. Introduction

INTRODUCTION

alnutrition can be defined as a state of nutrition in
M which a deficiency or an excess of energy, protein, and
other nutrients causes measurable adverse effects on tissue
and body form and function and on clinical outcome (Koen
et al., 2011).

Malnutrition remains a public health problem and a
significant contributor to morbidity and mortality among
hospitalized children inspite of efforts at improving nutrition
(Dogan and Erkan, 2005).

Malnutrition in hospitalized children is still very
prevalent especially in children with underlying disease and
clinical conditions (Joosten et al., 2011).

New screening tools are available to identify children at
risk for developing malnutrition during admission. Because of
the diversity of medical conditions and syndromes in
hospitalized children (Joosten and Hulst, 2008).
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AIM OF STUDY

The study aims at detecting the frequency and risk factors
of malnutrition in hospitalized children under 3 years of
age.
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MALNUTRITION

Definition

alnutrition is defined as a state of nutrition in which
Mdeficiency or excess of energy, protein, and other
nutrients causes measurable adverse effects on tissue and body
form and function, and clinical outcome.(Koen et al., 2011).

It is also described as the imbalance between intake and
requirement which results in altered metabolism, impaired
function and loss of body mass (Norman et al., 2007).

It may be acute, chronic or mixed type. Acute malnutrition
Is the type that usually occurs in illness, but children with
underlying chronic diseases who are admitted to the hospital
because of an acute illness can also present with chronic
malnutrition (Joosten and Hulst 2008).

Clinically malnutrition affects about 20-50% of all medical
and surgical patients admitted to hospitals depending on hospital
setting, population, and the different definitions and criteria used
for the diagnosis of malnutrition (Pirlichaet al., 2006)

Childhood malnutrition is a disease of relevance and
importance to public health; it is directly linked to poverty
(Rocha et al., 2006).
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Prevalence of malnutrition

Major progress has been made over the last 30 years in
reducing the prevalence of malnutrition amongst children less
than 5 years of age in developing countries. However,
approximately 27% of children under the age of 5 in these
countries are still malnourished (Khattab 2010).

The reported prevalence of acute malnutrition in infants
and children with mixed diagnoses admitted to hospital ranges
from 6.1 to 40.9% (Joosten and Hulst 2008).

Approximately 80% of malnourished children live in
Asia, 15% in Africa and5% in Latin America and 43% of these
children (230 million) are chronically malnourished (Rocha et
al., 2006).

Morbidity and Mortality of Malnutrition

Childhood undernutrition remains one of the greatest causes
of morbidity and mortality. The World Health Organization
(WHO) estimates that malnutrition contributes to 55% of childhood
mortality worldwide (Gibbons and Fuchs 2009).

Malnutrition is associated with negative outcomes for
patients, including higher infection and complication rates,
increased muscle loss, impaired wound healing, longer length of
hospital stay, reduced gut function, poor growth, reduced or
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delayed mental, psychomotor development and behavior problems
during childhood and increased morbidity and mortality (Barker et
al., 2011 and Joosten and Hulst 2008).

Early childhood malnutrition has also been related to
externalizing behavior in both childhood and adolescence
suggests that many common adult diseases have their origins in
fetal and early life (Joosten and Hulst 2008).

Children with malnutrition have inadequate fat stores and
very little muscle. Their bones are prominent and they often
have disproportionately large abdomens. These children have a
high incidence of disease because their bodies cannot fight
infection (Torpy et al., 2004).

Children have a high energy need per unit of body mass
compared with adults and have limited energy reserves.
Furthermore, children, unlike adults, have a need for growth, which
puts them at a particularly high risk of malnutrition because of
these higher demands. For this reason, the likelihood of developing
serious nutritional deficiencies is high and increases when the child
Is admitted to the hospital for longer periods of time (Joosten and
Hulst 2008).

Malnutrition significantly affects convalescence following
disease, surgery, or trauma. Wound healing is impaired in
malnourished surgical patients (Norman et al., 2008).
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A well-known consequence of malnutrition is muscle
dysfunction as reflected by decreased grip strength (Norman
et al., 2008).

Malnutrition is in general associated with a higher
postoperative risk, in particular with the risk for nosocomial
infections. Furthermore, malnutrition is associated with higher ICU
stay and ventilation duration following liver transplantation as well
as with postoperative complications such as acute renal failure,
pneumonia, respiratory failure, and infections after cardiac surgery.
Impaired nutritional status results in impaired ventilator drive and
decreased respiratory muscle function (Norman et al., 2008)

Malnutrition weakens every part of the immune system. For
example, it is a major risk factor in the onset of active tuberculosis.
Protein and energy malnutrition and deficiencies of specific
micronutrients (including iron, zinc, and vitamins) increase
susceptibility to infection (Stillwaggon, 2008)

If the body does not receive the energy it needs in the form
of food, weight loss (mostly due to lack of muscle mass) will occur.
Malnourished Children have inadequate fat stores and relatively
little muscle mass (Rashidian et al., 2007).

