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The Global Reality of Child Survival
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Barbara Oettgen, MD, MPH

hy should we as primary care
practitioners review the topic
of global child health? It’s
certainly not a topic of primary concern in
our day-to-day life. We focus on provid-

CIYE| EDUCATIONAL OBJECTIVES

1. Review the statistics of child morbid-
ity and mortality and the current
regional inequities in these statistics.

2. Review the history of child public
health and progress that has been
made in reducing child mortality,and
articulate the goals for continued
amelioration of child morbidity and
mortality.

3. Identify the major causes of global
child mortality, especially the large
role played by neonatal mortality
and infectious diseases and which
interventions are potentially effective
to decrease mortality.
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Neonatal tetanus 2%
Neonatal diarrheal diseases 1%

Neonatal other 2%
Injuries 3%

Congenital anomalies 3% Pneumonia 19%

AIDS 3%

Measles 4%

Malaria 8% Diarrheal diseases 17%

Birth asphyxia 8%

Preterm birth 10% Neonatal severe infections

(mainly pneumonia/sepsis) 10%

Others 10%

Figure 1. Global distribution of cause-specific mortality among children younger than 5 years. Under-
nutrition is implicated in up to 50% of all deaths of children younger than 5 years. Source: World Health
Organization and UNICEF.

The Integrated Case Management Process

Outpatient Health Facility

Check for danger signs

« Convulsions

« Lethargy/unconsciousness
« Inability to drink/breastfeed
«Vomiting

Assess main symptoms

« Cough/difficulty breathing
- Diarrhea

- Fever

« Ear problems

Assess nutrition, immunization status,
and potential feeding problems

Check for other problems

Classify conditions and identify
treatment actions

¥

Treatment at Outpatient
Health Facility

r

Urgent Referral

—

Home Management

Home
Caretaker is counseled on:
« Home treatment(s)
« Feeding and fluids
«When to return immediately
« Follow-up

Outpatient health facility
« Pre-referral treatments
« Advise parents

« Refer child

Outpatient health facility
«Treat local infection
« Give oral drugs
« Advise and teach caretaker
« Follow-up

R 2

Referral Facility
- Emergency triage
and treatment
- Diagnosis
- Treatment
« Monitoring and follow-up

Figure 2.IMCl case management in the outpatient health facility, first-level referral facility,and at-home
for the sick child from 2 months to 5 years. Source: World Health Organization and UNICEF, Model Chap-
ter for Textbooks: Integrated Management of Childhood lliness. New York, NY; and Geneva, Switzerland:
WHO and UNICEF; 2001:6.
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ing care to children in our local healthcare
facilities in the industrialized world. But
hopefully this presentation of the statistics
of global child mortality will make it clear
why we, as advocates for children and
child health, need to understand what is
going on with the health of the majority of
the world’s children. Increased travel and
migration will bring these children and
their health problems to our local practic-
es. Additionally, travelers from the United
States to other countries are increasingly
exposed to diseases now rarely seen in
the United States, as witnessed by the in-
creased number of measles outbreaks (due
to imported measles) in the United States
in recent years.! We should be concerned
about providing the 90% of the world’s
children who live in developing countries
with the care necessary to have an ade-
quate chance to grow and become mature
members of society, and we should treat
all children equitably. Supporting child
and maternal health is an investment in a
safer and more secure world.

THE CURRENT STATUS
OF CHILD MORTALITY

Although we frequently see images of
children in developing countries, clearly
in dire need, it is still difficult to imagine
the scale of this need and how we might
participate in improving their circum-
stances. Every day nearly 26,000 children
die around the world (approximately 10
million in 1 year).? That is the equivalent
of the death of one-half of the children un-
der 5 years in the United States in 1 year.
Nearly all of the deaths occur in 60 de-
veloping countries.> More than one-third
of these children dies before they reach 1
month.? Figure 1 shows the breakdown of
the major causes of child death globally.
In most cases, the causes are infectious
and preventable.? Malnutrition contributes
to approximately 50% of those deaths.?
In sub-Saharan Africa, one of the most
troubled regions, one in six children dies
before 5 years, and mortality rates have
decreased only by 14% since 1990.?
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Goal

TABLE 1.

