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Abstract

Since an impressive reduction in child mortality in the 1970s to early 1990s improvements have slowed down,
and more than 10 million children die annually under the age of 5 years. Most of these deaths occur in
relatively few countries, mainly in South Asia and Africa south of the Sahara. Given the causal links between
nutrition and mortality in infancy and childhood it is of great importance to assess the role of nutrition in
further improvements in global child survival. This study assessed what proportion of global under-five
deaths could be prevented by available and efficacious nutrition interventions, through a review of recent
papers of child survival and the role of nutrition in the prevention under-five deaths in a global perspective. It
was found that undernutrition is an underlying cause in more than half of global under-five deaths. Most
deaths are caused directly by bronchopneumonia, diarrhoeal diseases, diseases of the newborn, malaria,
measles and HIV/AIDS. Specific and proven efficacious nutrition interventions could prevent more than one-
third of the current 10 million child deaths. The most important nutrition-related interventions are exclusive
breast-feeding, zinc supplements for treatment and prevention, complementary feeding, vitamin A
supplementation and oral rehydration therapy. The coverage of many of these efficacious interventions is
usually low. The potential role of nutrition interventions to promote global child survival is great. Child
survival issues and the role of nutrition in preventing child deaths must be reintroduced on international
health agendas. This is a prerequisite for reaching the fourth Millennium Development Goal, a reduction in
child deaths by two-thirds before 2015.
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Introduction

More than 10 million children a year, or 30 000 a
day, die from usually treatable or preventable causes
(1). In the Millennium Development Goals the
world’s governments committed themselves to a
reduction in child mortality by two-thirds from
the 1990 level to 2015 (the fourth Millennium
Development Goal). According to a recent review
by the United Nations this is possible, but only by
sustained efforts to expand known efficacious and
low-cost interventions (2).

The region with the highest under-five mortality
rates is sub-Saharan Africa, where there has been
only a small reduction from the 1990 level to the
present (2005) (2). South Asia had a high child
death risk in the 1970s and despite a major
reduction in mortality risks some 3.5 million of
the annual child deaths still occur in this region.
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Half of the worldwide child deaths take place in five
countries (India, Nigeria, China, Pakistan and DR
Congo) and 90% in 42 countries (3). Progress in
reaching the fourth Millennium Development Goal
varies between regions, increasing the global in-
equity in child survival (2, 4).

It has been known for several decades that
undernutrition and micronutrient deficiencies im-
pair immune defence as well as non-immune host
defences and increase the risk of disease and fatal
outcome (5, 6). Estimates of the global burden
of diseases show that the leading specific causes
(all ages) are lower respiratory infections, diar-
rhoeal diseases and perinatal disorders, and that
childhood malnutrition is the first and outstanding
risk factor for global disease burden, contributing
15.9% of disability-adjusted life years (DALYs)
worldwide (7). Given the epidemiological evidence
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for undernutrition as an underlying cause of child
mortality, the important question is the extent to
which global child deaths can be prevented by
known, efficacious and affordable nutrition inter-
ventions.

Methods

This review is based on recently (2000—2005)
published papers that discuss efficacy, effectiveness,
coverage and/or prevented fractions of nutrition
interventions in children in relation to child
mortality. A series of papers on child survival
published in the Lancet in 2003 are central to this
review, and also provide a broader view on the
preventability of child deaths by non-nutritional
interventions (3, 4, 8). Literature searches were
performed using the above-mentioned keywords
and child mortality. In addition, searches were
undertaken for the specific interventions discussed
in the paper.

The review briefly presents the current under-five
mortality trends in the world, discusses estimates of
undernutrition as an underlying cause of child
deaths, and discusses the main nutrition interven-
tions that have been proven to be efficacious in the
prevention of under-five deaths. Estimates of global
mean coverage of these interventions are presented
and the potential impact of achieving universal
coverage is presented and discussed.