Malnutrition causes a decrease in the cellular and humoral
iImmune response of patients suffering from either acute or chronic
disease (Dogan et al., 2005).
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Causes for malnutrition

Malnutrition can develop as a consequence of deficiency
in dietary intake, increased requirements associated with a
disease state, from complications of an underlying illness such as
poor absorption and excessive nutrient losses, or from a
combination of these aforementioned factorsas shown in table
(1) (Barker et al., 2011).

Table (1):Causes for malnutrition

Personal Organisational

Age Failure to recognise malnutrition

Apathy depression Lack of nutritional screening or assessment
Disease (e.g., cancer, diabetes, cardiac, gastromtestinal)  Lack of nutritional training

Inability to buy, cook or consume food Confusion regarding nutritional responsibility
Inability to chew or swallow Failure to record height and weight

Limited mobulity Failure to record patient ntake

Sensory loss (taste, smell) Lack of adequate intake

Treatment (ventilation, surgery, drain tubes) Lack of staff to assist with feeding

Drug therapy Importance of nutrition unrecognised

(Barker etal., 2011)

In developed countries the main cause of malnutrition is
disease. Any disorder, whether chronic or acute, has the potential to
result in or aggravate malnutrition in more than one way: response
to trauma, infection or inflammation may alter metabolism,
appetite, absorption, or assimilation of nutrients as shown in figure
(1) (Norman et al., 2007).
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Fig. (1): Role of trauma, infection and inflammation in
malnutrition(Norman et al., 2007).

Mechanical obstructions in the gastrointestinal tract may
lead to reduced food intake by causing nausea or vomiting, pain or
discomfort induced by the passage of food (Norman et al., 2007).

Failure to thrive occurs when growth fails as a result of
inadequate nutrition. Inadequate nutrition can be caused by
inadequate intake, increased losses, or increased requirements
(Dogan et al., 2005).

Classification of Malnutrition

Malnutrition can be categorized as primary or secondary
malnutrition. In primary malnutrition, the main underlying causes
are food insecurity, extreme social neglect and poor nutritional
intake arising from ignorance of proper infant feeding practices. In
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developed countries, the great majority of malnutrition is secondary
and in association with an underlying disease process or disorder
that predisposes the child to undernourishment (Gibbons and
Fuchs 2009)

There are lots of malnutrition classifications

1. Water low classification.
Welcome classification.

Gomez classification.

> w N

Classification according serum albumin.
(1) Waterlowclassification.

Waterlowclassify malnutrition into acute which results in wasting
and chronic which results in stunting as shown in table (2)

Table (2):Waterlow classification

(Acute) (Chronic)
Weight for Height Height for Age
(wasting) (stunting)
Normal >90 > 95
Mild 80-90 90-95
Moderate 70-80 85-90
Severe <70 <85

(Abad-Jorge et al., 2012)
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(2)Wellcomeclassification

Evaluates the child for weight and edema as shown in table
(3)(Wittenberg, 2004).

Table (3): Wellcome classification

Weight for Age With Edema Without Edema
(Gomez)
60-80% Kwashiorkor undernutrition
< 60% marasmic-kwashiorkor marasmus

(Wittenberg, 2004)

The term PEM describes a spectrum of pathological
conditions ranging from kwashiorkor to marasmus. Some of the
risk factors and clinical features of the two severe forms of PEM
may be similar, but the main feature of kwashiorkor is edema
(OyelamiandOgunlesi, 2007).

Historically, the most severe forms of PEM, edematous
(kwashiorkor) and non-edematous (marasmus), were considered
distinct disorders. Marasmus was thought to result primarily from
inadequate energy intake, whereas kwashiorkor was thought to
result primarily from inadequate protein intake. Currently, a third
disorder, marasmic kwashiorkor, which has features of both
disorders, also is recognized (Heird, 2011).

10
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The features of marasmus and kwashiorkor are shown in table (4).
Table (4): Features of Marasmus and kwashiorkor

Marasmus Kwashiorkor
* Infancy (less than two years) * Older infants and young children (1
« Severe, deprivation or impaired to 3years)
absorption * Inadequate protein intake or more
of protein, energy, vitamins and minerals commonly infectious
« Develops slowly, chronic PEM * Rapid onset: acute PEM
« Severe weight loss * Some weight loss
« Severe muscle wasting with fat loss * Some muscle wasting, with fat
* Growth: < 60 % weight-for-age retention
« No detectable edema * Growth: 60 to 80 % weight-for-age
* Edema

* No fatty liver
* Anxiety, apathy
* Appetite may be normal or impaired

* Enlarged, fatty liver
* Apathy, misery, irritability, sadness

* Hair is sparse, thin and dry, easily pulled ’ L0§S _Of appetite ) )
out * Hair is dry and brittle, easily pulled
« Skin s dry, thin and wrinkled. out, chianges in color, becomes
straight

* Skin develops lesions

(Whitney and Rady, 2005)

(3)Gomez classification

The child's weight is compared to that of a normal child
(50th percentile) of the same age as shown in table(5)

It is useful for population screening and public health
evaluations.

