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Abstract

Undernutrition and Intestinal helminthes and protozoan parasitic infection have been reported
to affect the physical growth, cognitive development, and the general health status of
schoolchildren. Nevertheless, data are scarce regarding their effect on the overall Intestinal
parasitic status and nutrition of schoolchildren Ethiopia. To assess these effects, a school based
cross-sectional study was conducted on 350 schoolchildren; seven primary school in lideta sub
city. The data were conducted between March one to April 25 202, data were gathered on the
socio-demographic, environmental and sanitation, Anthropometry and laboratory findings this
conditions of the selected primary school of the study participants through standardized
structured questionnaire by interview. Fresh stool samples were collected and processed by
formalin 10ml in 10%, Normal saline and used Olympus biological microscopic to examine
Intestinal parasitic infection. Anthropometric measurements: weight, height and body mass index
were analyzed using WHO (2007) anthro plus software. SPSS statistical software version 24 was
used for data analysis and P-value <0.05 was reported as statistically significant. The overall
prevalence of undernutrition was 36.9% (95% ClI: 31.7 - 41.7), (16% (95% CI: 12.3-19.7)
stunted, 24.3% (95% CI: 19.7-28.9)) were Underweight. The risk of undernutrition was
significantly increased among students with school feeding program (AOR=4.33, 95% ClI: 1.97-
9.51), Schoolchildren borne from family monthly income less than 3000(AOR=1.9, 95% CI:
1.11-3.51) and with parasitic infection (AOR=1.71, 95% 2.43-3.15). The risk of stunting was
increased among students with grade (1-4) of student (AOR=4.6, 95% CI: 2.10-10.5), Income of
household (AOR=2.26, 95% CI: 1.12-4.5) and education of mother (AOR=0.15 95% CI: 0.04-
0.51). The risk of underweight was increased among students with Parasite Infection (AOR=4.7,
95% CI: 1.8-11.9), school feeding program (AOR=4.9, 95% CI: 2.1-11.3) and family were >5
members (AOR=2.25, 95% CI: 1.12-4.5) The overall prevalence of intestinal parasitosis was
19.7% (95% ClI: 15.7-24.3), The risk of parasitic infection was significantly increased among
students with age group 6-11 (AOR=0.27; 95% CI: 0.09-0.81), student parents with income less
than 3000(AOR=10.5; 95% CI: 3.96-12.23), water drinking from splash( filtered) (AOR=0.13
95% CI: 0.04-0.39), washing their hands regularly after vesting latrine(AOR=5 95% CI: 2.37-
13.06), untrimmed fingernails (AOR=4.37; 95% CI: 1.89-10.11), eating regularly uncooked and
unwashed fruit and vegetables (AOR=3.92; 95% CI:1.48-10.33) and (AOR=3.7; 95% CI:1.47-
9.44. While, the prevalence of undernutrition and intestinal parasitic infection was higher among
school-age children and revealed that undernutrition and intestinal parasitic infection were
significantly associated in lideta sub city. The results need integrated and strengthening
strategies to preventive and curative undernutrition and intestinal parasites.

Keywords: Undernutrition, Intestinal parasites, schoolchildren, lideta sub city.



1. CHAPTER ONE: INTRODUCTION

1.1. Background of the Study
Nutritional status is critical for a child's health, physical development, mental development,

academic performance, and life progress (NACS, 2016: Alemneh K., et al., 2017).
Malnutrition is a pathological condition that occurs as a result of a relative or absolute lack of
one or more important nutrients (UNICEF, 2013). Malnutrition is caused by a variety of
reasons, including incorrect eating practices, poor child and mother care practices, as well as
social and traditional influences (Osei and colleagues, 2010). Malnutrition in children raises
the risk of illness and mortality both in childhood and later in life. It's a nutritional state in
which the weight for age, height for age, and weight for height indices are all below the
NCHS 1974 reference's -2 Z-score (NCHS, 1974: WHO, 2012).

Undernutrition is defined by three main indicators: underweight, stunting, and wasting. These
three indicators represent different histories of nutritional insult to the child. Stunting is
commonly linked to repeated exposure to poor economic situations, poor sanitation, and the
interaction of insufficient energy and nutritional intakes with illness. Low weight-for-height
is an indicator of wasting (i.e., thinness) and is generally associated with recent illness and
failure to gain weight or a loss of weight, whereas low weight-for-age indicates a history of
poor health or nutritional insult to the child, including recurrent illness and/or starvation
(FDRE, 2017).

Low dietary intake, inaccessibility to food, inequitable distribution of food within the
household, inappropriate food storage and preparation, dietary taboos, and infectious diseases
make children the most vulnerable to undernutrition. Undernutrition impairs the immune
system, putting children at greater risk of experiencing more severe, frequent, and long-term
illnesses. Undernutrition is also a consequence of repeated infections, which may further
worsen the child’s nutritional status at a time of greater nutritional needs. (FAO, 2013:
UNICEF, 2015: Verhagen et al, 2013).

In 2010, 104 million and 171 million children were stunted and underweight globally.
Stunting is extremely common in children in Latin America and the Caribbean (9.3-24.0%),
Africa (20.2-48.1%), and all underdeveloped countries (Adenugal, 2017). According to a



study conducted in Nepal's Western Region, 26 % of people are undernourished, 13 % are
stunted, 12 % are wasted, and just 1% are both stunted and wasted. The study found that
maternal factors such as literacy, occupation, diet knowledge, and monthly per-capita income
have a highly significant (p<0.005) relationship with child nutrition. Similarly, in a country
study conducted in Nepal's Kailali District, more than two-thirds (69%) of households were
classified as food insecure (lack of access to adequate food), and stunting rates were high and
according to this study associations between household food insecurity and stunting,
underweight, or anemia were no significant. The incidence of wasted children in India's
urban slums was 18.5 %, 33.3 % were stunted, and 46.8% were in normal nutritional status.
Nutritional status was found to be positively linked with age in this study (Akoto Osei, 2010:
Joshi 2011: Srivastava et al., 2012).

Undernutrition is common in Africa, and it grows through time and place due to a variety of
causes such as a lack of clean water and improved sanitation, poor hygiene, a lack of health
education, and, most crucially, unsuitable agricultural methods and inadequately healthy and
diverse meals. Stunting affects 18% of children in South Africa, whereas it affects 42.0 % of
children in mid-Africa and 50.0 % of children in Eastern Africa. According to a study
conducted in Burkina Faso, the prevalence of undernutrition was 35.1%, stunting was 29.4%,
and thinness was 11.2%. In Eritrea, the prevalence of malnutrition was 36.9%, with 18.5 %
stunting and 21.2 percent thinness (Erismann et al., 2017: Adenuga et al., 2017: Yafet K. et
al., 2020).

In Ethiopia, malnutrition is a major public health issue. Every year, about five million people
face food shortages. The number of children under the age of five who are Undernutrition is
a measure of a population's nutritional status (FDRE, 2017). Between 2000 and 2016,
Ethiopia's National Nutrition Program (NNP) aimed to reduce chronic malnutrition (stunting)
from 58 percent to 38.4 %. During the same time span, the proportion of underweight
children reduced from 41% to 23.6 percent, and wasting decreased from 12% to 9.9%. The
NNP has also been linked to the Productive Safety Net program (PSNP), which provides
cash-based assistance to needy families. Underweight (21%) wasting (12%) and stunting
(37%) were detected among Ethiopian children under the age of five years in a study
conducted by the Central Statistical Agency (CSA) in 2005 (EMDHS, 2019).