Results
The pioneering results of the studies of the Institute
of Nutrition of Central America and Panama
(INCAP) showed that malnutrition and infections
are generally synergistic, and provided the basis
for an active role of nutrition interventions in the
efforts to improve child health and survival in
the 1960s and onwards (5). There is no appa-
rent threshold in the association between under-
nutrition and mortality, and the effect increases
exponentially with declining weight for age (9).
Although most deaths are directly caused by
bronchopneumonia, diarrhoeal diseases, diseases
of the newborn, malaria, measles and HIV/AIDS,
53% of all child deaths have been shown to have
undernutrition as an underlying cause. This attri-
butable proportion varies from 45% for deaths due
to measles to 61% for deaths due to diarrhoeal
diseases (10).

Four specific nutrition interventions play a sig-
nificant role in the prevention of child deaths; breast-
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feeding, complementary feeding, and supplementa-
tion with zinc and vitamin A. Further, the role of oral
rehydration therapy (ORT) in treating dehydration
and improving recovery and growth after episodes of
diarrhoea is outstanding (see Fig. 1).

The World Health Organization recommends
exclusive breast-feeding during the first 6 months
of life, followed by appropriate complementary
feeding and continued breast-feeding (11). The
excess risk of death in non-breast-fed infants in
impoverished settings is well documented and
includes mortality in sepsis, pneumonia and diar-
rhoea (12). Globally, only just over one-third of
infants are exclusively breast-fed up to 6 months,
while 90% continue breast-feeding during the second
half of infancy (Table 1). In countries where
maternal HIV infection is prevalent there is a
potential risk of mother-to-child transmission of
HIV during lactation. This has been considered in
the estimated potential impact of global coverage of
breast-feeding recommendations, but breast-
feeding remains the single most important nutrition
intervention in the prevention of child deaths
(Table 1) (8).

There are no available estimates on the effective-
ness of appropriate complementary feeding for
the prevention of under-five deaths. Further, knowl-
edge is missing on the average coverage of such a
feeding pattern during the second half of infancy.
Therefore, assessments of the role of complemen-
tary feeding in preventing child deaths are based
on the assumption that this is mediated through
undernutrition and its impact on child mortality
(Table 1) (8).

During recent years evidence has been presented
that zinc supplements have a role in treatment as
well as in the prevention of under-five deaths in
zinc-deficient populations. A daily supplement of
10—-20 mg zinc during episodes of diarrhoeal dis-
eases and pneumonia reduces the duration of the
episode, prevents a new disease episode and also
seems to reduce the risk of subsequent death (13,
14). Similarly, preventive supplements of zinc in
daily or weekly doses reduce morbidity and prob-
ably mortality (15). Zinc supplementation as treat-
ment or prevention has a low coverage, and the
potential impact is therefore relatively great. It is
estimated that as much as 9% of current child
mortality could be prevented by zinc supplements
(Table 1) (8).
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Fig 1. A 9-month-old child admitted to Matlab Hospital, Bangladesh, with undernutrition, dehydrated by diarrhoea and suffering from severe
bronchopneumonia. Undernutrition substantially contributes to increased mortality risks in children under 5 globally, and is an underlying
cause of death in more than 50% of annual child deaths. Breast-feeding, appropriate complementary feeding, zinc supplementation and oral
rehydration therapy all play important roles in preventing deaths caused by diarrhoea and pneumonia.