Health and the Millennium Development Goals

Health Targets

Health Indicators

Goal 1:Eradicate extreme
poverty and hunger

Target 2:Halve, between 1990 and 2015, the proportion
of people who suffer from hunger

Prevalence of underweight children younger than 5
years; proportion of population below minimum level
of dietary energy consumption

Goal 4:Reduce child mortality

Target 5:Reduce by two-thirds, between 1990 and 2015,
the under-5 mortality rate

Under-5 mortality rate; infant mortality rate; pro-
portion of 1-year-olds immunized against measles

Goal 5:Improve
maternal health

Target 6:Reduce by three-quarters, between 1990 and
2015, the maternal mortality ratio

Maternal mortality ratio; proportion of births at-
tended by skilled health personnel

Goal 6: Combat HIV and AIDS,
malaria, and other diseases

Target 7:Halt and begin to reverse, by 2015, the spread
of HIV and AIDS

HIV prevalence among pregnant women 15 to 24
years; condom use rate of the contraceptive preva-
lence rate; ratio of school attendance of orphans to
school attendance of non-orphans 10 to 14 years

Goal 6: Combat HIV and AIDS,
malaria, and other diseases

Target 8:Halt and begin to reverse, by 2015, the inci-
dence of malaria and other major diseases

Prevalence and death rates associated with malaria;
proportion of population in malaria-risk areas using
effective malaria prevention and treatment measures;
prevalence and death rates associated with tubercu-
losis; proportion of cases detected and cured under
Directly Observed Treatment Short-course (DOTS)

Goal 7:Ensure environmental
sustainability

Target 10: Halve, by 2015, the proportion of people
without sustainable access to safe drinking water and
basic sanitation

Proportion of population using an improved water
source (urban and rural)

Goal 7:Ensure environmental
sustainability

Target 10: By 2020, achieve a significant improvement in
the lives of at least 100 million slum dwellers

Proportion of population using improved sanita-
tion (urban and rural)

Goal 8:Develop a global
partnership for development

Target 17:In cooperation with pharmaceutical com-
panies, provide access to affordable essential drugs in
developing countries

Proportion of population with access to affordable
essential drugs on a sustainable basis

Source: Adapted from World Health Organization, Health and the Millennium Development Goals. Geneva, Switzerland: WHO; 2005:11.

Looking at the past 50 years, signifi-
cant strides have been made in child sur-
vival. Specifically, the under-5 mortality
rate (USMR), a measure of the number
of children dying before the age of 5 (per
1,000 live births), has dropped by more
than 50% from 1960-1999, but there is
still a long way to go.> In an effort to
prevent stagnation and promote contin-
ued progress across all aspects of human
well-being, governments worldwide met
in 2000 and adopted a set of eight Mil-
lennium Development Goals (MDGs,
see Table 1). The goals address poverty,
health, nutrition, and the environment.
MDG #4 aims to reduce the USMR by
two-thirds by the year 2015 from the
level in 1990, or from 13 million to < 5
million deaths annually.?
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WHERE HAVE WE BEEN?

The approach toward child mortality
reduction has evolved over time. An ex-
cellent review of the history is outlined in
UNICEF’s State of the World’s Children
2008.2 In the 1950s to 1970s, mass cam-
paigns to control specific diseases were
launched, most successfully exemplified
by the eradication of smallpox in 1977. In
1974, the Expanded Program on Immuni-
zation (EPI) was established. At baseline
in 1974, only 5% of children worldwide
were adequately immunized, but through
efforts such as EPI, rates are now closer to
75%. In 1982, UNICEF began to promote
a group of interventions to positively im-
pact more causes of child mortality called
GOBI (growth monitoring for undernutri-
tion, oral rehydration, breastfeeding, im-

munization). In the late 1980s and early
1990s, there was an increased interest in
improving the primary care infrastructure
in countries and strengthening healthcare
at the community level. It was recognized
that a community health infrastructure
could disseminate a greater number of
interventions to positively impact ma-
ternal and child health. This led to the
development of the Integrated Manage-
ment of Childhood Illness (IMCI) in the
mid-1990s. Case workers are identified
at the local level (within rural communi-
ties and urban areas). They are trained
to provide health education and support
to families for a variety of maternal and
childhood diseases and conditions (see
Figure 2, page 800). The current effort to
decrease child mortality uses a combina-
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tion of targeted single interventions (such
as vaccines), grouped interventions, and
programs such as IMCIL.