Intestinal helminthes parasitic refers to worms that dwell in the human body as parasites.

When infective eggs, or larvae, enter the body, mature, lay eggs, and feed off the person, this

2



is known as intestinal helminthes parasitic. When people are neglected, they become infected
with worms because they live in a dirty environment with low sanitation and unsanitary
habits. Roundworm (Ascarislum bricoides), hookworm (Ancylostoma duodenale and
americanus), whipworm (Trichuris trichiura), Hymenoleps nana, and protozoan parasites
Sarcodina (Entamoeba histolytica/dispar) and Mastigophora (Giardia lamblia) are the most
common intestinal helminthes and protozoan parasite (CDC, 2020).

According to the World Health Organization, More than 24 percent of the world’s population
are infected with soil-transmitted helminthes infections greatest numbers occurring in sub-
Saharan Africa, the Americas, China and East Asia, over 270 million pre-school children and
over 600 million of school children are living in areas where the parasites are intensively
transmitted and are in need of treatment and preventive interventions. Study done in
Thailand, Nepal, Yemen, Karaikal and Serbia the prevalence of intestinal parasite was (16 %)
(21.3 %) (62.7 %) (28 %) and (19.1 %) (Guyatt 2010: WHO, 2017: Freeman et al., 2010:
Punsawad et al., 2018: Chandrashekhar et al, 2020: Qasem et al., 2020: Teja et al., 2020:
Korzeniewski et al., 2020).

Although the majority of children in developing nations now live to be five years old, they
still suffer significant health and nutritional issues. Infection with Ascarislum bricoides,
Trichuris trichiura, Ancylostoma duodenale and Americanus, Entamoeba histolytica/dispar,
and Giardia lamblia is one of the most serious health concerns that hundreds of millions of
school-aged children suffer. Poverty, poor environmental cleanliness, and inadequate health
care all contribute to the high occurrence of these illnesses. Intestinal helminthes parasite
infections are ubiquitous in all regions of Africa, but they are most prevalent in Sub-Saharan
Africa, where conditions that predispose man to infection, such as poverty, poor sanitation,
ignorance, and malnutrition, are prevalent. Worm infections are more common in pre-school
and school-aged children, as well as women of childbearing age, especially adolescent
females. Although intestinal worms can infect any member of a population, these individuals
are more susceptible to heavy infections and the severe effects of persistent infections than
others. In a study conducted in Nigeria, 86.2 percent of schoolchildren had intestinal
parasites, with Ascaris lumbricoides (62 %), Entamoeba histolytica/dispar (25 %), Giardia
duodenalis (12.3%), Endolimax nana (11.8 %), Entamoeba coli (9.9%), Trichuris trichiura
(8.4%), and Blastocystis hominis (3.4 %) being (Keutchazoue 2020; Nguyen et al., 2012;
Gyang et al., 2019; Forson. et al., 2017).



Ethiopia, as in many other developing countries, intestinal helminthes parasite infections are
frequent and cause major public health concerns including as malnutrition, anemia, and
growth retardation, as well as increased susceptibility to other infections (Yirgalem G. et al.,
2014). In Ethiopia, soil transmitted helminthes diseases (STH) are common and widespread,
especially among youngsters and pregnant women. The risk factors for STH infections may
differ depending on where you live (Tilahun A. et al., 2015). Lack of personal or
environmental hygiene, a lack of drinking water, low socioeconomic position, overcrowding
living conditions, and poor health or nutritional status may all contribute to an increased risk
of STH infections (Abebe A., et al., 2011). STH infection is a severe public health problem
in Ethiopia, as it is in other developing countries (Abraham and Birehanu, 2013; Abraham D.
et al., 2014). Except for areas of the Somali and Afar regions, where the annual mean
temperature is too high for transmission, most of Ethiopia is suitable for STH transmission.
In a study conducted in Northwest Ethiopia, the prevalence of intestinal parasitic infections
was found to be 42.9 %; similarly, infection with any protozoan parasite (30.2 %) was found
to be greater than helminthes infection in Angolela city (7.1 %). (Destaw, D. et al., 2021,
Nguyena, 2012; Pullan and Brooker, 2012).

All of the above mentioned health issues and their consequences can be avoided or
considerably reduced by implementing cost-effective solutions. Many countries, including
Ethiopia, rely heavily on schools to get these treatments to the people who need and will
benefit from them. Drug therapy, sanitary improvement, and health education are three
primary strategies that help to minimize intestinal helminthes parasite infections. Over the
last two decades, advances in drug discovery have made mass therapy acceptable and
inexpensive. To achieve long-term outcomes, however, pharmacological treatment should be

combined with sanitary measures and health education (Nguyen, et al., 2012: WHO, 2018).

1.2. Statement of the Problem
Information on the nature of the interaction between intestinal helminthes parasites,

protozoan parasites, anthropometric markers, and other related disorders is essential for
developing the best intervention methods for school-aged children. There is a scarcity of data
on the extent of malnutrition and its link to the intestinal helminthes parasite. The case was
high, especially in historic towns like Addis Ababa, but the amount of reports on the
relationship with intestinal parasite scholars was frightening. However, knowing about these

issues is essential for putting in place effective control measures. The findings of this study
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would be extremely useful in youngsters who are likely to be infected with intestinal
parasites (Tamirat H., 2017).

According to the EMDHS 2019, 37% of children under the age of five are underweight or
stunted (below-2 SD), with 12% severely stunted (below -3 SD). Stunting is more common
as children get older, with 22 percent of children aged 6 to 8 months having stunting and 44
percent of children aged 48 to 59 months having stunting. The majorities of authors
demonstrate the prevalence of Undernutrition in school children but do not demonstrate the
prevalence of intestinal infection in school children as a link to Undernutrition and food
security, particularly in Ethiopia, where the focus is solely on Undernutrition and its
consequences, rather than the depth of intestinal infection as a cause of Undernutrition in
school children. Most researchers in our country focused on rural areas when it came to
malnutrition; however, malnutrition is not only a problem in rural areas; it is also an issue in
urban areas, and most articles do not focus on school children (EMDHS, 2019: UNICEF, et
al., 2019).

Ethiopia has one of the world's highest rates of child malnutrition. Malnutrition, particularly
undernutrition, is common in Ethiopia, accounting for more than half of all child fatalities
(53 %). In Sub-Saharan Africa; Ethiopia has the highest rate of malnutrition. According to a
research conducted by Ethiopia's Central Statistical Agency (CSA) in 2005, underweight,
wasting, and stunting in children under the age of five years were determined to be 21 %, 12
%, and 37 %, respectively. According to the most recent data from the Demographic and
Health Survey (DHS), 21% of Ethiopian children are underweight, with 9% being seriously
underweight. The prevalence of undernutrition in Addis Ababa's lideta sub-city is 31%, with
stunted people accounting for 19.6% and underweight people accounting for 15.9% (Dawit
D. etal., 2015: EMDHS, 2019).