Percent of reference weight for age = ((patient weight) / (weight of
normal child of same age)) * 100

11
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Table (5):Gomez classification

Cuttoff Casifcation
> 90 % of median Normal
75 % - <90 % of median Mild
60 % - < 75 % of median < 60 % of median Moderate
< 60 % of median Severe

(Muller and Krawinkel, 2005)

According Gomez classification there are three combinations
of anthropometric measurements that categorize malnutrition
are:

e (A Low weight-for age: an indicator of underweight
e (B)Low height for age :an indicator of stunting

e (C)Low weight-for-height: an indicator of wasting
(Muller and Krawinkel, 2005)

(A) Low weight for age (underweight)

The underweight child is common and an important
presentation of PEM, which is missed a lot of times, when a diet is
insufficient in protein and energy there will be a slowing down of
linear height, failure to gain weight or weight loss (Wittenberg,
2004).

12
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Underweight is identified with Low weight-for-age index for
a specific age. The advantage of this index is that it reflects both
chronic and acute undernutrition(Bruce, 2003).

This is seen when the child is exposed to an acute food
shortage, these children are underweight and undersize, while at the
same time they have relatively normal body proportions, e.g.
weight-to-height ratios (Golden and Golden, 2000)

Underweight children can also be stunted, wasted or both,
they must be identified early through regular growth monitoring of
weight and height (UNICEF, 2009).

Underweight children can easily be missed when both
weight and height are not showed on the Road to Health charts
(RtHC).When growth monitoring is done and a child presents with
a weight for age below the third percentile (less than 80% expected
weight or less than 90% expected height), the child must be
suspected of being malnourished (Wittenberg, 2004).

Underweight children are very susceptible to infections,
such as gastro-enteritis, respiratory disease, measles and TB
(Wittenberg 2004).

In the developing world, 129 million of children younger
than five years are underweight and 10% are severely underweight.
Underweight is more prevalent in Asia than in Africa, with Asia
showing rates of 27% and Africa rates of 21%. Progress is slow

13



w=.Review of Literature

and South Africa is not meeting the Millennium Development
Goals (MDGs) with the prevalence being 25% in 2008, whereas it
was 28% in 1990 (UNICEF, 2009).

(B) Low height for age(stunting)

Stunting is defined as Low height-for-age, which identifies
chronic malnutrition but cannot measure short term changes in
malnutrition (Bruce, 2003).

It can also be called failure to thrive or growth faltering,
which refers to slow weight gain or inadequate growth in the infant
and young child. It is an indication of chronic malnutrition and
long-term insufficient diet because of a chronic energy deficiency
(Williams, 2005).

Stunting is a greater problem than underweight and wasting
and is an indicator of nutritional deficiencies or status and illness
that occurred during times of growth and development usually in
infants and children younger than five years(UNICEF, 2009).

It is a cumulative process that starts in utero, and there is 54
substantial evidence that intrauterine growth is a strong predictor of
postnatal growth (DeOniset al., 2011).

It affects about 195 million children younger than five years
in the developing world, where stunting affects about one in three
children in Africa (UNICEF, 2009).

14
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It is the result of multiple circumstances and determinants,
including antenatal, intra-uterine and postnatal malnutrition.
Stunting in early life is associated with adverse functional
consequences, including poor cognition and educational
performance, lost productivity and, when accompanied by
excessive weight gain later in childhood, increased risk of nutrition-
related chronic diseases(De Oniset al., 2011).

Itis also associated with a poor school outcome, where stunted
children usually start school later, do not complete all grades and do
not perform as well as children of the same age (UNICEF, 2009).

Children in rural communities are at a greater risk of
becoming stunted than children living in urban areas. Children
living in informal housing have the highest prevalence and the
lowest is seen in children whose mothers are well educated
(National Department of Health, 2003).

In South Africa the prevalence of stunting was the highest in
children living in traditional or informal housing, with poorly
educated mothers (National Department of Health, 2003) and is
currently the developing country that has the 24th highest
prevalence of stunting (UNICEF, 2009).

(C)Low weight-for-height (wasting)

Wasting is identified with Low weight-for-height, (Bruce.
2003).1t is used as an indicator for identifying severe acute
malnutrition (UNICEF, 2009).
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