WHAT IS CURRENTLY BEING DONE?

Reviewing the major causes of mor-
tality, current statistics, interventions, and
suggested improvements will be helpful
in understanding in a more detailed man-
ner what the global public health commu-
nity is trying to accomplish.

Acute respiratory infection (ARI)

Acute respiratory infection (ARI)
is the number-one killer of children
younger than 5 years worldwide (2 mil-
lion deaths per year).? The public health
approach to decreasing ARI mortality
includes 1) prompt detection and early
treatment of significant ARI through the
use of selective antibiotics; 2) education
of families about nutrition and seeking
early care for their children; and 3) vac-
cination. IMCI workers are trained to
perform rapid assessment of children
using clinical signs such as respiratory
rate and either refer children to a lo-
cal physician or start antibiotics based
on a predetermined set of clinical find-
ings. It is estimated that selective use
of antibiotics with effective case man-
agement could decrease the mortality
due to pneumonia by 37% or 700,000
lives.? IMCI workers can also promote
breastfeeding and encourage improved
nutrition practices. The expanded use
of Haemophilus influenzae B (Hib) and
pneumococcal conjugate vaccines is
predicted to decrease mortality rates due
to pneumonia by 1 million deaths per
year.*® The establishment of the Hib ini-
tiative in 2005 has greatly increased the
number of countries using Hib vaccine
with the assistance of financing from the
Global Alliance for Vaccines and Immu-
nizations (GAVI). Likewise Pneumococ-
cal Vaccines Accelerated Development
and Introduction Plan (Pneumo ADIP)
was established to encourage the use of
pneumococcal vaccine.*

802 | PediatricAnnalsOnline.com

Diarrhea

The improvements in mortality rates
secondary to diarrhea have been one of
the public health success stories over the
past 20 years, mostly due to increased us-

Acute respiratory infection
is the number-one killer of
children younger than
5 years worldwide.

age of oral rehydration therapy (ORT).
Diarrheal deaths have decreased by two-
thirds since 1980 (4.6 million annually to
1.5 million), so that diarrhea is no longer
the number-one cause of death.® As with
ARI, other interventions could also impact
diarrhea deaths including education about
increased breastfeeding, healthier weaning
practices, and adequate nutrition including
vitamin A and zinc.? Improved sanitation
and hygiene would also impact mortality.
It is estimated that simple hand washing
could decrease the rate of diarrheal illness
by 30%, saving about 500,000 lives.” Ro-
tavirus is the number-one cause of viral di-
arrhea globally. Routine vaccination with
rotavirus vaccine has been effective in the
United States, Europe, and Latin America.
Studies to prove efficacy in high mortal-
ity regions such as sub-Saharan Africa
and Asia are pending. Hopefully, they will
likewise show high efficacy, and the use of
the vaccine globally will further help de-
crease diarrheal morbidity and mortality.®

Malaria

Malaria has proven to be a difficult
opponent secondary to drug resistance,
mosquito resistance to insecticides, and
lack of drug availability. Malaria is the
cause of 1 million deaths per year, 90%
of which occur in children younger than
5 years.” Every 30 seconds, a child dies
from malaria. Political will to decrease
malaria disease was manifested on April
25, 2000 when 44 African leaders signed
the Abuja Declaration to cut malaria
deaths in half by 2010. Programs such
as the Roll Back Malaria Partnership (a
collaboration of the World Bank, UNI-
CEF, President’s Malaria Initiative, and
the Global Fund to fight TB, AIDS, and
Malaria) use a multi-pronged approach.’
First, families are encouraged to seek
early care for their febrile, ill-appearing
children in malaria-prone areas, either by
physicians or other healthcare providers
(such as IMCI). These providers are en-
couraged to give prompt and early medi-
cal treatment based on clinical findings.
The effectiveness of this intervention
is currently impaired by lack of readily
available effective medicines and increas-
ing resistance to medicines, especially in
the most rural areas. Secondly, women are
given preventive intermittent treatment
for malaria during pregnancy. Thirdly,
there is targeted spraying for mosquitoes.
Lastly, insecticide-treated bednets (ITN)
are distributed. It is estimated that 20%
to 40% of deaths could be prevented by
the regular use of these bednets.'® Fortu-
nately, thanks to increased global funding
for malaria control, the use of ITNs has
tripled since 2000 in the 16 of 20 coun-
tries reporting such data in sub-Saharan
Africa.? Combining programs such as na-
tional/supplemental immunization days
with ITN distribution has been a success-
ful way to increase distribution, and the
rate of use can be as high as 74%.!1-12

