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ABSTRACT

BACKGROUND: Malnutrition is one of the leading causes of morbidity and
mortality in children under the age of five years in developing countries.

OBJECTIVES: The study aimed to study the magnitude and risk factors of
malnutrition among less than five years children in Angola area in Umbada
Locality, Khartoum state.

MATERIAL &METHODS:

A cross-sectional prevalence study was undertaken in Angola area in Umbada
Locality. About 282 mothers and children under five yrs were selected by a
systematic random sampling for six clusters in each cluster a number of 47 subject
s were selected. Children under five years ages were carefully assessed and their
weights and heights taken. A questionnaire was filled by mothers. Data were
collected about socio-demographic variables and possible risk factors associated
with malnutrition in addition to observation check list regarding sanitation, waste
collection and disposal, water sources and houses health environment and methods
of keeping food. Children were classified into normal, mild, moderate and severe
degrees of malnutrition according to the three approaches (height, weight and age).
Data was analyzed through SPSS program.

RESULTS:

The total prevalence of malnutrition was 24.4%. Female children were more
affected by malnutrition than were male children. The study observed that age,
mother’s education and father’s education were found to be important factors in
prevalence. The cases found were classified into 19.1% severe malnutrition, 4.6%
moderate and 0.7% mild malnutrition while 75.5% were found normal. Children
were weaned earlier mostly during one and half year. Most of mothers who were
working had breastfeed their Childs after and before work. Local food was the
commonest supplement. There was a high prevalence of infectious diseases among



children in the area, especially diarrheas, and respiratory tract infections, malaria
and measles. Wrong concepts were common among mothers about visits for MCH
centers; they thought there was no need.

Conclusion & recommendations: Malnutrition was prevalent among children under
five years in Angola area. Health and nutrition education, as well as training of
health workers are strongly recommended.
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CHAPTER ONE
INTRODUCTION, JUSTIFICATION AND OBJECTIVES
1. Introduction:

Malnutrition is an important risk factor for illness and death contributing to more
than half of death in children worldwide; child malnutrition was associated with
54% of death in children in developing countries 2001. Protein Energy
Malnutrition (PEM), first described in the 1920, is observed most frequency in
hospitalized and chronically ill children in the United States. In Arab17.3 million
(42.9%) children underweight, 24.9 million (43.3%) are stunted and 5.2 million are
wasted. In addition sever; acute malnutrition is a problem in countries with
complex emergencies e.g. (Somalia, Sudan) or those under economic and political
sanction. In Sudan percentage of children aged moderately malnutrition are
wasting prevalence % below 2SD is 14.8%, Wasting prevalence %below 3SD is
3.5%. It killed 112 children per 1000 live birth. Anthropometric measurements
were taken from 3461 children under 5year of age in rural communities in East
Sudan. 73 % of the children fell below -2 standard deviations from the median
using WHO weight for height reference tables. Water low classification showed
that about half of the children were wasted.

1.2. Justification:

According to a study conducted by WHO during 1988 the findings confirmed that
more a third of the world’s children are affected. For all the indicators (wasting,
stunting, and underweight) low or moderate prevalence occurs in Latin America.

In Asia most countries have high or very high prevalence and in Africa a
combination of both situations are found. A recent nutritional survey held during
2007 in Khartoum State by FMOH in collaboration with Care Sudan revealed that
more than 15 % of children under 5 years of age are malnourished, depending on
these finding and according to the world health organization recommendation on
such a situation that supplementary feeding program should be excited as follows:

* when the general rations is less than 1,500 kcal/person.



* when the nutritional assessment reveals that greater than 20 % of Children under
5 years age acutely malnourished as determined by a scoreless that falls between
10% and 20% and the general rations are less than 1900 kcal. Where there is a high
incidence of measles or diarrheal diseases. Care Sudan in collaboration with
Global Health Food Program (GHF) created a supplementary feeding program
(SHF) for the under 5 year’s malnourished children. An additional report from
ministry of health Khartoum state (annual report 2007 ) stated that, the incidence
of gastroenteritis is very high in the Angola Area among displaced under 5 years
children. According to the above reasons, it is decided to study. Prevalence and
risk factors associated with malnutrition among children less than 5 years of age.
This will enable recommending interventions which could help in improving the
situation and hence benefit the under five children living in the area.

1.3. Objectives
1.3.1. General objective

To study the prevalence and possible risk factors of malnutrition among under five
years in Angola Area in Umbada Locality, Khartoum State, 2015-2017.

1.3.2. Specific objectives

1. To calculate prevalence of malnutrition among children under five years of
age in Angola Area.

2. To identify the possible risk factors of malnutrition among children less than
five years of age in the Angola Area.



CHAPTER TWO
LITREATURE REVIEW
2.1. Definition:

The world health organization defines malnutrition as "The cellular imbalance
between supply of nutrition and energy and the body's demand for them to ensure
growth, maintenance, and specific function Women and young children are the
most adversely affected group; one quarter to one half of women of childbearing
age in Africa and South Asia are underweight, which contributes to the number of
low birth weight infants born annual. ®

The WHO estimate that by the year 2015, the prevalence of malnutrition will have
decreased to 17.6 % globally, with 113.4 million children younger than five year
affected as measured by low weight for age. The over whelming majority of these
children, 112.8 million will live in developing counters with 70% of these children
in Asia, particularly the south central region, and 26% in Africa. And additional
165 million (29%) children will have stunted length /height secondary to poor
nutrition. currently, more than have of young children in south Asia have PEM,
which is 6.5 times the prevalence in western hemisphere. In sub-Saharan Africa,
30% of children have PEM. Despite marked improvement globally in the
prevalence of malnutrition, rates of under nutrition and stunting have continued to
rise in Africa where rate of under nutrition and stunting have risen from 24% to
26.8% and 47.3% t0 48% respectively, since 1990, with worst increased occurring
in eastern region of Africa. @

2.2. Clinical background:
2.2.1. Signs and symptoms
History

According to the American Society for Parenteral and Enteral Nutrition (ASPEN),
malnutrition can be classified as either being illness related (secondary to another
disease or injury) non-illness related, (attributable to environmental/behavioral
causes) or a combination of the two.



The most common and clinically significant micronutrient deficiencies and their
consequences include the following:

* [ron: Fatigue, anemia, decreased cognitive function, headache, glossitis, and nail
changes

* lodine: Goiter, developmental delay, and mental retardation
* Vitamin D: Poor growth, rickets, and hypocalcemia
* Vitamin A: Night blindness, xerophthalmia, poor growth, and hair changes

* Folate - Glossitis, anemia (megaloblastic), and neural tube defects (in fetuses of
women without folate supplementation)

» Zinc: Anemia, dwarfism, hepatosplenomegaly, hyperpigmentation and
hypogonadism, acrodermatitis enteropathica, diminished immune response, and
poor wound healing.