The implementation of the Poverty Reduction Strategy Papers (PRSPs), in particular, has had
a vital impact in addressing child malnutrition. However, the policies that have been adopted,
particularly in SSA, have differed substantially. Furthermore, countries who enacted
comparable policies saw varying results in terms of child nutrition; whereas some countries
saw a reduction in malnutrition, others did not (Hunegnaw M. 2013: WHO, 2019: Yafet K. et
al., 2020).

More than 90% of the world's stunted children, or 820 million people live in Africa and Asia,
with numbers rising since 2015 (Abbaszadeh, et al.2020: Amanuel Y. and Hunachew B.,



(2020). The most common and important intestinal parasites in many underdeveloped
nations, including Ethiopia, are soil transmitted nematodes. In Ethiopia, for example, the
intestinal helminthes parasite was discovered to be the second most common cause of
outpatient morbidity after malaria (Daniel G. et al., 2020: MOH,. 2016/17).

According to a Ministry of Health report, intestinal parasites are the seventh leading cause of
outpatient visits in health institutions, accounting for 2.8 % of all visits. EFY 2009 reports
have shown that access to basic sanitation facilities in Ethiopia, particularly in rural areas, is
very limited. Only 45.8% of the overall population has access to a toilet at the household
level, and 30% of the population relies on open defecation, with even fewer people having
access to clean water. As a result, there is a paucity of literature on undernutrition and
intestinal parasite in primary schools in Ethiopia, particularly in Addis Ababa. Although the
prevalence of undernutrition and intestinal parasite was high in that primary school, there is a
paucity of literature on the relationship or association between undernutrition and intestinal
parasite in primary schools in the lideta sub city. The prevalence of intestinal parasites and
severe acute malnutrition was significant in the prevalence lideta sub city, according to the
Addis Ababa health bureau's annual report for 2019. According to the Ministry of Health,
Deworming is only given to children aged two to five once every six months, but children
aged six and up are not included in the program. This program does not include children aged
six or up who attend primary school, as these students are more vulnerable to intestinal
parasites due to a variety of factors. As a result, the prevalence of intestinal parasites is
higher at Lideta Sub City Health Office (Lideta sub city health office 2019: MOH, 2016/17:
UNICEF, 2012).



1.3. Objectives

1.3.1. General Objective
The general objective of this study is to assess under nutrition and intestinal helminthes and
protozoan parasite among governmental primary school students in lideta sub city, Addis Ababa,
Ethiopia, 2021.

1.3.2. Specific Objectives

This study was conducted to achieve the following specific objectives to:

> Determine the nutritional status of student among the governmental primary school in
Lideta sub city.

> Determine intestinal helminthes and protozoan parasite of student among the
governmental primary school in Lideta sub city.

» To identify nature of association between under nutrition and intestinal parasite of student

among the governmental primary school in Lideta sub city.

1.4,  Research Questions and Hypothesis
The research is planned to answer the following questions.

1. How many school children are affected by undernutrition in governmental primary
school in Lideta sub city?

2. How many school children are affected by intestinal parasite in governmental primary
school in Lideta sub city?

3. Are intestinal parasitic infections causes for undernutrition in governmental primary
school in Lideta sub city?

4. What are associated factors for both undernutrition and intestinal parasitic infections in

governmental primary school in Lideta sub city?

1.5. Significance of the Study

Knowledge gained from this study support filling knowledge gaps, increase awareness of
Undernutrition and intestinal parasite among governmental primary school students in lideta
Addis Ababa.

The significance of the study is beneficial to the primary school students of lideta and
community of Addis Ababa, there was limited information on the under nutrition and intestinal



parasite among primary school students in Addis Ababa city because of there were no similar

studies conducted in the study area.

= The study result also support enhancing, the benefit of under nutrition and intestinal
parasite among primary school students in Addis Ababa and improvement of food
security.
= The results of this study is to inform future program planning for the municipalities,
government or Non-governmental organizations (NGO) as it continues to help
communities increase access to improve the awareness of under nutrition and intestinal
parasite among primary school students.
The result of this study was maximizing undernutrition and intestinal parasite among primary
school students so that the policy makers and concerned bodies could take appropriate measures

considering gaps.

1.6. Scope and Limitation of the Study
This study was cover the basic undernutrition measurements including Anthropometric

measurement to illustrate the level of undernutrition by measuring height and weight from every
selected student using a portable digital balance and wooden board fixed with a plastic tape but
the other measurement of undernutrition was physical examination, dietary diversity score or
food frequency and socioeconomic of the student does not examine in this study because this
study basically focused on the relationship between undernutrition and intestinal and protozoan
parasite. Also the study was assess the level of intestinal parasite on those primary school student
by collecting required stool sample but the this study does not investigate the level of anemia by
determining the level of hemoglobin and serum ferritin concentration and also doesn’t assess the
level of Cognitive development of students. Does not assess wasting status of school children
due to WHO anthro plus software it is limited up to 10 years and the reference standard NCHS
used for assessing nutritional status of the schoolchildren is from developed countries.

1.7.  Organization of the Paper

This thesis is divided into five chapters. Background of the study, statement of the problem, the
objective, research question and hypothesis, significance of the study, scope and limitations of
the study, ethical considerations, and study's organization are all covered in the first chapter. The

second chapter covers a review of the literature, which includes undernutrition, empirical,
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operational terms, and the study's conceptual framework. The third chapter discusses the study
area, research methods, study period, inclusion and exclusion criteria, sample size determination
and sampling methodologies, sampling obtained, data management and analysis, and variables.
The results and discussion that make up the main body of the thesis are offered in Chapters four
and the conclusions and recommendations are presented in Chapter five. Finally, the annexes and

reference materials are supplied.



2. CHAPTER TWO: LITERATURE REVIEW

2.1.  Undernutrition
A decrease in food intake and/or an increase in nutrient wastage due to blood loss, vomiting, or

diarrhea affects the nutritional status of patients afflicted with intestinal parasites and protozoa.
Protein energy malnutrition, anemia, and other nutrient deficits can be caused or exacerbated by
these impacts (Tilahun A. 2015: WHO, 2020). Children in Latin America, Asia, Africa, and all
developing countries suffer from chronic malnutrition at a high rate. Stunting was found to be a
predictor of grade failure in recent longitudinal studies of children from Brazil, Guatemala, India,
the Philippines, and South Africa (Lawal and Olukemi, 2010: Srivastava, 2012).

According to UNICEF, 24 countries account for 80% of the 195 million stunted children
worldwide, with 38.2 percent in Oceania, 35 percent in east Africa, 32 percent in middle Africa,
and 29 percent in western and southern Africa. Ten of these 24 countries are in Sub-Saharan
Africa. Worse yet, by 2020, the three East African countries of Kenya, Tanzania, and Uganda
had a combined population of eight million undernourished children, accounting for 21% of the
SSA total. Despite being one of the 24 countries in the world with the greatest proportion of
stunted children, Rwanda has the highest stunting rate in East Africa, at 35% between 2000 and
2018. Stunting, underweight, and moderate acute malnutrition (MAM) were shown to be
prevalent in 22.5 percent, 5.3 percent, and 18.5 percent of Ugandan primary school students,
respectively, in an across-sectional investigation. Males were three times more likely to be
underweight (OR 3.2, 95 percent Cl 1.17-9.4, p = 0.011). Children who attended urban slum
schools were 1.7 times more likely to be stunted (OR 1.7, 95 percent Cl 1.03-2.75, p = 0.027)
(UNICEF, 2012: Adenuga, et al., 2017: WHO, 2010: Harold, et al. 2010).