Measles

Measles can be associated with sig-
nificant morbidity and mortality but even
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more so among children who have signifi-
cant malnutrition and vitamin A deficiency.
Fortunately, significant progress has been
made in increasing rates of immunization,
especially in sub-Saharan Africa where
the lowest rates existed. Between 1999
and 2005, immunization rates (with a first
dose of measles vaccine) increased glob-
ally from 72% to 80%, with an accom-
panying decline of 528,000 deaths due to
measles. The Measles Initiative (UNICEF,
WHO, and other international and private
organizations), launched in 2001, has been
instrumental in the decline of deaths, using
a four-pronged approach. First, there is ag-
gressive implementation of immunization
activities to make sure at least one dose of
vaccine is provided to infants and children
who are at least 9 months, aiming for 90%
vaccination rates. Secondly, a second dose
of measles vaccine is provided through
supplemental immunization days. Thirdly,
children with measles are managed more
aggressively once the disease is clinically
apparent including administering two
doses of vitamin A. Finally, there is an ef-
fort to provide more accurate and adequate
disease surveillance.'® Looking ahead, the
initiative aims to decrease deaths by 90%
from 2000-2010, focusing on the India/
Pakistan region, which now has the largest
number of measles deaths.

HIV

The tremendous impact of the HIV
epidemic is felt by children both directly
and indirectly. Currently, 2.5 million chil-
dren (younger than age 15) are infected
with HIV, 90% of whom live in sub-Saha-
ran Africa.'* Children become infected by
vertical transmission at birth, a prevent-
able cause as seen in the United States. Yet
in 2006, only about 20% of HIV-infected
mothers had access to therapy to prevent
transmission of HIV, to their infants.?
The group that is becoming infected at
the highest rate is the 15- to 24-year-old
age group because they engage in risky
behaviors (both sexual and drug abuse).
Indirectly, children are affected because
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they become orphans or because their
families and communities are being dis-
rupted economically, which leads to mal-
nutrition and poor health. It is estimated
that 15 million children have lost at least
one parent with HIV, and that number is
expected to exceed 25 million by the end
of the decade.” It has been difficult to
make headway with child survival goals,
which have stagnated or worsened in
those countries because of the epidemic’s
devastating effects on the infrastructure of
these countries in Africa.'®

Perinatal/neonatal deaths

We will have a hard time achieving the
MDGH4 by 2015 if we do not spend more
time addressing neonatal deaths. In the
past, child survival programs have focused
on causes of mortality in the children
older than 1 month,? and the reduction in
deaths for these older infants and children
has resulted in an increased proportion
of neonatal deaths. Four million neonatal
deaths were estimated in 2000, equiva-
lent to all the babies born in the United
States in one year. Two-thirds of these
deaths were concentrated in the African
and southeast Asian regions.> Morbidity
and mortality are often related to maternal
health, because maternal malnutrition of-
ten leads to low birth weight infants and
low birth weight is related to 60% to 80%
of deaths.’> Sub-Saharan Africa has had
the least reduction in neonatal mortality
in the world, while significant progress
has been reported in Latin America with
a decrease of 50%.> The most significant
causes of neonatal mortality are infections
(36%), preterm birth (28%), and asphyxia
(23%). Renewed attention to this signifi-
cant cause of child mortality has focused
on both improvements in prenatal care and
maternal education as well as postnatal in-
terventions, especially in the first week of
life when 75% of neonatal deaths occur.’
With full implementation of the interven-
tions known to be effective at preventing
neonatal mortality, it is estimated that
about 59% of neonatal deaths could be