2.2.2. Physical examination
Physical findings that are associated with PEM include the following:

* Decreased subcutaneous tissue: Areas that are most affected are the legs, arms,
buttocks, and face

 Edema: Areas that are most affected are the distal extremities and anasarca
(generalized edema)

* Oral changes: Cheilosis, angular stomatitis, and papillar atrophy

* Abdominal findings: Abdominal distention secondary to poor abdominal
musculature and hepatomegaly secondary to fatty infiltration

« Skin changes: Dry, peeling skin with raw, exposed areas; hyperpigmented
plaques over areas of trauma

* Nail changes: Fissured or ridged nails

» Hair changes: Thin, sparse, brittle hair that is easily pulled out and that turns a
dull brown or reddish color. @



2.2.3. Diagnosis
* Initial diagnostic laboratory studies include the following:

Complete blood count, Sedimentation rate, Serum electrolytes, Urinalysis Culture,
Stool specimens, Protein studies, Renal function tests, liver function tests,
Additional laboratory studies, Thyroid functions or sweat chloride tests,
particularly if height velocity is abnormal.

* Nutritional status studies
* Practical nutritional assessment includes the following:
A. Complete history, including a detailed dietary history

B. Growth measurements, including weight and length/height; head
circumference in children younger than three years

C. Complete physical examination
2.2.4. Management

Children with chronic malnutrition may require caloric intakes of more than 120-
150 kcal/kg/day to achieve appropriate weight gain. Most children with mild
malnutrition respond to increased oral caloric intake and supplementation with
vitamin, iron, and folate supplements. The requirement for increased protein is met
typically by increasing the food intake. Management must be carried out in centers
by physicians familiar with nutritional disorders as nutritional recovery syndrome
may include excessive sweating and hepatomegaly. Refeeding syndrome is a
potentially life threatening condition that occurs with administration of high calorie
feeds in severely malnourished children. This potentially fatal condition is
associated with  electrolyte  disturbances including hypokalemia and
hypophosphatemia.

2.2.5. Prevention

The prevention of malnutrition in children starts with an emphasis on prenatal
nutrition and good prenatal care. Promotion of breastfeeding is particularly crucial
in developing countries where safe alternatives to human milk are unavailable.
Health care providers should also counsel parents on the appropriate introduction
of nutritious supplemental foods.



2.2.6. Classification of Malnutrition:

Kwashiorkor and marasmus are two forms of PEM that have been described but
there has been a paradigm shift in diagnosing pediatric malnutrition. The new
schema for defining malnutrition incorporates the concepts of chronicity, etiology,
and pathogenesis of malnutrition; its relationship with inflammation; and its impact
on functional outcomes. The distinction between the two forms of PEM is based on
the presence of edema (kwashiorkor) or absence of edema (marasmus). Marasmus
involves inadequate intake of protein and calories, whereas a child with
kwashiorkor has fair-to-normal calorie intake with inadequate protein intake.
Although significant clinical differences between kwashiorkor and marasmus are
noted, some studies suggest that marasmus represents an adaptation to starvation
whereas kwashiorkor represents a dysadaptation to starvation.

In addition to PEM, children may be affected by micronutrient deficiencies, which
also have a detrimental effect on growth and development. The most common and
clinically significant micronutrient deficiencies in children and childbearing
women throughout the world include deficiencies of iron, iodine, zinc, and vitamin
A and are estimated to affect as many as two billion people. Although fortification
programs have helped diminish deficiencies of iodine and vitamin A in individuals
in the United States, these deficiencies remain a significant cause of morbidity in
developing countries, whereas deficiencies of vitamin C, B, and D have improved
in recent years. Micronutrient deficiencies and protein and calorie deficiencies
must be addressed for optimal growth and development to be attained in these
individuals. ©

Table (2-1) Welcome classification of malnutrition

Case Body weight as % Edemna Deficit in weight
of standard for age
Underweight 60 — 80% - Mild
Nutrition dwarf < 60% - Mild
Marasmus < 60% - Marked
Kwashiorkor 60 — 80% + Mild
Marasmus-kwashiorkor < 60% + Marked

Weight-for-age = (weight of the patient /weight of normal child of the same age) *100.




2.2.7. Pathophysiology

Malnutrition affects virtually every organ system. Dietary protein is needed to
provide amino acids for synthesis of body proteins and other compounds that have
various functional roles. Energy is essential for all biochemical and physiologic
functions in the body. Furthermore, micronutrients are essential in many metabolic
functions in the body as components and cofactors in enzymatic processes.

In addition to the impairment of physical growth and of cognitive and other
physiologic functions, immune response changes occur early in the course of
significant malnutrition in a child. These immune response changes correlate with
poor outcomes and mimic the changes observed in children with acquired immune
deficiency syndrome (AIDS). Loss of delayed hypersensitivity, fewer T
lymphocytes, impaired lymphocyte response, impaired phagocytosis secondary to
decreased complement and certain cytokines, and decreased secretory
immunoglobulin A (IgA) are some changes that may occur. These immune
changes predispose children to severe and chronic infections, most commonly,
infectious diarrhea, which further compromises nutrition causing anorexia,
decreased nutrient absorption, increased metabolic needs, and direct nutrient
losses.

Early studies of malnourished children showed changes in the developing brain,
including, a slowed rate of growth of the brain, lower brain weight, thinner
cerebral cortex, decreased number of neurons, insufficient myelinization, and
changes in the dendritic spines. More recently, neuroimaging studies have found
severe alterations in the dendritic spine apparatus of cortical neurons in infants
with severe protein-calorie malnutrition. These changes are similar to those
described in patients with mental retardation of different causes. There have not
been definite studies to show that these changes are causal rather than coincidental.

Other pathologic changes include fatty degeneration of the liver and heart, atrophy
of the small bowel, and decreased intravascular volume leading to secondary
hyperaldosteronism.

Hormonal adaptation to the stress of malnutrition:



The evolution of marasmus, less than 1% of all children in the United States have
chronic malnutrition. Incidence of malnutrition is less than 10%, even in the
highest risk group (children in shelters for the homeless). Some studies indicate
that poor growth secondary to inadequate nutrition occurs in as many as 10% of
children in rural areas. Studies of hospitalized children suggest that as many as one
fourth of patients had some form of acute PEM and 27% had chronic PEM.

2.2.8. Mortality and Morbidity

Malnutrition is directly responsible for 300,000 deaths per year in children younger
than five years in developing countries and contributes indirectly to more than half
of all deaths in children worldwide. In addition, it increases health care costs.

The adverse effects of malnutrition include physical and developmental
manifestations. Poor weight gain and slowing of linear growth occur. Impairment
of immunologic functions in these children mimics those observed in children with
AIDS, predisposing them to opportunistic and other typical childhood infections.

In developing countries, poor perinatal conditions account for 23% of deaths in
children younger than five. Malnourished women are at high risk of giving birth to
low birth weight infants. Many low birth weight infants (15-20% of all births
worldwide) face severe short-term and long-term health consequences, such as
growth failure in infancy and childhood, which increases risk of morbidity and
early death. ®

2.3. malnutrition in community surveys:

The most widely used method of classification of PEM is that suggested by Gomez
(1956). It is based on deficit in weight/ age, to measure the severity of
underweight.

