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1. INTRODUCTION

Malnutrition is a main health problem, particularly in unindustrialized countries. It affects nearly
800 million people-20% of all in the emergent world. It is related with around half of all child deaths
worldwide [1]. Successful nutrition is important for balanced childhood growth and development.
Malnutrition refers to a pathological condition resulting from a relative or absolute or extra deficiency of one
or more essential nutrients [2]. Wasting, stumping and underweight are anthropometric indicators frequently
used in the population of less than five children to measure under nutrition [3]. Wastage, beautiful and
underground weight are referred to by the World Health Organization (WHO) as z-scores lower than
-2 normal weight disparities in height, height for age and weight for age. [4]. The forest and stunting
of nutrient deficits represent acute and chronic effects. Furthermore, low weight shows both acute and
chronic nutrient deficiency findings [5, 6]. Child malnutrition figures identify the severity and trends
of undernutrition, overweight, and obesity of stunting, wasting, and underweight. The inter-agency
community reports also update global and national statistics in terms of the prevalence and the numbers for
each measure. UNICEF-WHO-WB Joint Child Malnutrition Reports.
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In 2019, internationally 144 million children under the age of 5 years of age were stunted,
47 million wasted,38 million overweight [7]. Malnourished children are more likely to be decreased
resistance to infection, to die of common infantile diseases such as diarrheal diseases and respiratory
infections; and frequent disease saps their nutritional condition for those living, putting them in a rough
cycle, which leads to uncertain growth and decreased ability to learn [1]. Child malnutrition, particularly in
developing countries, is one of the most important causes of disease and death in the world [8]. It is the main
risk factor for disease incidence, causing approximately 300,000 deaths a year, and is responsible for more
than half of all deaths in children directly or indirectly [9]. About 60 million and 13 million children
worldwide suffer correspondingly from mild to serious acute malnutrition [10]. The world study reveals that
the age levels of outstanding, underweight and waste are 21.9%, 13.4%, and 7.3% of the population group
under-five [11]. In Sub-Saharan Africa, like Ethiopia, the WHO have reported about 5.4 million young
children per year die with 2.7 million deaths [12].

Most studies note the physical and health importance of infant malnutrition, such as physical growth
and motor development, lower intelligence quotients, greater behavioral challenges, lack of social
competencies, and disease susceptibility. Child malnutrition can lead to higher phases of chronic diseases in
adulthood, as malnourished females are more likely to give birth to low-weight babies [13, 14].
Malnutrition isn't a single, simple solution problem. The cause of malnutrition involves multiple and
hierarchically interrelated determinants [15]. The main problems are insufficient dietary and illness caused by
a number of basic factors themselves: insecurity of the household foodstuffs, poor mother/child care and poor
access to basic health services, including the absence of safe water and unhealthy living conditions, such as
open defecation [16, 17]. In addition, these underpinning causes themselves are influered by the economic,
political, and socio-cultural conditions of children under-five in the West-Kordufan province of Al-nuhud;
their abilities, wealth, the environmental conditions and governance [18].

2. RESEARCH METHOD
2.1. Study design and sampling

This community based descriptive Cross-sectional study, has been done in Al-Nohoud locality,
Sudan. The study populations are children under-five years in Al-Nohoud town and their mother.
The inclusion criteria were all ages of children below five years and their mothers in study area.
And exclusion criteria were all ages of children above five years and their mothers in study area. The sample
size was determined for study area using the formula for cluster surveys. It was calculated on the basis of
prevalence of 50% and design effect of 1.5. Sample size was 384. As a multistage sampling technique was
working to identify study subjects, a design effect of 2 was used; thus, the final sample size was 768.
The multistage cluster-sampling technique was followed for selecting the study population.

2.2. Data collection

Questionnaire was used for collecting data. Public health officers and immunization technicians
were trained on questionnaire to be used to collect data from the households. In accordance with the methods
of nutrition guidelines, anthropometric measurements of selected child (mid-upper brain diameter-MUAC,
weight and length/height) were taken. For children without control, the body weight had been determined by
means of a hanging baby scale of 15g (mechanical hanging baby scale of up to 15 kg or 25 kg SECA310).
A mechanical dial weighing scale, manufactured in Japan, has been used for elderly children with a capacity
of 130kg. For light clothes, without shoes, both children were measured for 0.1 kg as similar as possible;
measurements were double-checked. Before and after the survey was started, the scales were checked for
exactness and then periodically reviewed.