In Ethiopia, child malnutrition is still a major issue. According to a recent UNICEF study,
malnutrition poses a "severe threat to the life and development of Ethiopian girls, boys, and
women." According to the latest Demographic and Health Survey (DHS), 23.6 percent of
Ethiopian children are underweight, with 9% being severely underweight. 38.4 percent are
stunted, and 10% are wasted, according to the same statistics. These figures are among the
world's highest, and they are severe even by African standards (EMDHS, 2019: UNICEF, 2012:
WHO, 2010). Some children are more sensitive to malnutrition than others due to socioeconomic
and demographic factors. Wasting is more common among children whose moms have no

education and less common among those whose mothers have a secondary education, according
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to Alemneh and Zeleke (11 %versus 3 %). Furthermore, rural children are more likely than their
urban counterparts to be wasted (10% vs. 6%) and stunted (46 percent versus 32 percent ). Child
malnutrition is gendered, with boys being more vulnerable than girls. They are more likely to be
both underweight (31% vs. 27%) and wasted (11% vs. 8%). (Alemneh K, et al., 2017: EMDHS,
2019: Zeleke M. 2020).

In Ethiopia, malnutrition is a major public health issue. A study done in Southern Nations
Nationalities and Peoples Regional state in hawassa town attest that 41 %of the children were
stunted, 22 % underweight and 13.2 % wasted, similarly in Jimma town the prevalence of
underweight, wasting and stunting were 18 %, 6.9 %and 21 % correspondingly. The Somali and
Afar areas have the highest prevalence of underweight children (both at 32 %), whereas Addis
Ababa has the lowest percentage (5 %). The largest percentages of wasted children are found in
Somalia (21%), Afar (14%), and Gambela (13%), while the lowest percentages of wasted
children are found in Addis Ababa (2%) and Harari (4%) (Zeleke M. et al., 2020; Alemneh K. et
al., 2017).

In the last 15 years, the nutritional status of Ethiopian children has improved, according to the
2019 mini Ethiopian Demographic and Health Survey (mini EDHS). From 51% in 2005 to 37%
in 2019, the percentage of people that are stunted has decreased. Similarly, the percentage of
children who are underweight has decreased from 33% to 21%, and the prevalence of children
who are wasting has decreased from 12% to 7%. 37 percent of children under the age of five are
underweight for their age or stunted (below -2 SD), with 12% severely stunted (below -3 SD).
The highest proportion of stunted children (45%) was recorded between the ages of 24-35
months, and it was also slightly greater among males than females (40 % versus 33 %). Overall,
7% of Ethiopian children are wasted, with 1% severely wasted (below -3 SD). In Addis Ababa,
the prevalence of wasted children is 2 percent. The 2019 EMDHS results show that 21 % of all
children are underweight (below-2 SD), and 6 % are severely underweight (below -3 SD) in
Addis Ababa lideta sub city the prevalence of undernourished show that 31 %, from those the
prevalence of stunted 19.6 % and 15.9 % underweight (Dawit D. et al., 2015: EMDHS, 2019).
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2.2.  Empirical Related Review

2.2.1. Intestinal Parasitic Infection and It’s Association with Undernutrition
Intestinal parasite diseases have affected 24 percent (1.5 billion) of the world's population.

Hookworms, Ascaris lumbricoides, and Trichuris trichiura infections, as well as protozoan
parasite (Giardia lamblia) infections, are common in children aged 5 to 15 (Freeman MC. et al.,
2019). These three species of worms are thought to infect almost 400 million school-aged
youngsters. Around 12% of the worldwide burden of disease caused by IPIs is attributable to
major causes of morbidity and mortality among school-aged children in developing countries,
particularly in Sub-Saharan African nations (varying from 27.7% to 95%). Children aged 5 to 15
years old have the highest incidence of roundworm, hookworm, whipworm, and protozoan
infections (Giardia lamblia). All age groups have infections, according to an analysis of
infection prevalence by age group. Hookworm infection, on the other hand, is more common as
people get older. As a result of their playing behaviors and frequent contact with soil, school-
aged children are a high risk population segment for intestinal parasite infection. Where sanitary
facilities are inadequate and hygiene practices are poor, the burden of infection is higher in
developing countries. Intestinal parasite infection is common in Sub-Saharan African countries,
the Americas, and Asia. The most common protozoa parasite was Endolimax nana (77.35 %),
Blastocystis sp. (71.1 %), Giardia lamblia (39.1 %), Entamoeba coli (25.7 %), and the
Entamoeba histolytica (9.2 %). Consumption of untreated water increased the risk of harmful
intestinal parasites in this study (Hernandez, 2019: Tamirat H., 2017: Papier 2014: Lwanga, et
al., 2012).

In Africa, it is believed that 90 million school-aged children are infected with a soil-transmitted
intestinal parasite. When compared to other age groups, school-aged children are more inclined
to and vulnerable to intestinal parasites. In a study of Ugandan schoolchildren, the overall
frequency of intestinal parasites was 20.9 %, with protozoa, helminthes, Giardia lamblia, and
hookworm infections accounting for 13.9 %, 15.4 %, and 9%, respectively. In a similar study in
Uganda, the prevalence of hookworm infection was 10.9 %, Trichuris trichiura was 3.1 %,
Schistosoma mansoni was 1.9 %, and Ascaris lumbricoides was 0.2 % (Buzigi, 2015: Francis, et
al, 2012).

Hookworm, Trichuris trichiura, Schistosoma mansoni, and Ascaris lumbricoides were found to

be the most common helminthes infections among Ugandan primary school students, with
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prevalence rates of 10.9 %, 3.1 %, 1.9 %, and 0.2 %, respectively. The risk of helminthes
infection was double in rural schools (OR 1.95, 95 % CI 1.12-3.32, p = 0.012). The study found
that helminthes infections were responsible for 26.6 %, 46 %, and 10.3 % of cases of stunting,
underweight, and MAM, respectively (Harold, et al., 2010).

According to a study conducted in Nigeria, 106 (8.1 %) of the 1,296 school students evaluated
were infected with soil-transmitted illnesses, including 64 (4.9 %) with Ascaris lumbricoides, 33
(2.5 %) with hookworm, and 9 (0.7 %) with Trichuris trichiura. The elimination of intestinal
parasites can help children's nutritional status. The administration of anti-intestinal parasite
therapy on a regular basis in Uganda and Zanzibar has been linked to a 10% rise in weight gain
over expectations. In countries where the prevalence of intestinal parasites is more than 50%, the
WHO agreed to have a Deworming coverage of 75% to 100% among school-aged children (A.
Harold, et al., 2010: Knopp S., et al. 2013: (Francis, et al, 2012: WHO, 2013).