A study in Nigeria 2004 in Lagos which is one of the poorest countries in which
chronic malnutrition is high. This study state that there was a high prevalence of
stunting, underweight and wasting that is 54.6% , 35% and 6% respectively .It was
also noted that children aged 12-23 months and Khmu ethnic children had a highs
prevalence of stunting (65%and 66%).However, it was also found that boys were
more prone to be stunted and underweight. Furthermore, restricted intake of meats,
vegetables during illness, and low maternal education were risk factors for child



malnutrition in the study area. Socioeconomic and demographic factors, low
maternal education ,poor nutrition knowledge for mother and feeding practices for
sick children are affecting children health regarding stunting and underweight. It
was recommended that an improvement in societal infrastructure, better maternal
education and nutrition are needed to address the child malnutrition issue. ©

2.4. Risk factor of malnutrition:
Inadequate intake of food both in quantity and quality:

Inadequate food is the most common cause of malnutrition worldwide. In
developing countries, inadequate food intake is secondary to insufficient or
inappropriate food supplies or early cessation of breast feeding .In some areas,
cultural and religious food customs may play a Role. Inadequate sanitation further
endangers children by increasing the risk of infectious diseases that increase
nutrition losses and alters multiple demands.

Ubesie 2012 noted that PEM was more common among children from lower social
class (69.4%) and those predominantly breast fed for three month or less 40.6%
compared to exclusively breast fed (18.9%) . the reason for this may not be
unconnected to fact that poor family have low purchasing power for adequate
nutrition for their families . illiteracy on other hand may influence feeding practice
the lower rate of exclusive breast feeding noted in third review despite the Baby

friendly initiative is also worrisome. Poverty and illiteracy as risk factors for PEM.
Q)

In Ibadan southern Nigeria a observed high incidence of kwashiorkor .This could
probably be due to low protein containing food stuff in that region when compared
with the northern part. In the northern region of Nigeria there is more of inadequate
calorie intake rather than inadequacy of protein in the diet. A miasma was also
found to be more common among children of the ages between six and 12 months
while kwashiorkor and marasmic —kwashiorkor were higher between the ages of to
18 months and 19 to 23monthes respectively. The Majority of the malnourished
children were resident in high-density areas or the areas of the town where poor
home facilities, poor environmental sanitation and low socioeconomic status of the
patient were identified as key factor. In addition most of the mothers, 46(81.7%)
had no formal education or attended only primary or Islamic schools .Some of the

10



mothers married at very early age when, they were nutritionally deficient others
were married into polygamist homes. Strong association was observed between big
family size and malnutrition. ©

Haydar 2012 in Eastern Sudan study beliefs on breast feeding and weaning. This
study found that supplementary feeding consisted of porridge and milk only in
rural areas, while in urban areas eggs, bean and custard are added. Grandmothers
and other elderly women in rural areas who bear harmful beliefs had greatest
influence on weaning , mothers weaned their children abruptly, a mother spill
breast milk on the floor in front of the child prior of feeding and faith of healer
may be called in to reduce the psychological Trauma. On the other hand, some
urban mothers wean their children gradually. They may begin by decreasing the
number of breast feeds or breast feed after the child has eaten a heavy meal. ©

Birth interval might not have been associated with malnutrition since the birth
interval being practiced here ranged from two to three years. breastfed for 12-24
month, and in case the breast milk was not exclusive as pap and other carbohydrate
introduced early (before six months).This contributed to the incidence rate of PEM
as additional food might not have been hygienically handled. Therefore sporadic-
episode of diarrhea And vomiting were common before this age .prior to the
presentation, some of the mother had discontinued milk feeding. It was evident
therefore, that the onset of the disease was closely related to the age and practice of
weaning. Also it was observed that there inadequate utilization of available
Immunization services, only 46.7% of the malnourished children had received the
full course of the Triple vaccines while 53.3% of the children had been immunized
against either measles or small —pox. However, this underutilization is not peculiar
to Nigeria. It is a phenomenon in most developing countries the predominant factor
observed here was lack of education, ignorance and cultural beliefs. “©

Syed AHM 2013 had shown several determinate of growth retardation among the
societal variable. Only income and maternal education level were significantly
associated with eight deficits. Maternal had the strongest effect on growth, with
little variation in Magnitude or all steps of logistic regression. Children of illiterate
mothers were 17 times more likely to present growth deficit than the children of
mothers with 11 years, which reflects the importance of education mothers for the
development of healthy children. @V
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Baudelogue, Yaoundé, (1984) his survey of health status, bio-demographics’, and
use of health care services of all children under two years of age. During the
admission procedure, each child mother or surrogate mother was interviewed and
the child was according to study protocol, additional data were collected by review
of hospital records the study findings underscore the broad health benefits of
immunization. Furthermore, any prior contact of mother or child with the health
care system appears to be associated with better nutritional status on hospital
admission. ®

Poor socioeconomic background, poor housing condition, non-availability of
latrine, not complete immunization, profuse breast —feeding and nutritionally in
adequate diet were found to be risk factor of malnutrition multiple logistic
regression of regression analysis showed that a strong association between PEM
and diet lacking in animal food intervention measures should take the multi-
factorial causation breast milk is the ideal food for infants; it provides the main
source of nourishment in the first year of child life. Under normal condition, no
other food is required by the body until four- five months after birth. However,
after four- five months, mothers’ milk should be supplemented by additional food
rich in protein and other nutrition "all infants should be fed exclusively breast milk
from birth to four- six months of age. The inference of this statement is that
100%of infants up to exact age four months should be exclusively breast fed in
order to meet their nutritional requirement, complementary foods should be
introduced to the majority of infants during a transitional period lasting six months
(that is, during the fifth and sixth months of live .Thus, nearly all infants older than
exact six months should be receiving complementary food in addition to breast
milk. Children should be breast fed for at least one years of age. *®

Breast feeding is way of providing ideal food for the healthy growth and
development of infants. It is also an integral part of the reproductive process with
important implication. Review of evidence has shown that, on a population basis,
exclusive breast feeding for six months is the optimal way of feeding infants
.There infants should receive complementary foods with continued breast feeding
up to 2 years of age or beyond. ¥

Study conducted by Samir Mohamed Ali on (2012), his results depict that, physical
symptoms of anemia are loss of appetite (87.7%), paleness(93.5%), exhaust, and

12



eating clay (29%), while for night blindness they were xerophthalmia (20%); Pinot
spots (52%);karatomalacia (12%), and Cornea ulceration (4%). Acute malnutrition
constituted 63% of cases of children suffering anemia and night blindness.
Children suffering anemia and night blindness distributed among different age
groups have very low percent of hemoglobin concentration below 60% standard,
confirming for prevalence of Iron deficiency anemia. Malnutrition was highest
among children aged 1-3 year old, and females are less malnourished compared to
males. There was low energy (calories), Iron and Vitamin A levels of intake among
these children. ®

Results are reported from a one-year follow-up study conducted in 1983 and 1984
of 445

Elsamani, Sudan1988, Sudanese children aged less than five years that was
designed to address the hypothesis that malnutrition increases the incidence of
diarrheal disease. Children were weighed and measured at two-month intervals
("child intervals™) and diarrhea incidence was ascertained during biweekly house
visits. During child intervals that followed a prior episode of diarrhea, underweight
(weight-for-age less than 90% of expected) was associated with a higher incidence
of diarrhea after adjusting for the potential confounding effects of age and
socioeconomic factors (odds ratio (OR) = 1.7, 95% confidence interval (ClI) = 1.1-
2.8). During child intervals with no history of diarrhea in the preceding interval,
the association with underweight was less (OR = 1.2, 95% CI = 0.9-1.6); among
these children, stunting (height-for-age less than 95% of expected) was
significantly associated with diarrhea (OR = 1.4, 95% CI = 1.0-1.8). Moderate
malnutrition (weight-for-age less than 75% of expected) was associated with a
twofold increased risk of multiple episodes of diarrhea during a follow-up interval
whether or not diarrhea had occurred in the preceding interval (OR = 2.0, 95% ClI
= 1.2-3.5) after adjusting for age, socioeconomic factors, and diarrhea in preceding
interval. Age, rainy season, and history of diarrhea in preceding interval were
found to be strongly associated with incidence of diarrhea. These data are
consistent with the hypothesis that malnutrition increases the risk of childhood
diarrhea. @