Carefully calibrated height/ lengths are doing by using an inelastic tape of the nearest 0.1cm.
The standing measurements were used to measure children over 24 months of age (height over or equal
to 85cm), who lying below 24 months of age, or less than 85cm. Mid-upper arm circumference (MUAC) was
measured using children in centimeters, and reported to approximately 0.1 cm. At the middle point between
the elbow and shoulder the calculation was performed in the left arm, while the arm was relaxed. In order to
test severe protein-energy malnutrition (PEM), which is one of the signs of kwashiorkor; clinical
examinations of children who have been malnourished were undertaken.

2.3. Statistical analysis

After the data collection, the data was implied and conveyed into particularly designed formats to
be appropriate for computer feeding. An analysis of correlation (Chi square) was used to find the
significance of study parameters between two or more group of samples. The Social Science Statistical
System was used for review (SPSS version 22).
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2.4. Ethical considerations

The proposal was submitted to the post graduate board of the faculty of public health for approval.
The consent letters for conducting this research was obtained from the concerned health authority
(head quarter of general administration for health and population). At the initial interview, each potential
subject was informed about the nature, purpose and benefits of the study, and informs that his/her
participation is voluntary. The respondents were assured that the collected data and information was
confidential and used only for study purpose and the findings of the research may contribute to policies that
help to improve implementation of health programs in the town.

3. RESULTS AND DISCUSTION
3.1. Results

Figure 1 shows malnutrition prevalence among children below the age of five. The figure clearly
reveals that 17.6% of children were wasted (WHZ < _2), 13.5% were stunted (HAZ < _2), and 16.7% were
underweight (WAZ < _2). Malnutrition was reported mainly among children with 2 years’ age, and of this
category 19.1% were stunted (HAZ < _2), 26.2% were wasting (WHZ < _2), and 21.8% were underweight
(WAZ < _2). Table 1 shows the data stratified by age and severity. Prevalence of wasting was similar
between children in the age of 3 and 5 years respectively. It is shown that wasting, stunting, and underweight
are significantly associated with age group (p-v=, 000). Childhood malnutrition prevalence could vary
between males and females due to unequal access to food and health resources. However, differences
between sex was highly statistical significant for stunting, wasting/thinness and underweight (p-value <.000)
as shown in Table 2.
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Figure 1. Malnutrition prevalence among children
Table. Prevalence of malnutrition among children based on age
Malnutrition Age groups
category lyear 2 years 3years 4years Syears Total p-v
No (%) No (%) No (%) No (%) No (%) No (%)
Wasting 22(6,0) 96(26.2) 7(1.9) 3(0.8) 7(1.9) 135(36.8)
Stunting 10(2.7) 70(19.1) 16(4.4) 2(0.5) 6(1.6) 104(28.3) 000
Underweight 27(7.4) 80(21.8) 17(4.6) 1(0.3) 3(0.9) 128(38.9) :
Total 59(16.1) 246(67.1) 40(10.8) 6(1.6) 16(4.4) 367(100)

Table 2. Prevalence of malnutrition among children based on gender

- Sex
Mg;?etggrt;on Male Female Total p-v
No (%) No (%) No (%)
Wasting 64(17.4) 71(19.3) 135(36.8)
Stunting 47(12.8) 57(15.5) 104(28.3) 000
Underweight 63(17.2) 65(17.7) 128(38.9) :
Total 174(47.4) 193(56.6) 367(100)
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Table 3 shows the important association between the age of a baby, mother's education, and family
income with infant malnutrition under 5 years, (p= .000, X2 = 57.40) (p= .004, X2 = 41.00)
(p= .000, X2= 32.74). Sons of mothers 26-30 years old have been less likely (underweight, waste and
stunning) to become malnourished 66(8.6), 63(8.2), 55(7.5) respectively. With respect to schooling for
mothers, the study shows that mothers from the elementary and secondary schools are more likely than
mothers with higher education rates to experience malnutrition 133(17.3). Furthermore, the study found that
family poverty (as of 2000) was 200(26.0) more likely than higher-income families to become malnourished.