The frequency and location of intestinal parasites varies greatly across Ethiopia. From April to
May 2014, a school-based cross-sectional study on intestinal parasites was conducted in a
selected public elementary school in Jimma town, with a total of 420 students. The prevalence of
parasites was 68.6%, and intestinal parasites were identified in this study, with Trichuris trichiura
being the most common parasite identified, followed by Ascaris lumbricoides (Zeleke M., et al.,
2020).

According to a study conducted in the Southern Nations Nationalities and Peoples Regional State
in Hawassa town in four kebeles on 597 preschool children, 42.2 % had Ascaris lumbricoides,
4.4% Giardia lamblia, 2.8 % Hookworm, 1.8% Entamoeba histolytica, and 1.8 % Trichuris
trichiura. In a study conducted in Gurage, the prevalence of intestinal parasites was 42.1%, with
seven different parasite species identified. The most common parasite species were Giardia
lamblia, Ascaris lumbricoides, and Entamoeba histolytica, with hookworm, Tenia species,
Hymenolepis nana, and Trichurias trichuris rounding out the top five (Alemneh K., et al. 2017:
Haile A., et al. 2017). Furthermore, according to a study conducted in the northwest of Ethiopia,
the prevalence of underweight (15.1%), stunting (25.2%), and thinness/wasting (8.9%) of the
overall population was determined to be 22.7 percent positive for intestinal parasites. Ascaris
lumbricoides was the most common parasite (31/405, 7.6%). This study found no statistically

significant link between malnutrition and parasite diseases (Bemnet A., 2013: Legese C, 2020).
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Infection by many intestinal parasite species is a common occurrence in endemic areas. Study
among school children in East Arsi Adle town the prevalence of intestinal parasite shows that
27.1%, for at least one intestinal parasite, a total of six parasites were detected. The most
prevalent were Ascarislumbricoides (12.00%), Entamoebahistolytica/dispar  (10.3),
Trichuristrichiura (8.4%), Giardia lamblia (7.4%), Hymenolepsis nana (3.1%), and
Teaniasaginata (2.9%). In addition to these, single (15.45%) and multiple (20.18%) infections
were identified. (Tadesse M., et al. 2014). Similarly, Study done in Addis Ababa on street
dwellers prevalence of intestinal parasitic infections show that 71.8% , a total of seven species
of intestinal parasite and two species of protozoan parasites were identified the most prevalent
were Ascarislumbricoides (34.9%) followed by Trichuristrichiura (22.8%) and Teania species
(17.5%). According to a report by lideta sub city health office 2019 bulletin intestinal parasite is
one of the top ten leading causes of morbidity in the sub city. The intestinal parasite prevalence
show that 5.74 in 2017 but in 2018 the prevalence of intestinal parasite show that 5.26% reduced
by 0.48, (Lideta sub city health office. 2019: Banchiamlak M., et al., 2014: Mulumebet T, et al.,
2019).
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2.3. Operational Terms

Anthropometric measurement has been determined using the International Reference Population
defined by the U.S. National Center for Health Statistics (NCHS), as recommended by WHO and
the U.S. Centers for Disease Control and Prevention (CDC) (WHO, 2008).

Undernutrition: is defined as the outcome of insufficient food intake and repeated infectious
diseases. Children were defined as undernourished when they are stunted or underweight/

thinness.

Stunting: A child was defined as stunted if the height for age index was found to be below -2

SD of the median of the standard curve.

Underweight or thinness: is used to describe a child or adolescent whose weight is too low for
his/her height. It is defined using the sex-specific BMI-for-age index. Refers to a deficit and is
defined as underweight below the -2 SD of BAZ for age from the NCHS/WHO reference of the
median of the standard curve. BMI-for-age is the preferred indicator of body thinness to classify
malnutrition in children and adolescents (WHO, 2008).

Intestinal parasite (helminthes parasite and protozoan parasite) infection is positive: Direct

microscopic evidence of one or more parasites of ova or parasite.

Primary School children age: according to Ethiopian national education system Primary

School age children from age 5 to 17 it included both rural and urban area.
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2.4. Conceptual Framework of the Study

Environmental factor

» Source of drinking

water

» Unwashed and
uncooked food
eating practice

Socio

>

>

economic factor

Occupation status
family/guardian
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family/guardian
Average monthly
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Family size of the
household
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schoolchildren

Socio demographic
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> Grade

Intestinal
Parasite
(helminthes
and
protozoan)

Personal Factor
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fingernail

» Hand washing practice

» Anti helminthes and protozoan

medication history

» Lack of Information about
intestinal helminthes and
protozoan parasitic infection

Undernutrition (stunting and underweight/thinness)

Figure 1: Conceptual Frame Work: The Negative Cycle Between Under Nutrition and Intestinal
Parasite among Primary School Students (WHO, 2005: UNICEF, 1990), 2021.
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3. CHAPTER THREE: DESCRIPTION OF THE STUDY AREA AND
THE RESEARCH METHODS

3.1. Description of the Study Area

The study was conducted in Lideta sub city on Primary school, found in Lideta Sub-City, Addis
Ababa, Ethiopia. Addis Ababa is the capital city of Ethiopia, total population in 2013 censes 3.6
million based on this projection in 2020 the number of population becamel0, 444,000 million,
annual population growth rate 2.9 and build land area 647 Km?. Lideta sub city are also one of
eleven sub city that located in Addis AbabaCity Administration the capital of ethiopia.The total
area of the sub city was 918.4km?and the sub city is located in centeral western area of the city
near by the center with cordination 9°0°41.76>> N 38%44°3.84”’E and also it border with the
district of addis ketema to the noth weast, arada to the north, kirkos to the east, nifas sik lafto to
the south and kolfe keranio to the weast. According to the 2009 EC census projection, the Sub
City has a total population of 265,187 (127,290 male and 137, 897 female) in ten woredas. In
lideta sub city the main transporting system was using mini bus, taxi, city bus and train system
service giving for people and the road network link between different sub cities. In lideta sub city
totally 134 schools was studing in those school there are 22,025 students from those students
1335 of theme are females and 9385 of thems are males. In this sub city totally 33 primary
goveremental schools from those schools total number of students was 10636 from those number
of students of females was 5558 and 5234 was male.Lideta sub city reached over all primary
health care coverage 86 % with a total of 3 governmental hospitals, 4 private hospitals, greater
than 21 privet clinics and 6 health centers as of 2011EFY and Parasitic diseases in this sub city is
top ten reportable diseases (Lideta sub city health office, 2019).

Figure 2: Map of Ethiopia, Addis Ababa and Lideta Sub City in Woredas and location of school,
Addis Ababa Ethiopia (source: Addis Ababa administration), 2021.
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3.2. Research Methods

3.2.1. Study Design
A cross-sectional study was taken to establish the status of Undernutrition and intestinal parasite
and protozoan parasite among selected primary school children in Lideta sub city, Addis Ababa,

Ethiopia.

3.2.2. Source and Study Population
The source population was all the students in the selected primary school and the study
population was the students in Lideta sub city in the selected primary school that was present
during the study period.