prevented. Implementing just the interven-
tions known as “family community care”
(through family education and community
health workers), such as breastfeeding pro-
motion, clean cord care, and thermal care,
etc., would decrease deaths by 18% to 37%
or nearly 1.5 million deaths.!” In order to
achieve the MDG4, we will need to pro-
vide not just family-community care but
also clinical care services (such as skilled
maternal and immediate neonatal care,
emergency obstetric care, and emergency
neonatal care) even though they are more
costly and complicated to implement.'”

Malnutrition

Poor nutrition contributes to at least
one-half of child deaths worldwide. When
mothers are malnourished during preg-
nancy, children are born preterm or ar low
birth weight and are already at increased
risk for disease. Breast feeding promo-
tion messages still need to reach families.”
Although malnutrition may not always
manifest itself as underweight, deficien-
cies in vitamin A, zinc, and iodine can all
contribute to a weakened immune Sys-
tem. Recently, the Child Undernutrition
Study Group reviewed the interventions
that could affect malnutrition. These in-
terventions include micronutrient supple-
mentation with iron and folate in pregnant
women, vitamin A supplementation in the
neonatal and infancy period, preventive
zinc supplementation, and universal pro-
motion of iodized salt. Implementation of
these interventions could decrease stunt-
ing by 36% and mortality for children O to
3 years by 25%.”

War

Armed conflicts have a profound im-
pact on children. It is estimated that the
proportion of civilian deaths in armed
conflict has climbed in recent decades and
is now about 90%, one-half of whom are
children. About 2 million children have
died in the past 10 years because of war.
Six million more have suffered a disabil-
ity, and many more (nearly 20 million)
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TABLE 2.

Interventions Effective in Reduction of USMR2

Disease Intervention

ARI

Breastfeeding promotion; complementary feeding; Hib vaccination; zinc
supplementation; selective antibiotics

Diarrhea

Breastfeeding promotion; complementary feeding; hygiene and sanitation;
zinc and vitamin A supplementation; oral rehydration therapy

Measles

Complementary feeding; vitamin A treatment; vaccination

Malaria

ITN; complementary feeding; prompt anti-malarial use

HIV Nevirapene; replacement feeding

Neonatal

have been forced to flee their homes and
become refugees. Children are recruited
to become child soldiers, often forcibly.
They become orphans, are the victims of
rape, and experience unimaginable psy-
chological stress. War disproportionately
affects countries in poverty. Of the 10
countries with the highest USMR, seven
were involved in an armed conflict. Those
countries facing war or emergencies also
have fewer resources to improve child
health. Frequently children face great-
er health risks due to lack of access to
healthcare including immunizations.'3

Poverty

The contribution of poverty to the poor
health of children cannot be underesti-
mated, and most of the diseases described
here would not have such a significant
stronghold if there was less poverty. The
chance of dying before 5 years can be
almost 90 times greater in Sierra Leone
(USMR 270/1,000 live births) compared
with Sweden (USMR 3/1,000 live births).
A child in Sierra Leone faces a greater
than one in four chance of dying before 5
years.” MDG #1 addresses poverty: eradi-
cate extreme poverty and hunger with the
goal of cutting in half the number of peo-
ple whose income is less than $1 per day
between 1990 and 2015. We can make
headway with health interventions on the
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Breastfeeding; maternal tetanus vaccination; clean delivery; intermittent anti-
malarial treatment during pregnancy; antibiotics for sepsis

child mortality rate. However, to make
a lasting impact, we need to address the
economic inequities in a world where the
world’s 225 richest people have a com-
bined wealth equivalent to the annual in-
come of the poorest 2.5 billion people.'’

WHERE DO WE GO FROM HERE?

“Nothing just happens in politics. If
something happens, you can be sure it
was planned that way.”