In a retrospective study conducted in Ethiopia on the outcome of severely
malnourished fewer than five children over a period of one year, out of 493
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severely malnourished children, marasmus was seen in 36% of cases and
kwashiorkor in 64% cases. They were associated with pneumonia (10%), TB
(6.6%), HIV positive (4.6%) and septicemia (8.5%). Overall mortality rate was
found to be 7.1%, out of which 28.6% had died within 48hr of admission. The
recovery rate was 88.4%, 4.5% cases left against medical advice. Study concluded
that early deaths were due to the poor condition of the children on admission,
leading to failure of treatment and late mortality was related to electrolyte
Imbalances. These were considered to be an important factor in improving the
outcome of malnourished patients. @

In a prospective study conducted in 48 malnutrition treatment centre run by
Department of Health and Family Welfare in the 24 districts of Jharkhand state
over a period of 2 years on severely acute malnutrition children of 6 to 59 months
of age showed, out of 3595 children admitted, 55% were girls, 77.7% were 6-23
months old. On the day of admission, 94(2.6%) of the 3595 children admitted had
bilateral pitting oedema while the remaining 3501(97.4%) had severe wasting.
Among the 3501 children with severe wasting, 32.6% had medical complications;
1.1% had malaria, 1.7% had tuberculosis, 2.3% had diarrhea/severe dehydration,
3.5% had a respiratory tract infection, 6.9% had severe anemia, 9.9% had high
fever and 6.5% had multiple complications; 67.4% had no oedema and no medical
complication. 34.4% had oedema or medical complications. Among the 3595
children who were admitted, 177(4.9%) were transferred to a district hospital or
other facility for medical reasons. Of the remaining 3418 children, 0.6% (n 20)
died, 18.4% (n 628) left against medical advice and 81.0% (n 2770) discharged.
Children average weight gain was 9.6 (SD 8.4) g/kg body weight per day and their
average length of stay was 16.0 (SD 5.7) day. Among the 2770 children who were
discharged from the programme, 39.4% (n 1090) gained 15% or more of their
initial weight while 60.6% (n 1680) gained less than 15% of their initial weight. @

A retrospective study was conducted in Eastern Sudan for 2 years on morbidity and
mortality of children with severe acute malnutrition of less than five year of age.
Study has showed that out of the 1097 children, oedematous severe malnutrition
was found in 179(16.3%) children. Most of children (72.6%) having severe
malnutrition were <2 years old. Out of the 1097 children, 61(5.5%) were died, 237
(21.6%) were discharged against medical advice and 799(72.8%) were discharged
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with improvement. Of the 61 children who died 11(18.0%) had septicemia
following diarrhea and respiratory tract infection. ®

In a retrospective study conducted in Ethiopia on the outcome of acute severe
malnutrition in children less than 5 years over a period of 5 years. Out of 335
children, marasmus was found to be most common type of malnutrition (52.0%)
followed by kwashiorkor (23.3%) and marasmic kwashiorkor (24.7%). The overall
case fatality rate was 61 (18.4%); 28.4% for marasmic-kwashiorkor, 16.9% for
kwashiorkor and 14.5% for marasmus. Significant risk of death were observed in
those with history of bottle feeding, diarrhea with severe dehydration, altered level
of consciousness, total serum protein of 5 g/dl and less and patients having
marasmic kwashiorkor. @

In a prospective audit of 101 children aged 6 to 59 months, admitted with severe
malnutrition in Kenya, for 3 months, showed that marasmus (58%) was found to be
most frequent type of severe malnutrition followed by marasmic-kwashiorkor
(27%) and kwashiorkor (15%). The median age of children was 13.0 months. The
mean age for children with marasmus was 14.4 months; kwashiorkor was 21.9
months and marasmic-kwashiorkor 18.7 months. This study found that diarrhea
(70%) and pneumonia (51%) were common co-morbid conditions. (36 A
retrospective study on clinical profile and outcome of severely malnourished 164
children conducted in Ethiopia found that marasmus was more prevalent in infants,
kwashiorkor during second and third year. The mean age for marasmus,
kwashiorkor and marasmic kwashiorkor incidence were 16.9, 25.9 and 27.3
months respectively. Death occurred in 21.6% cases. The study concluded that
presence of diarrhea, oedema, stunting and short mean duration of hospital stay
were predictors of death. ®
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CHAPTER 3
METHODOLOGY
3.1. Study design

Across-sectional community based study to select household with children from
six months to 59 month of age.

3.2. Study area

Angola Area lies in Umbbada Locality, its buildings are of red bricks, and the
common diseases among children are diarrheal diseases, malaria and acute
respiratory infections. The total population Of the area was 56 534 who come from
different part of the country. Children below five years of age in area were 10386
(according to the area popular committees, 2010).The rainy season starts in the
middle of July and ends in October, with annual rainfall between 100 to 700 mm,
but this is influenced by climatic changes. The summer season is characterized by
high temperature degree and drought the temperature may reach up to 45 degrees
centigrade. Health services include five health centers and five private clinics.

3.3. Study population

Study populations are children age six to 59 months of age and their
mothers/care takers in Angola Area.

3. 4. Inclusion criteria

People who lived in Angola area

Child age more than six months

Child age 59 months

Mothers/ care takers of child age six- 59 months

3.5. Exclusion criteria

Area other than Angola area in Umbada locality

Child age less than six months
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Child age 60 months or more

3.6. Sample units

A child six to 59 months of age and his mother/care takers.
3.7. Sample size

The sample size was estimated, based on the rate of prevalence of nutritional
deficiency diseases in Khartoum State which was10% (Khartoum State, Ministry
of Health, 2009), the following formula was used:

n= dp: 1, design defect

n = the minimal required sample size

Z =1.96 (the value in normal curve corresponding five level of confidence)
P = prevalence rate of nutritional deficiency (10%)

q=1-p

d = 0.05(marginal error)

Design defect = 2

276 bias be rounded to 282 children.

(1.96)*+0.9 * 0.1

— +2 =138.2976=2 =276.5
(.05)? ’

n

3.8. Sampling technique

In this cross —sectional community based study; sampling had been done by
dividing the area to six clusters. In each cluster 47 children’s that age between six
and 59 months and their mothers/caretakers were randomly chosen.

3.9. Selection of eligible households

Households and children within each cluster had been selected as follow:
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The starting point was in the middle of every block, then choosing the direction to
follow, a pen was rolled, then the nearest house to the sharp end was taken. Then
moving to the right and counting according to the sample interval (number of
houses in the cluster divided by 47). The next house was chosen. This was
continued till the 47 subjects were collected in each cluster. In each house the
eligible child measurements and observations were taken and his mother/care taker
Is interviewed. If the selected houses not eligible then the neighboring houses was
chosen.