3.3.  Study Period
The data were collected from March one to April 25, 2021.

3.4. Inclusion and Exclusion Criteria

3.4.1. Inclusion
Inclusion criteria of this study was Schools who set up in lideta sub city which are governmental
schools and Selected Primary schools plus the study was included student attend at the study
period. Parents or guardians were given written informed consent and children also were

understood to agree and offer informed consent.

3.4.2. Exclusion
Segregation criteria of this study was schools that were not found in lideta sub city, school which

are found in lideta sub city those are Non-Governmental schools and Unselected Primary schools
are not involved in study. Student who are new transferred in from other schools within two
weeks of the study period and student who in are Extension program additionally, student treated

with anti-helminthes drugs within three weeks of the study period are excluded in study.
3.5.  Sample Size Determination and Sampling Techniques

3.5.1. Sample Size Determination
To determine the number of Undernutrition and intestinal parasitic among primary school to be
included in the study, single population proportion formula was used in the following
assumptions to calculate the first objective based on previous study on Undernutrition and

intestinal parasitic associated risk factors among government elementary school children in
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Hawassa, Ethiopia 53.3% (Alemneh Kabeta, August 2017). 95% of confidence interval to be
1.96, degree of precision to be 5% and 10 % for non-response yielding the total sample size of
415.

Thus:

n=(Z1 -a/2) p (1-p)

d2
n=(1.96)% x 0.533 (1 — 0.533)
(0.05)°

n =378

Where: Z=1.96 with 95% of confidence internal

P= proportion of Undernutrition and intestinal parasitic infection selected primary school
children...... 53.3%.

D= degree of precision 0.05

n= the required sample size

The second objective, the sample size calculation is computed using the formula for estimating
the difference between two population proportions by using open Epi info with the following
assumption: 95% CI=1.96, power=80% and Ratio of expose to unexposed, the respective
Undernutrition and intestinal parasitic infection primary school children. Thus factors considered
are Meal Frequency (< 3 and < 3 times a day), Hand Washing Habit (sometimes and Always),
and Habit of open defecation (two times more likely to be infected) which are usually
characterized in literature having significant association with undernutrition and intestinal

parasitic infection (Table 1).
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Table 1: Sample Size Determine from three outcomes the prevalence schoolchildren meal

frequency, children hand washing habit sometimes and open defecation habit in school children.

Factor Considers Reference Outcome Outcome 10% Final
Prevalence Among | Prevalence  Among | Non- Sample
Exposed Unexposed Response | Size
Meal Frequency (No | Tamirat H. 27.7 % # of school | 13.4 % # of school | 28.2 282
of meal frequency | Infectious children meal | children meal
school children Diseases frequency < 3 | frequency
p394: 2018 times a day > 3 times a day
Hand Washing Habit | Tamirat H. 39% # of school | 8.1% # of school | 8.1 81
(No school children | Infectious children hand | children hand
Hand washing habit) | Diseases washing habit | washing habit
P.394: 2018 sometimes always
Habit of open | Zeleke M. 69.09 % # of open | 30.91 % # of open | 6.9 69
defecation P.10: 2020 defecation habit in | defecation in school

school children

children

Since the sample size 378 calculated for the first objectives could accommodate the second

objective 415 was selected due to representativeness.

Finally, the required sample size among Undernutrition and intestinal helminthes and protozoan

parasitic infection primary school children n=415 were included in this study.
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3.5.2. Sampling Techniques
All government selected primary schools in a lideta sub city was registered first and from the list
seven schools was selected as a study schools by lottery methods (20%). To select the sample
children, the students were first stratified according to their educational level (grade 1 to grade
8). Then a quota was allocated for each grade and each class room. Finally, the sample children
were selected using systematic random sampling techniques by using class rosters as the sample

frame (figure3).
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Schematic Presentation of the Sampling Techniques

Governmental primary schools in lideta sub city
(number school 33 and total student (10636)

Selected seven schools by lottery method (20%)
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Number of selected students studies in school
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A 4
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/

(n=415)

Total sample size among primary schools

Calculation of the selected students studies in school

Total number of selected 7 schools students=2,987

Total sample size among primary schools=415

Total number of student in each school=

= Sample size *Total number of student in each school

Total number of selected 7 schools students

Key

APS: - Alem-mayaPrimary School

EBPS: -EedgetbesiraPrimary School

EEPS:-EnatEthiopiaPrimary School

KPS: - Karamara Primary School

LMPS: -Lideta limat Primary School

OPS: - OmedlaPimarySchool

TKPS: -TesfaKokebPrimary School

Figure 3: Schematic Presentation of the Sampling Procedure at Selected Governmental Primary
Schools in Lideta Sub City Addis Ababa Ethiopia 2021.
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3.6. Tools of Data Collection

Consent was obtained from the study area relevant authorities. Information regarding the number
of students in each school, grade, grade-section, and available spaces for the survey were
obtained in a visit to the schools. The time schedule for data collection on each student was
arranged with the school principals three days before data collection.

A standardized structured questionnaire was develop for the purpose of data collection after
reviewing deferent relevant literatures then five health extension workers recruit for the purpose
of data collection and also one supervisors will recruit before data collection and then training
for data collectors and supervisors will be given for two days by preparing and using training
manual. The questionnaire will prepare in English language and translated into Ambharic
language (National language) and then back to English by the principal investigator and other
personnel fluent on both languages to prevent for possible misunderstanding and
misinterpretation. Pretesting on 5% of the total sample size was conducted in that sub city but in
unselected primary schools. The students were interviewed about their socio-demographic
characteristics, environmental and sanitation and anthropometric interview was conducted by the
nurse (health extension workers) using the standardized questionnaires in Amharic language.
Based on the pre test, some questions were modified based on the findings. After the preliminary
field survey, the final questionnaires, recording formats, and data collectors’ instruction materials
were prepared in Amharic. The necessary materials were procured. Data collection was started
after three days of the pre-test and conducted from March one to April 25, 2021. The school
nurse, teachers and administrators were requested for collaboration, and adequate rooms were
given by the schools for use of an anthropometric measurements and fresh stool collection. The
data collector attend at school earlier before school was started to get informed consent from
their parents or guardians after that the data collector ask the parents or guardians for socio-
demographic and environmental characteristics of the students then the selected students give a
code and register their class rooms and back to their classes, then the selected students were sent
by their attending teachers to the data collectors to measure their weight and height and finally,
lab technician collect fresh stool sample.
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3.6.1. Anthropometric Measurement
Anthropometric indices were taken by health extension workers (clinical nurses) by measuring

height and weight two times from every study participant (students) and take the average height
and weight. Weight was determined using a portable digital balance. The children were
measured wearing light uniforms, without shoes, belts, caps or any other material that could
meddle with their actual heights and weights. Weight was measured to the nearest 0.1kg. Height
was assessed with a wooden board fixed with a plastic tape and it will be recorded to the nearest
0.1cm. Height of the child or adult in standing position usually children are above 2 years. The
head should be in the Frankfurt position (a position where the line passing from the external ear
hole to the lower eye lid is parallel to the floor) during measurement and the shoulders, buttocks
and the heels should touch the vertical stand. Measurements are recorded to nearest millimeter
according to the WHO guidelines (WHO, 2008).