— (Franklin Delano Roosevelt)

In 2003, a series of papers examined
child deaths, possible interventions to
decrease child mortality, and the ability
of the current system to implement those
interventions.??? In one of the papers,
existing interventions designed to reduce
child mortality from the major causes
such as ARI, neonatal disorders, and di-
arrhea were examined for evidence of
effect. It was found that at least one ef-
fective intervention was already available
for treating each of the major causes of
death, and many more showed limited
evidence of effectiveness (see Table 2).20
So we know how to improve child sur-
vival; now we just need to do a better job
of implementation.

As of 2004, the level of official devel-
opment assistance to maternal, newborn,
and child health was only adequate to
fund a small proportion of the resources

needed to reach the Millennium Develop-
ment Goals — only about $1.3 billion of
the $11 billion needed in the 60 high-pri-
ority countries to implement effective in-
terventions.”> A rapid increase in funding
will be needed throughout the next 5 years
to make adequate progress.?® If we make
this investment, we could potentially save
16,000 children every day from dying.?*
Consider that it is estimated that $2 billion
is spent per week on the war in Iraq,” and
that $12 billion are spent annually on per-
fume in Burope and the United States."”

The Child Survival Countdown, a
group of scientists, policy makers, and
health program managers, gathers data
on a regular basis to monitor how we
are doing at achieving MDG #4 and
implementing, at the regional level, the
interventions known to be successful at
decreasing childhood mortality. Every
2 years, the group plans to reconvene,
evaluate progress, share new experi-
ences, and continue to urge governments
to be accountable. In 2006, the review
highlighted the need for a tremendous
intensification of effort, especially in
certain regions, to move closer to MDG
goals.?® Only seven of the 60 countries
with the highest USMR were on track to
achieve MDG #4. In fact, mortality rates
increased in 14 countries.?¢

In the most recent evaluation (April
2008), 16 countries were on track to
meet MDG #4.'° But coverage with in-
terventions varied widely within and
between countries. Those interventions
that can be scheduled (immunizations
and antenatal care) were more likely to
be implemented than those that required
a functional health system and skilled or
emergency care. Immunization coverage
had increased the most but had also ex-
perienced the greatest increase in fund-
ing. Of the 26 countries with no reduc-
tion in child mortality, many had high
HIV prevalence and/or were countries at
war or post war. More complex interven-
tions (yet ones which might impact more
causes of mortality) such as IMCI, only
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reached one-third of children but also
received a low rate of funding. The inte-
gration of interventions is not occurring
routinely either. Although women were
receiving routine antenatal care visits,
they were not receiving logical antenatal
interventions such as preventive intermit-
tent treatment for malaria or medicine to
prevent HIV transmission. Issues imped-
ing progress are financing, HIV, and con-
flict.'® Within countries, there are also
large coverage gaps for interventions be-
tween the wealthy and the poor.'6

Per WHO/UNICEEF the effort to com-
bat child mortality is focused around
several priorities: 1) focus on the 60
countries where child mortality is the
greatest (> 50,000 child deaths per year
or an USMR of > 90/1,000 live births);
2) package interventions for mothers
and children so that they receive a con-
tinuum of care prenatally through child-
hood; and 3) strengthen community
partnerships and health systems that can
provide preventive care.”

What can we do at the local level to
change the current status quo? First, we
need to teach ourselves and our medi-
cal students and residents about the
global inequities in child survival. We
can be leaders and advocate at the po-
litical level for increased funding to pay
for programs that are already known to
improve survival for the leading causes
of childhood mortality. At the current
rate of donor assistance and program
implementation, we will fall well short
of MDG #4, so the commitment on the
part of developed countries and donor
organizations needs to sharply increase
in order to meet this goal.?* The rate of
decline in the USMR must occur much
more rapidly than it has been occurring
in the past 15 years.> We must increase
efforts especially in the poorest areas
that also face stumbling blocks of war
and HIV. If we don’t change our current
approach, there will be nearly 4 mil-
lion excess deaths that could have been
avoided if we had met MDG #4.2
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Many of us as pediatricians are also
parents. Mothers and fathers around
the world are no different. As Melinda
Gates writes in the State of the World’s
Mothers 2008, “We must remember
that these mothers love their children
just as much as we love ours.” Like us,
they have hopes and dreams for their
own children to be happy, healthy, and
educated.?> Hopefully, together we can
all work toward a better future for all
the world’s children.
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