Table 3. Factors linked to malnutrition among children

Malnutrition category

Demographic Category Wasting Stunting Underweight Total

2
characters No (%) No (%) No (%) No (%) X p-v
<25 40(5.2) 31(4.0) 38(4.9) 109(14.2)
26-30 years 63(8.2) 55(7.5) 66(8.6) 184(24.0)
Age of mothers 31-35 years 12(1.6) 7(0.9) 11(1.4) 30(3.9) 57.40 .000
>36 20(2.6) 11(1.4) 13(1.7) 44(5.7)
Total 135(17.6) 104(13.5) 128(16.7) 367(47.8)
Illiterate 22(2.9) 14(1.8) 15(2.0) 51(6.6)
Primary school 40(5.2) 34(4.4) 36(4.7) 110(14.3)
Secondary and high
Education of school 46(6.0) 38(4.9) 49(6:4) 133(17.3) 41.00 004
mothers University 26(3.4) 10(1.3) 21(2.7) 57(7.4)
Post graduate 1(.2) 8(1.0) 7(0.9) 16(2.1)
Total 135(17.6) 104(13.5) 128(16.7) 367(47.8)
<2000 72(9.4) 57(7.4) 71(9.2) 200(26.0)
Family income 2001-5000 SP 50(6.5) 39(5.1) 51(6.6) 140(18.2)
size > 5010 SP 13(1.7) 8(1.0) 6(0.8) 27(3.5) 32.74 .000
Total 135(17.6) 104(13.5) 128(16.7) 367(47.8)

3.2. Discussion

In this study, the proportion of children under the age of five, who were 13.5% and 17.6%, was
shown to be less weight, stunning and wasting. Two thirds (67 percent) of affected children were 24 months
of age with respect to the age of children in the study. Women were more likely than male children to be
underweight. Through this research it has been noted that mothers, and families, are substantially related
through age to education and in terms of malnutrition (p= .000, X? = 57.40) (p=0.004, X* = 41.00) among
children under the age of five (p=.000, X* = 32.74). Mother’s age group (26-30 years) were more likely to
affect malnutrition (underweight, wasting and stunting respectively, 66(8.6), 63(8.2) 55(7.5).
Regarding mother’s education, study observed that secondary and high school were more likely to affect
malnutrition 133(17.3) than other educational levels. And study also observed that family income (< 2000)
were more affects to malnutrition 200(26.0) than households in others income group.

The findings showed that 16.1 percent, 15.3 percent and 14.8 percent, of which were underweight
and stunted, respectively are close to Rollt's malnutrition prevalence analysis for children of under-five and
school-age children in the Milot Valley, Haiti [19]. However, the prevalence of underweight reported by
Abera et al, Orji MC et al and Tekile et al was much higher (27.6%), (24.5%), (23.3%), respectively than
the present study [20-22]. The study of Hawassa Zuria showed that the underweight was greater than that of
the Mai-Aini Eritreans, whereby 33.4 percent of children, and 24.6 percent of children, respectively,
were underweight and wasteful, respectively, wasted by 31.9 percent and 23.6 percent respectively [23].
The differences in the findings might be due to the fact that later study was conducted among refugee camp,
children covered in the study were dependent on humanitarian aid for food and nutrition [24].
Earlier studies [25, 26], reported similar findings regarding the age of children.

It is evident from the report that children younger than two years are among the most affected age
groups because of a variety of reasons, including the low levels of exclusive breastfeeding as seen in this
research. Wasting, stunting, and underweight among children were found to be significantly associated with
age group (p-v=.000). As shown by the study of Asfaw, et al and Hui Jie Wong et al [27, 28]. Nevertheless,
this result is not consistent with a study in Bule Hora, Oromia District and Dollop Ado District Pastoral
Group, Somalia, which stated that male children are more likely than females to be underweight [29, 30].
The higher proportion of the mothers of the malnourished children were housewives, less educational,
less weighty and did not possess any personal property, as opposed to those of healthy children.
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4. CONCLUSION

The malnutrition of children aged 6-59 months in Al-Nohoud remains a serious problem for public
health. This research indicates the severity of malnutrition in Al-Nohoud area. There was a high prevalence
of malnutrition (underweight 16.7% and waste 17.6%), which suggests that nutrition is very important
in the study region. The malnutrition of children under the age of five years is significantly related to age,
sex, children's health, mother, education level and family income. Waste-related factors include mother
schooling and diarrhea prevalence.
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