The first step was measure Height of child was both the assistant and measurer should be on their
knees then the right hand of the assistant should be on the shins of the child against the base of
the board and the left hand of the assistant should be on the knees of the child to keep of them
close to the board after that the heel, the calf, buttocks, shoulder and occipital prominence should
be flat against the board and the child should be looking straight ahead and the hand of the child
should be by their side then the measurer’s left hand should be on the Childs chin and the Childs
shoulders should be leveled subsequently the head piece should be placed firmly on the Childs
head and the measurement should be recorded on the questionnaires. The first step to was
measure weight of child was adjusted the pointer of the scale to zero level and take off the Childs
heavy close and shoes then Hang the child on the scale and read the scale at level to the nearest
0.1kg and remove the child slowly and safely (WHO, 2008).

3.6.2. Microscopic Examination of Intestinal Parasite
The second step of data collection was be stool sample collation, fresh stool samples (about 2mg)

were collected from study subjects in clearly labeled containers with wide mouth and screw cap.
Appropriate demonstrations on how to collect the stool samples was conducted to the students to
avoid possible contamination in the process of collection. The collected stool samples was stored
in an icebox and transported to the examination center properly mixed with 10 ml of 10%
formalin for preservation. According to centers for disease control and prevention 10% formalin
IS necessary to preserve stool specimen, it’s all purpose fixation, is easy to prepare, have long
shelf life and god preservation of morphology of helminthes egg, larvae, protozoan cysts and
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coccidia, also awarded 1SO (International organization for standardization) 20166-1:2018 by
clinical laboratories. The samples were processed and analyzed using normal saline technique,
normal saline is a liquid recommended for use in quality procured that requires the use of
isotonic diluents and recommended by clinical and laboratory standard institute (CLIS) for
preparation of parasite cell integrity and viability. To insure efficacy of the product, functional
testing should be performed by the user accordance with established laboratory quality control
procure with referenced ISO 3826-2:2008. Normal saline solution is composed of sodium
chloride and water. Used for different purposes, is used as medication for patients as fluid and
electrolyte replacement, red blood cell identification in laboratory. Concentration and Purity of
Normal saline solution monitored by abbemat refracto meters, is measure salinity sodium
chloride (Nacl) by refractive index in aqueous solution that’s proportional to concentration it
have internal peltier temperature control with an accuracy of 0.05°C. Olympus biological
microscopic model of cx23 used for identification of parasite by using at magnification of 100X
and 400X were used for identify the species and to estimation of number of eggs per gram of
stool to determine intensity of infection burden at an individual level by trained laboratory
technologist at W/ro Beletishachew health center and St. Peter hospital laboratories. The number
and type each egg of each species on a recording from alongside the sample number according to
the WHO guidelines (WHO, 1994: Anton Paar, 2021).

The microscope was calibrated before examination being, the first step of using normal saline
were label a glass slide with the sample and the place a plastic template on top of it then Place a
small amount of the fecal sample and press a piece of nylon screen on top, using a spatula, scrape
the sieved fecal material through the screen so that only the debris remains and scrape up some
of the sieved faces to fill the whole template and carefully lift off the template and place it a
bucket of water mixed with concentrated detergent so that it can be reused after that Place one
piece of the cellophane, Carefully remove the slide by gently sliding it side ways to avoid
separating the cellophane strip next place the slide under microscope and examine the whole area
in a systematic zigzag pattern then record the number and the type each egg of each species on a
recording from alongside the sample number (WHO, 1994).

3.7. Data Management and Data Analysis
First the data was coded before data collection and checked for completeness and consistency

then entered in the computer using EPI-INFO 7 software and then sex, age, height and weight
transferred to WHO anthro plus software to convert nutritional data into Z-scores of the indices;
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Stunting and Underweight/thinness were expressed by height for age Z-score (HAZ) and BMI
for age Z-score (BAZ), respectively by using reference population standard of WHO 2007 in
relation to the reference median of the national center for Health statistics (NCHS). Using <-2
standard deviations (<-2SD) of Z-score as a cut-off. In the weight for age statistical analysis,
students who were > 10 years of age inappropriate indicator of nutritional status for older
children experiencing the pubertal growth spurt. Then data was analyzed through SPSS 24
Descriptive summary using frequencies, graphs and cross tabs were used to present study results.
Analysis will be carried out at two. Firstly, bivariate analyses were performed to determine the
association of undernutrition and associated factors (intestinal parasite infections, age and sex).
Statistical association was checked by 95% confidence interval and crude odd ratio. Secondly,
the significant variables (p-value <0.05) observed in bivariate analysis were subsequently
included in multivariate analysis. Finally, 95% confidence interval and adjusted odd ratio were
checked and the significance variables were taken as associated factors of undernutrition value

less than 0.05, 95% CI and odd ratio were considered as statistically significant.

3.8. Validity and Reliability of Data and Techniques
The measurement of quality assurance was be taken by providing adequate training and

orientation for the data collector and supervisors. Weighing scales were checked and validated
with standard weights every day before actual weighing of the children commenced and the stool
cup also sterile, packed clearly labeled containers with wide mouth and screw cap. Appropriate
demonstrations on how to collect the stool samples were conducted to the students to avoid
possible contamination in the process of collection. From total positive samples for parasitic
infection, 10% of them will randomly selected, processed and examine by senior laboratory
technologist who did not have information about the previous result at St. Peter hospital
laboratories. The result of examination was used for quality control for parasitic examination in

the study.

3.9. Variables
3.9.1. Dependent Variable: Undernutrition (stunting, underweight/ thinness) and Intestinal

parasite.
3.9.2. Independent Variables: Age, Sex, grade, income, Family size, education status of
father and mother, occupational status of father and mother, average monthly

household income, household family size, feeding program, Source of drinking
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water, hand washing practices, status of fingernail, eating unwashed and uncooked

fruit and vegetables, Deworming history and information about Intestinal parasite.

3.10. Ethical Considerations
The protocol of this study were reviewed and approved by the Addis Ababa health bureau post

graduate research and institutional review board. The approval official latter of co-operation is
written to concerned bodies; Lideta Sub City health office and Lideta Sub City educational office
then lideta Sub City educational office was wrote latter for those selected schools. Oral informed
consent will be duly obtained from all the study subjects, their parents and the school authority
before embarking on the survey. Written permission was also obtained from the education
authorities in Lideta Sub-city education office and Lideta Sub-city health office. The objectives
and protocols of the research were thoroughly discussed with the community leaders and school
management for proper amplification. It were agreed on that, participation in the research is
intended and that subjects may pull out from the research at any time without prior notice. We
will not force anyone to answer the questionnaire and also make sure that all the personal

information of the respondents was confidential.
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4. CHAPTER FOUR: RESULT AND DISCUSSION

4.1. Result

4.1.1. Socio-Demographic Characteristics of the Study Participants
Out of the total 415 students invited in the study, 65(15.7%) students were excluded from the
analysis due to withdraw, incomplete information and inadequate stool sample size and giving a
response rate was 84.3%. A total of 350 primary school children age ranges from 6 to 18 years
were entitled for the data analysis and the mean (SD) age of students participated in the study
was 11.8 (+ 2.7) years. The numbers of male and female students participated in the study were
near equal 180(51.4%) and 170 (48.6%). From total study participant 238 (68%) of the student
use feeding program in the school but 112 (32 %) students does not use feeding program during
the study period (Table 2).

