, Cousens S. (2010) ‘Kangaroo mother
care’ to prevent neonatal deaths due to preterm
birth complications. Int J Epidemiol: i1-i10.
Mclntyre J (2010) Use of antiretrovirals during
pregnancy and breastfeeding in low-income and
middle-income countries. Current Opinion in
HIV and AIDS; 5: 48-53.

Becquet R, Ekouevi DK, Arrive E, Stringer JS,
Meda N, Chaix ML, et al. (2009) Universal
antiretroviral therapy for pregnant and breast-
feeding HIV-l-infected women: towards the
climination of mother-to-child transmission of
HIV-1 in resource-limited settings. Clin Infect
Dis; 49(12): 1936-45.

Mofensen L (2009) Prevention of Breast Milk
Transmission of HIV: The Time Is Now. JAIDS
52: 305-308.

WHO (2006) The World Health Report 2006:
Working together for health. Geneva: World
Health Organization.

McPake B, Mensah K (2008) Task shifting in
health care in resource-poor countries. Lancet
372: 870-871.

Kruk ME, Pereira C, Vaz F, Bergstrom S, Galea S
(2007) Economic evaluation of surgically trained
assistant medical officers in performing major
obstetric surgery in Mozambique. BJOG 114:
1253-1260.

Chandler CI, Chonya S, Mtei F, Reyburn H,
Whitty CJ (2009) Motivation, money and respect:
a mixed-method study of Tanzanian non-physi-
cian clinicians. Soc Sci Med 68: 2078-2088.

June 2010 | Volume 7 | Issue 6 | 1000294