3.10. Methods of data collection

The questionnaire

Anthropometric measurement: height and weight
Clinical examinations

3.11. Description of study variables
3.11.1.Weight

The Scale 25kg hanging spring scale marked out in steps 0.1 kg, then weighing
pants was attached to the lower hook of the scale; an instrument was adjusted to
zero. The weighing pants were taken off and the handed to the weighed. The child
was freed from all heavy clothing and the weighting pants were put on the child
then was suspended from the weighing scale by the handless of the pants. It had
been hanged freely moreover portable electrical scales marked in 100 steps was
used; it was set zero.

3.11.2. Height

Children up to two years (23 months 85 cm length) of age were measured on
horizontal measuring board-shoes were removed. The child was placed gently on
to the board, the soles of the feet flat against the fixed vertical part, the head near
the cursor or moving part. The child was laid straight in the middle of the board
looking directly up. The feet was held firmly against the foot board and placed on
the knees of the child, while the child head will be holed gently, and the cursor
against the crown of the headland reads out the length to the nearest 0.1 CM.
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Children over two years of age (or over 85cm) were measured standing on
horizontal surface against vertical measuring device. It was made sure that the
child stands straight, with the heels, knees and shoulders against the wall, while the
cursor was lowered on to crown of the head, compressing the hair. The height was
read out as before, to nearest 0.1cm

3.11.3. Age

The birth data was entered on the recording form (questionnaire) and when the age
was known by the mothers it was recorded in months when the age was uncertain
no effort had been made to estimate it and for the local calendar was used. Instead
lengths had been used to group children by approximate age:

60 to 84.9 cm is equivalent to 6 months, 85 to 100 cm was equivalent to 24 to 56
months because the population is stunted.

3.11.4. Edema

It is the key clinical sign of severe of protein energy malnutrition carrying very
high mortality rate in young children .the moderate thumb pressure was applied to
the back of the food or the ankle for a few second. If there is edema -an impression
would remain for some time where the edema fluid had been pressed out of the
tissue .only when both feet show edema then it was recorded.

3.12. vaccination status

Vaccination statuses were checked by reviewing children less than five years of
age immunization cards (MCH cards) within area.

3.13. Method of data analysis

Data were analyzed by microcomputer software programmers SPSS. The
differences were checked used chi square test. The P.value less than 0.05
considered significant.

3.14. Indicators

Indicators that were used in this cross- sectional community —based study were:
height for age (for chronic malnutrition), weight for age (for acute malnutrition)
and edema.
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3.15. Ethical consideration

The research was approved by the faculty of post graduate studies of the University
of Shendi. Also the consent of the child mother/care taker was taken and those who
agreed were included in the study.
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4. RESULTS

CHAPTER FOUR

Table (1): Distribution of respondents’ by sex, Angola area Umbada
locality Khartoum State 2015-2017

Frequency Percent
Male 111 39.4
Female 171 60.6
Total 282 100.0

60.6% of total respondents were female while 39.4% of them were

males.
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Fig (1): Distribution of ages among respondents,
, Angola area Umbada locality Khartoum State 2015-2017

n=282
80% of the respondents’ age is between 1-2 yrs
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Fig (2): Distribution of Children by nutrition status according to
Sudan standards, Angola area Umbada locality Khartoum State
2015-2017

n=282

75.5% of the children were found normal, 0.7% had mild malnutrition,
and 4.7%

had moderate malnutrition while 19.1% had severe malnutrition.
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Fig (3): Distribution of respondents by father educational level,,
Angola area Umbada locality Khartoum State 2015-2017

n=282
Most of respondents’ fathers had secondary education (31.2%) and

30.1% had basic education.
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Fig (4): Distribution of respondents by mothers’ educational level, ,
Angola area Umbada locality Khartoum State 2015-2017

n=282
The majority of the mothers had secondary education (36.9%), 29.4%

had basic education.
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Fig (5): Distribution of respondents by family size,, Angola area
Umbada locality Khartoum State 2015-2017

n=282
Approximately 50% of the respondents had a family size of 3-5 persons.
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Fig (6) Distribution of respondents by whether they heard about
malnutrition, , Angola area Umbada locality Khartoum State 2015-

2017

n=282

More than half of the respondents heard by malnutrition.
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Fig (7) Distribution of respondents by knowledge of malnutrition
definition,, Angola area Umbada locality Khartoum State 2015-2017

n=282
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Fig (8) Distribution of respondents Knowledge of better food for
their children, Angola area Umbada locality Khartoum State 2015-

2017

n=282
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Fig (9) Distribution of respondents by whether they believe that
mother milk is enough for their children in the first months of
childhood, , Angola area Umbada locality Khartoum State 2015-
2017

n=282
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Fig (10) Distribution of respondents by use ofbetter diet during
pregnancy,
, Angola area Umbada locality Khartoum State 2015-2017
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Fig (11) Distribution of respondents by type of food avoided during
pregnancy, , Angola area Umbada locality Khartoum State 2015-

2017

ol = Series1; Nothing; 2
72.3
xR
_ i N Series1; Citrus; 9.9 B Series1; Other; 992 Series1; Idont know;
’ ; ' 5.7
2.8 .
= =
\ Food avoided by respondents during pregnancy Y,
n=282

The majority of respondents (72.3%) had no food to avoid during

pregnancy.
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Fig (12) Distribution of respondents by whetherthey breast feed
their Child during the previous pregnancy, , Angola area Umbada
locality Khartoum State 2015-2017

p

n=282

More than 60% of the respondents’ breast feed their Child during the

previous pregnancy.

33



Fig (13) Shows reasons given by respondents on why they did not
breast feed their Childs during previous pregnancy, , Angola area
Umbada locality Khartoum State 2015-2017

(= Series1; Milk gets )
harmful to the child;
62.4
&
B Seriesl; Affects
mothers health; 25.2
T‘ q - .
reasons; 2.8 P applicable; 3.9
& Respondents reasons why didnot breast feed their child during previous pregnancy o)
n=174

Over 62% of the respondents mentioned that they did not breast feed
their Childs during previous pregnancy because they thought that milk
get harmful to their Children.
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Fig (14) Distribution of respondents by when they wean their

Children, Angola Area Umbada Locality Khartoum State2015 -2017
-

S Respondents time to wean their child )

n =282
About 55% of the respondents weaned their Children after 2 years.
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Fig (15) Distribution of respondents by their children weaning
method, Angola Area Umbada Locality Khartoum State2015 -2017

(m Series1; Gave him M Seriesl; Gradually; )
an d; 40

Bl At B A v
B Seriesl; Fromhim . ;
self; 4 1 Seriesl; System; 4

Respondents how they weaned their childs Y,

B Seriesl; Biscuits; 4

n =282
40% weaned their children by gave them different foods and the same

percentage mentioned gradually they weaned their children.
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Fig (16) Respondents type of food give to your child after weaning,
Angola Area Umbada Locality Khartoum State2015 -2017

(= Seriesl; different \
food; 62.4

M Seriesl1; No specific * Seriesl; Rice with
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The majority of respondents gave different foods to their child after

weaning.
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Fig (17) Distribution of respondentsby methods of feeding used,
Angola Area Umbada Locality Khartoum State2015 -2017
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TR
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Most of respondents (46.1%)used cup for feeding their children.
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Fig (18) Distribution of respondents by time of starting

complementary feeding,
Angola Area Umbada Locality Khartoum State2015 -2017
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Most of respondents (67.7%) started complementary feeding after 1 yrs.
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Fig (19) Distribution of respondentsby suddenly weaning their