Starting from observations that children with
xerophthalmia frequently had higher mortality risks
from common infectious diseases than those with

Table |. Efficacious nutrition-related interventions in children under 5 years of
age: current estimated coverage of these interventions and potential impact on

global child deaths

Estimated
proportion of all
Current estimated under-five deaths
Intervention

coverage (%) prevented (%)

Exclusive breast-feeding up to 39 13
6 months

Breast-feeding 61| months 90

Complementary feeding 2 6
Zinc supplementation (preventive) 0 5

Zinc treatment 0 4

Vitamin A supplementation (preventive) 55 2

Vitamin A treatment 55 <l

Oral rehydration therapy 20 15

Data from Jones et al. (8).
? Estimated by using mean weight for age assuming a causal role of appropriate

complementary feeding in preventing mortality mediated by underweight.
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normal vitamin A status, Sommer and colleagues
performed a randomized controlled community
trial of vitamin A supplementation (capsules con-
taining 200 000 IU vitamin A 6-monthly). They
demonstrated a reduction in child mortality above 1
year of age of 34% (16). Later supplementation
trials have shown significant reductions in mortality
in most (but not all) cases (17). Coverage of vitamin
A supplementation is estimated at 55% of eligible
populations worldwide, corresponding to a poten-
tial impact on child mortality of 2% with optimal
coverage (8).

ORT is not a conventional nutrition intervention,
but is the best therapy given in most cases of
diarrhoea and dehydration, together with continued
breast-feeding (18). It is estimated that more than
40 million deaths have been prevented by this
intervention since the 1970s, and the annual number
of under-five deaths caused by diarrhoea has fallen
from 4.6 million in 1980 to about 1.5 million in
recent years. Still, the mean coverage by this
intervention is only 20%, resulting in a potential



impact on total child mortality in the order of 15%
with universal coverage (8).

Discussion

Undernutrition is an underlying cause in more than
half of global under-five deaths. There is evidence
that specific and efficacious nutrition interventions
could prevent more than one-third of the current 10
million child deaths. The most important nutrition-
related interventions are exclusive breast-feeding,
zinc supplements for treatment and prevention,
complementary feeding and vitamin A supplemen-
tation. There is a special role for ORT, which could
prevent 15% of child deaths if universally imple-
mented.

Child survival improved dramatically from the
1970s to the early 1990s, followed by a decelerating
trend, especially in sub-Saharan Africa. This is
only partly explained by the advance of the HIV/
AIDS pandemic; a major role is the lack of progress
in the fight against old and well-known Kkillers such
as diarrhoea, pneumonia and diseases of the
newborn.

The challenge today, apart from the mobilization
of new resources to cover increased costs, is to
translate knowledge into action. Progress is mon-
itored regularly as part of the follow-up to the
Millennium Development Goals, including moni-
toring of inequities in child survival within and
between countries (2, 4). There are several examples
of successful strategies for the different nutrition
interventions discussed. The role of perinatal and
child health services in supporting exclusive breast-
feeding is well described, and the efficacy of specific
interventions, such as home-based peer counselling,
has been documented (19). The knowledge base is
relatively weak regarding interventions aiming to
improve complementary feeding. There are few if
any studies providing data on the effect on child
survival of improved infant feeding during the
second half of infancy. This lack of basic knowledge
is embarrassing, given the importance given to
infant feeding for current and later health develop-
ment. Otherwise, the limitations in current knowl-
edge are related especially to strategies for scaling-
up, moving from efficacy of interventions to the
effectiveness of large-scale implementation of
knowledge (20).

The Bellagio Study Group on Child Survival
estimated that 6 million out of an annual 10 million
child deaths could be prevented by 23 proven
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interventions  (including  nutrition  interven-
tions) (8). Recently a cost estimate of these inter-
ventions was reported, indicating that US $5.1
billion in new resources is needed annually to save
these 6 million child lives. This corresponds to $1.23
per head in the 42 countries generating these
cases or a mean cost per life saved of $887 (21).
From an economic point of view investment in child
survival and children’s health is argued to be a
sound economic decision for governments to take,
apart from any moral justifications for such
programmes (22).

Thus, the Millennium Development Goal on
child survival can be reached. The necessary effica-
cious nutrition interventions already exist, along
with other well-established interventions. The cost is
affordable for donors and developing countries. The
challenge is to prioritize child survival on the global
agenda, and to meet the challenge of scaling-up
preventive interventions and allocating the neces-
sary new resources.
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