Childs or not,
Angola Area Umbada Locality Khartoum State2015 -2017

(

; 56.7;

n =282

56.7% said they suddenly weaned their children.
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Fig (20) Showing reasons of sudden weaning,
Angola Area Umbada Locality Khartoum State2015 -2017
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About 27.7% of the respondents suddenly weaned their Childs because
of child illness, 22.3% for new pregnancy, 5.7% because milk is not

enough or no milk while 2.8% because of breast problems.
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Fig (21) Distribution of respondentsby if they are working or not,
Angola Area Umbada Locality Khartoum State2015 -2017

C "

n =282

Most of the respondents (73.4%) were working.
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Fig (22) Distribution of working mother bytime for breast feeding
their Children, Angola Area Umbada Locality Khartoum State2015
-2017

n =207
Respondents breast feed their Children after work (42.9%), 16.3%
before work, 14.2% during work and 17.7% in other time.
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Fig (23) Distribution of respondents by whether utilized MCH
services during pregnancy or not, Angola Area Umbada Locality
Khartoum State2015 -2017

n =282
More than 58% of the respondents answered that they utilized from

MCH services during pregnancy.
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Fig (24) Showing reasons of why respondents did not utilized MCH
services duringpregnancy, Angola Area Umbada Locality
Khartoum State2015 -2017
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About 56% of the respondents they did not utilized MCH services their

pregnancy period because they thought that there was no need.
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Fig (25) Distribution of the study population by frequency of

direahea,
Angola Area Umbada Locality Khartoum State2015 -2017
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96% of childrenhad direahea once or more, only 3.5% did not suffer

from the disease.
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Fig (26)Distribution of respondents by frequency of respiratory
tract infections,
Angola Area Umbada Locality Khartoum State2015 -2017
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n =282
81.2% of studied childrenhad one or more episodes of respiratory

infections,

only 18.8% did not experience such infection.
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Fig (27)Distribution of studied children by who had malaria,
Angola Area Umbada Locality Khartoum State2015 -2017

n =282
The majority of respondents Childs (80.1%) were not infected with

malaria.
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Fig (28) Distribution of studied children by who had measles or not,
Angola Area Umbada Locality Khartoum State2015 -2017

~
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n =282
97.2% of the respondents Childrenwere not infected with measles.
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Table (2) Observation checklist results:

Variable Observation description
Mother personal Description Frequency %
hygiene Excellent 41 145
Very good 59 20.9
Good 180 63.8
Bad 2 N
Total 282 100.0
Child personal Excellent 31 11.0
hygiene Very good 22 7.8
Good 168 59.6
Bad 61 21.6
Total 282 100.0
House building Carton 14 5.0
material Mud 173 61.3
Bricks 95 33.7
Total 282 100.0
Ceiling material Traditional ceiling 109 38.7
Wood 8 2.8
Mud 11 3.9
Zinc 154 54.6
Total 282 100.0
Ventilation Excellent 41 145
Very good 38 13.5
Good 137 48.6
Bad 66 23.4
Total 282 100.0
Lighting Excellent 32 11.3
Very good 57 20.2
Good 127 45.0
Bad 66 23.4
Total 282 100.0
Total 282 100.0
water sources Public water net 148 52.5
Well 8 2.8
Caro 126 44.7
Total 282 100.0
Drinking water Pots 16 5.7
keeping Cistern 73 25.9
Barrel 150 53.2
Other 43 15.2
Total 282 100.0
Methods of liquid Pit latrine 194 68.8
waste disposal Ventilated pit latrine 41 14.5
Septic tank 47 16.7
Total 282 100.0
Variable Yes No Total
Do you have a kitchen? 263(93.3%) | 19(6.7%) 282(100%)
Methods of keeping Refrigerator | 125(44.3%) 44.3
food Table 148(52.5%) 52.5
Cupboard 9 (3.2%) 3.2
Total 100.0 100.0
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Table (3) Chi square test for association between Socio-demographic

characteristics and Child nutrition status according to Sudan

standards,Angola area , Ombada Locality, Khartoum State, 2015-

2017,
Socio-demographic Child nutrition status according to Sudan standards Total Chi- p-value
characteristics square
Child sex Normal | Mild Moderate Severe
malnutrition | malnutrition | malnutrition
Male 79 0 5 27 111
Female 134 2 8 27 171 4.324 229
Total 213 2 13 54 282
Child age Less than 1 yrs 28 0 0 0 28
1-2 yrs 185 2 2 36 225 138.283 | .000
3-4 yrs 0 0 11 18 29
Total 213 2 13 54 282
Mother education Iliterate 58 0 0 12 70 73.439 .000
Khalwa 0 0 0 8 8
Basic 49 0 10 24 83
Secondary 92 2 3 7 104
University 6 0 0 3 9
Post University 8 0 0 0 8
Total 213 2 13 54 282
Iliterate 0 0 0 8 20
Father education Khalwa 0 0 0 9 8
Basic 68 0 8 11 85 142.431 | .000
Secondary 73 2 2 11 88
University 64 0 3 6 73
Post University 8 0 0 0 8
Total 213 2 13 45 282
Family Size 3-5 persons 116 0 8 11 135 34.062 .000
6-8 persons 39 2 5 23 69
9-11 persons 58 0 0 20 78
Total 213 2 13 54 282
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Observational check list:

The results of observational check list in table 2. Show that; 63.8% of
mother personal hygiene was good, 14.5% was excellent and 20.9% was
very good. While 59.6% of child personal hygiene was good, 11% was
excellent and 7.8% was very good. Most of respondent’s houses material
was mud (61.3%), 33.7% was bricks and 5% was carton. The common
ceiling materials were found to be zinc (54.6%) followed by traditional
ceiling (38.7%), mud (3.9%) and wood (2.8%) respectively. About 48.6%
of the ventilation was good, 14.5% was excellent and 13.5% was very good.
However; 45% of lighting was found to be good, 20.2% was very good and
11.3% was excellent. More than half of the respondents had water sources
from public water net, 44.7% obtained through Caro and 2.8% their water
source was well. Also more than half of the respondents kept their drinking
water in barrels, 25.9% in cisterns and 15.2% kept in other sources. Pit
latrine was the common methods of liquid waste disposal (68.8%), 16.7%
were septic tank and 14.5% was ventilated pit latrine respectively.About
67% of the respondents used other methods for solid waste collection inside
houses beside plastic bags (29.4%) and recycle been (3.5%).0Over 44% of
the respondents carried their waste through waste vehicle, 18.8% burned it
and 33.5% thrown near their houses and 3.5% were land filling it. The
majority of respondents had kitchens in their houses (93.3%). More than
half of the respondents used tables for kept food, 44.3% used refrigerator

and 3.2 used cupboard respectively.
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Chi square test for association:

Table 3. Shows the statistical analysis for association between Socio-
demographic characteristics and Child nutrition status according to Sudan
standards. The study indicated that there was no association between child
sex and child nutrition status (p> 0.05). While an association was observed
between child age and nutritional status (p< 0.05). Since, those who aged
less than one year had good nutritional status compared to those who aged
1-yrs where 36 out of 225 (16%) of them had severe malnutrition. Another
association was observed between mother education and child nutritional
status; (p< 0.05). However; those mothers and fathers who had basic
education, illiterate, khalwa and secondary education their Childs had
severe malnutrition compared to university and post-university education.
An association shown between family size and nutritional status (p< 0.05).
Whereas; those who had grater family size their Children had severe

malnutrition as shown in table 3.
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CHAPTER FIVE
5.1. DISCUSION

This present is measuring the prevalence of malnutrition and the impact of some
socio-economic and demographic characteristics of parents (mother and father) on
the nutritional status of their children under-five years of age in Angola Area,
Umbada locality, Khartoum state in addition to identification of the risk factors of
malnutrition among children less than five years in the area.

282 under five years of age and their mothers, drawn from six clusters in Angola
Area, participated in the study. The study found that females were one and half
fold of males in participation of the study.

Our study found that the majority of respondents were aged between one- two yrs.
Child age is important in malnutrition. Study conducted by Afework et.al, 2006 in
Northern Ethiopia mentioned that, Child malnutrition increased with age. It
appears that both chronic and acute child malnutrition, develop during the weaning
period and rise sharply thereafter. The retardation of growth which commences in
the latter half of the first year, suggests problems associated with child feeding
practices and nutrient inadequacy of the complementary foods. @

Our study revealed that the total prevalence of malnutrition in Angola area was
found to be 24.4% distributed into 19.1% classified as severe malnutrition, 4.6%
moderate malnutrition and 0.7% classified as mild malnutrition according to
Sudanese Standards. Our result was lower than that found by Samir and Hashim,
2010, in Rural Western Kordofan. They found that wasting prevalence was 37.9%
(19.6% as moderate and 18.3% as severe), Stunting prevalence was 23.7% (12.3%
moderate and 11.4% as severe).®

Our study showed that the majority of respondent’s fathers and mothers education
level was secondary and basic education. Parental with illiteracy was significantly
associated with the risk to develop malnutrition in children under the age of five
The result Similar finding was observed in North Gondar which increases threefold
and above to develop a risk of malnutrition. ®

Our study reported that half of respondents had family size of three- five persons.
However, Johanna, 2010 on the Northern Cape under the title of factors
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contributing to malnutrition in children 0- 60 months admitted to hospitals in the
Northern Cape found that the family size consisted from three- five persons ranged
from 5-14%. @

Our study observed that more than half of respondents had heard about
malnutrition and knew the definition of malnutrition. This is considered to some
extent moderate knowledge. The result agreed with Nandaprakash.P. (2005) who
demonstrates 58% of the mothers were aware of meaning of malnutrition, and
factors which influence it. @

Our study detected that local food ( e.g.:aseeda, wika, and kisra) and food taboos
were the better food for their children’s. A study in Sudan disagreed with our
study; it mentioned that all the mothers appreciated the food ration given to their
children. They thought it improved the children’s health and the children enjoyed
the ration more than the local foods at home. However only 43%f the respondents
thought that mother milk is enough for the child in the first months of childhood.
That means there were still high number of mothers did not knew the importance
of mother milk. This finding support the result obtained by Cyprian and CPHCE,
2011 Who reported that, 58% of the respondents said they gave cow milk before
six months of age and 40% started at or before the age of three months. @

Our study indicated different types of food preferred by respondents during
pregnancy includes; starches, sugar, fruits, vegetables, fish , milk and meat, while
most of them had not specific food. Since, the majority of them had no specific
food avoided during pregnancy but a part of them avoided fat food and citrus. The
finding is matching to some extent with a study conducted by Afshan et.al, 2008 in
a study which was conducted in Antenatal Clinic, Department of Gynecology and
Obstetrics at Holy Family Hospital, Rawalpindi. ®®

Our study showed that over 60 percent of the respondents did not breast feed their
Childs during pregnancy because they thought milk get harmful to their Childs.
This result was not similar to result conducted in Mbaraara Hospital-Uganda,
August, 2008. @

Our study showed reported that half of the respondents weaned their Childs after
two years. However, forty percent of respondents weaned their children gradually
and also gave him any food Basil J e.tal; 2011 found that, 48 .8 % of the mothers
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weaned their children suddenly or gradually. While 45% of them weaned their
Childs at two years of age. The majority of respondents gave anything or food to
their child after weaning, rice with milk and biscuits. Different complementary
feeding after weaning in study conducted in Gaza (2008) observed different
complementary feeding after weaning used by mothers such as vegetable (20.5%)
and fruit juice (22%) were common food given by mothers to their babies at the
age three to five months and both proportions drastically increased at six to nine
months (54.7%, 54.8%). "

Our study showed that cup was the common artificial feeding used followed by
bottle. Used of cup may cause diarrhea if not handled hygienically. This result is
matching the UNICEF, 1993 statement that low prevalence of breastfeeding is a
major problem across the globe, and alternative methods of untreated feeding (with
bottle, gastric tube or cup) are in use to feed infants who are unable to breastfeed.
Especially in under-resourced settings, bottle-feeding has its own disadvantages,
namely risk of infection, nipple confusion in the infant, high cost, etc. ¥

Our study showed that most of respondents started complementary feeding after
one year; since more than half of the respondents suddenly weaned their Children
because most of them mentioned for child illness and for new pregnancy. This
strong risk factor that may assist in causing malnutrition among children. As a
global public health recommendation, infants should be exclusivelybreastfeed for
the first six months of life to achieve optimal growth, development and health.
Thereafter to meet their evolving nutritional requirements, infants should receive
nutritionally adequate and safe complementary foods while breastfeeding
continues for up to two years of age or beyond. ©?

our study there were 73% working and most of them fed their Children before and
after returning from their work. The study in London was found there are direct
risks from working but scientific evidence shows that the baby's health and the
mother's health are put at risk if the mother does not breast feed until the baby is at
least 12 months old. ¥

Our study mothers visited MCH center during pregnancy; while those who did not
visited the MCH center because they thought that there were no need and also for
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economical reasons. This behavior may expose pregnant women and their babies
to health risks.

Our study finding showed that of the mothers Children had been infected with
diarrheal disease once and about thirty nine percent of them had infected with
respiratory diseases two times, while infection with malaria and measles were rare.
This match the study conducted by Amy L et.al, 2000 under the title Malnutrition
as an underlying cause of childhood deaths associated with infectious diseases in
developing countries revealed that the strongest and most consistent relation
between malnutrition and an increased risk of death was observed for diarrhea and
acute respiratory infection. The evidence, although limited, also suggests a
potentially increased risk for death from malaria. A less consistent association was
observed between nutritional status and death from measles. Although some
hospital-based studies and case—control studies reported an increased risk of
mortality from measles, few community-based studies reported any association. ¢

Our study indicated that there was no association between child gender and child
nutrition status (p> 0.05). While an association was observed between child age
and nutritional status (p<0.05). Since, those whose ages were less than one year
had good nutritional status compared to those who aged one year and above where
36 out of 225 (16%) had severe malnutrition. Another association was observed
between mother education and child nutritional status; (p< 0.05). However; those
mothers and fathers who had basic education, illiterate, khalwa and secondary
education their Children had severe malnutrition compared to university and post-
university education. An association was shown between family size and
nutritional status (p< 0.05). Family size also had effect on malnutrition; those who
had greater family size their Children had severe malnutrition.

Our study revealed good mothers, Children personal hygiene, ventilation and
lighting. However; most of the houses and kitchens ceiling material were made
from zinc, and more than half used tables for keeping food. More than half of
respondents had water source from Public water net and kept water in barrels.
Majority of them had pit latrines. Most of respondents used plastic bags and
recycle bins for collection of solid waste inside their houses, and observed an
association between Sociodemographic characteristics and Child nutrition status
according to Sudan standards. John, 1998 stated that consideration of the
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environmental hygiene practices, such as refuse disposal, sale of water and foods
by vendors, and child’s defecation practices, will no doubt equip future mothers to
appreciate the health benefits of good personal and environmental hygiene. ©
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5.2. CONCLUSION

* The results of our study indicated that malnutrition became more prevalent in
children under five in Angola area, Khartoum State.

» The main risk factors that were associated with a child becoming malnourished
were:

* Mothers and fathers still have only basic education or illiterate.
* High incidence of infection with diarrhea diseases and respiratory infection.

» Large percentage of mothers worked and was unable to take care of their own
child.

 Other environmental or household factors that were linked to malnutrition were
the type of Ceiling materials and methods for solid waste disposal.

* Most of mothers did not used MCH services.

* Short duration breastfeeding and early use of supplementary foods.
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5.3. RECOMMENDATIONS
Our recommendations to Health Education:

* Plan and execute a comprehensive nutrition program with strategies targeting less
than five years of age children particularly in needy places where population are
poor.

* Establish needed supplementary feeding program for less than five years of age
children particularly in needy places where population are poor.

* Plan and implement an effective nutrition education program for
mothers/caretakers.

* Encourage pregnant women to utilize the MCH services provided in the health
centers.

* Conduct more studies to reveal other possible factors and respond to that.
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APPENDICES

Shendi of University

Faculty of post public health program master of public health
Questionnaire on: Prevalence of Malnutrition among Children

Under Five Years of Age, Angola Area, Umbada Locality, Khartoum

State, 2016
Division one:
1) Children's sex:
1- Male(......... ) .2- Female (......... )
2) Children age: 1)
1) Below one year (......... )
2) 1-2 years (e, )
3) 3-4 years (......... )
4) under 5 years (coeeennn. )
2) Children's
weight................ Height............ percentage...................... category...

3- Nutrition (according to Sudan slandered) :

1- Normal(......... ) R

2- Mild malnutrition (............ ).

3- Moderate malnutrition (......... ).



4- Severe malnutrition (............ )
Division two (family):

4- Educational level of the parent:

1-Mother:  1- Illiterate (........... )...2- Khalwa..(.............. ) 3-Basic(............. )
4-Secondary (....ccee... ) 5- University (.............. ) 6- Higher studies (.............. ).
2- Father:

1-Mother:  1- illiterate.(.......... ) 2- Khalwa.(.............. ) 3-Basic (c.coeeenen. )
4-Secondary (............. ) 5- University..(........... )  6- Higher studies (................. ).

5) Family size: 1) 3-5person(......... ) 2) 6-8 person (......... )3) 9-11 person(.........
4) more than 11person...(......... ).

Division three:

6) Do you heard by malnutrition? 1) Yes(......... )2)NO(......... ) PP
7)  IFyesWhat iS it? ...ccccoovveiieieeceee e

8) Why it happens?........ccccoveiieie i

9) What is the beast food for your child under tow years?

1- Local food (............... ) 2- Mothers milk (............ )

3-Cow’smilk (............... ) 4-Other (specify) (............ )

10) Do you believe that mother’s milk in enough for the child in the first months of
childhood?

1) Ifyeswhy.....oooooiiiii,

Division three:

12) What are the components of your diet during pregnancy?

1) Proteins () 2) Carbohydrates () 3) Fats () 4) Fruits () Milk & products (

13) Any other unusual content? IF yes why:



16) Do you breastfeed your previous child during pregnancy?

1) Yes(......... )...2) No (...... )

17) If no why?

1) Milk gets harmful to the child ( )...2) Affects mother health (......... )

3) Religious reason (......... ) 4) Other (specify)(................. )

18) How many times do you breast feed your child during day?

19) When do you wean your child? ..........cccccooeviiieiiciicee,

20) How do you wean child? ............ccccccevvvevirennne.

21) Do you give your child specific-meal during complete weaning?

1)Yes(......... )2) No( )

22) What type of food do you give to your child after weaning? .........c.cccccovvevieeiieinnnnn,
Division five:

23) What is artificial-feeding? ........ccccooveeiiieiii i

24) What do you use in artificial —feeding?

1) Bottles ()2) Cups ( ) 3)Spoons ( ) 4) other (specify) ()

25) When do you start complementary- feeding?



1-Directly .....coooiiiiii 2- After 4-6 months...............

3- After (2months -4)............... 4- other (specify)..........coeoeevinnnnn.

26) Do you suddenly wean your child?.1-Yes ( ) 2- No ( )

27) If yes ,why?

1- child is old enough( ) 2) New pregnancy( ) 3) Milk is not enough or no
milk(............ ) .4) Breast problem(......... ).5) child illness(...... ) 6) Mother working
outside(......... ) .7) other (specify): ..........

28) If you are a working mother, when do you breast feed your child /infant?
1) Before work( ......... ) .2) During work(......... ) .3) After work(......... )

4) Other (specify): ..o,
29) Do you visit the MCH center when you are pregnant?

1) Yes(......... ) R 2)No (......... ).

30- If yes, what encourage you to visit the center?

31) If no, Why?

1) Economical reason (............ )2) Noneed (.......... ) 3) Not accustomed (......... )
4) other (specify): ..........

32-How many time often you child got sick by the following diseases during the last two
months?

1) Diarrhea episodes:

1-Once (..o ) 2- Twice times (............. ) 3- Three times (........ ) 4-More (..o )
5- No affected (............ ).

2) What Type of medication?

5- Not affected (.......... ).



4) What Type of medication?

5) Malaria
1-Once (.......) 2- Twice times (.......) 3- Three times(.......... ) 4- More(........ )
5- No affected (......... ).
1. Observation Check List:
1) Personal hygiene of the Mother:
1- Excellent () 2-Verygood( )3-Good( )4-Bad( )
2) Personal hygiene of the child:
1) Excellent( ) 2-Verygood( )3-Good( )4-Bad
4) Material used for building house:
1-Carton ( )2-Mud( ) 3-Bricks( )
5) Material used for roof:
1-Hay( )2-Mud( )3-Wood( )4-Zink( )

6) Ventilation:
1-Excellent () 2-Verygood ( ) 3-Good ( )4-Bad

7) Number of rooms ( )

8) Source of water supply to the house:
1-Standpipe () 2- Well ( ) 3- Cistern ( )
9) Equipments used for transportation and storage of water:

1- Jerrycans () 2- Barrels () 3- Zeer () 4- Others (Specify) ( )
10) Human waste disposal:

1- Pit latrine ( ) 2-Ventilated improved pit latrine (VIP) ( ) 3- Septic tank (
4- In the open () 5- Other (Specify): ......



11) Mean of collection of house garbage:
1- Plastic sacks () 2- Vessels () 3- Others (Specify) ( )
12) Garbage disposal:

1- Burning () 2- Collection in one place () 3-Pit () 4- Throw in near house ()

Food preparation & hygiene

13) Have you a kitchen?
1) Yes ( )
2) No ( )
14) Methods of keeping food:

Refrigerators ( )
Tables ( )
Cupboard ( )
Shelties ( )

PO
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