Table 2: Socio-demographic characteristics of the school children lideta sub city, Addis Ababa
Ethiopia, 2021.

Characteristics Categories Frequency, n %
Age 6-10 years 116 33.1
11-14 years 170 48.6
>15 years 64 18.3
Sex M 180 51.4
F 170 48.6
Grade 1-4 135 38.4
5-8 215 61.6
Education of mother Cannot Read And Write 25 7.1
Can Read and Write 112 32
Primary school 148 42.3
Secondary and above 65 18.6
Education of father Cannot Read And Write 23 6.6
Can Read and Write 67 19.1
Primary school 160 45.7
Secondary and above 99 28.3
Occupation of mother Government Employee 67 19.1
Privet Business 126 36
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House Wife 126 36

Other 31 8.9
Occupation of father Government Employee 93 26.6
Privet Business 238 68
Unemployed 16 4.6
Other 3 0.9
Income(ETB¥*) <3000 146 41.7
>3000 204 58.3
Family size <5 215 61.4
>5 135 38.6
Feeding program Yes 238 68
No 112 32

*ETB-Ethiopian Birr

4.1.2. Environmental and Sanitation Characteristics
From total study participants 59.7% of them are use drinking water from splash or filtered water

and 28.6% of school students does not trimmed their fingers at a time of data collection.
Regarding Deworming history of study participant totally all school children’s does not have
Deworming history in the past one moth and also 42.6% study participants does not have

information about intestinal parasite infection (Table3).

4.1.3. Anthropometric Characteristics
Anthropometric measurements of children according to height and weight measurements was

assessed, the mean height 1.42 and the mean weight 34.1distribution of schoolchildren in 350
students. Regarding stunting and underweight from total study participants 16% and 24.3% were
found (table 4). Anthropometric indicate that children stunting and underweight in lideta sub city
which is higher than the national and regional prevalence and the graph is deviated to negative z-

score or less than the reference population (Figure 4 and 5).
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Table 3: Environmental and sanitation characteristics of the school children lideta sub city, Addis

Ababa Ethiopia, 2021.

Characteristics Category Frequency, n %
Source of drinking water Pipe 125 35.7
Water Tanker 17 4.9
Splash(Filter) 208 59.4
Washing before meal Yes 321 91.7
No 29 8.3
Washing after latrine Yes 282 194
No 68 80.6
Fingernail trimmed Yes 250 71.4
No 100 28.6
Eating unwashed fruit and vegetables? Yes 56 16
No 294 84
Eating uncooked vegetables Yes 67 19.1
No 283 80.9
Deworming history Yes 0 0
No 350 100
Information about IPI Yes 201 57.4
No 149 42.6

*|PI-Intestinal Parasitic Infection

Table 4: Anthropometric characteristics of the school children lideta sub city, Addis Ababa

Ethiopia, 2021.

Characteristics Category Frequency,n %

Stunting HAZ<-2 SD 56 16
HAZ>-2 SD 294 84

Underweight BAZ<-2SD 85 24.3
BAZ>-2SD 265 75.7

30



45 % T T T T T T T T T

— WHO child growth standards (birth to 80 months), WHO reference 2007 (51 months to 19 ywears)
Al children [n=350) ]

35 % [ _

30 % [ 4

Children

20 % [ n

0% T T T T T
-5 - 3 2 -1 0 1 2 3 4 5

E-score

Figure 4: Height-for-age distribution as compared to standard population reference by sex
combined with z-score below the-2SD.
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Figure 5: BMI for-age distribution as compared to standard population reference by sex
combined with z-score below the-2SD.
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4.1.4. Laboratory Findings

From total study participants 69(19.7%) 95% (Cl: 15.7-24.3) of them have ova or parasite or
infected by intestinal parasite from total infected study participant, from those Ascaris
lumbricoides (7.4%), Giardia lamblia(6%), Entamoeba histolytica(4.9%), Trichuris
trichiura(0.9), Anchlostoma duodenale (hookworm) (0.3) and Enterobius vermicularis(0.3). A.
lumbricoides was with the high frequency 26 (7.4%) followed by G. lamblia accounting for 21
(6%), (Figure 6).

Table 5: Laboratory findings of the school children lideta sub city, Addis Ababa Ethiopia, 2021.

Characteristics Category Frequency,n %
Laboratory findings No ova parasite 281 80.3
Have ova or parasite 69 19.7

Intestinal parasites
30 26
25 21
20 17
15
10
> 3 1 1
0
A G. Lambililia  E. Histolytica T. Trichiura A. Dodunale E.Vermicularis
Lumbericoides (whipworm) (Hookworm)
(roundworm)

Figure 6: Frequency of intestinal parasites identified among school children in Lideta sub city,
Addis Ababa Ethiopia, 2021.
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4.1.5. Prevalence of Undernutrition and Its Associated Factors

Nutritional indicator analysis showed that out of the total 350 schoolchildren, the prevalence of
undernourished was 36.9%, (95% CI: 31.7-41.7) were 16% (95% CI: 12.3-19.7) children are
stunted (HAZ<-2SD). Regarding underweight 24.3% (95% CI. 19.7-28.9) schoolchildren were
underweight (BAZ<-2SD). Prevalence of undernutrition higher among age group 11-14,
158(45.1%)than age group 6-10 were 54(15.4) and age group above 15 were 63(18%) not
statically significance. similarly, prevalence of undernutrition was similar in sex 48% and 52%
among male and female students, while not statically significance. The prevalence of the
undernutrition is relatively higher among household income<3000 by 62(42.5%), as compared
income>30007(3.4%), although statistically significant. Multivariate logistic regression model
showed that students borne from family monthly income less than 3000 birr (AOR=1.9, 95% ClI:
1.11-3.51), school feeding program (AOR=4.33, 95% CI: 1.97-9.51) intestinal parasitic infection
(AOR=1.71, 95% CI: 2.4-3.15), were associated with undernutrition (Table 6).

Prevalence of Undernutrition

M Undernourished

¥ Normalﬁ(

Figure 7: Prevalence of Undernutrition on school children in lideta sub city, Addis Ababa
Ethiopia, 2021.
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Table 6: Bivariate and multivariate logistic regression analysis of variables associated with undernutrition among school children in

lideta sub city, Addis Ababa Ethiopia, 2021.

Variable Categories Nutritional status Crude OR* Adjusted OR*
. (Cl 95%) (Cl 95%)
undernutrition Normal

Age 6-10 years 54(15.4) 62(17.7) 0.01(0.002-0.10) 0.008(0.001-0.06)
11-14 years 158(45.1) 12(3.4) 0.20(0.02-0.81) 0.16(0.2-1.27) 1
>15 years 63(18) 1(0.3) 1 1

Grade 1-4 73 (20.9) 62(17.7) 0.07(0.03-0.14) 0.33(0.13-0.81)
5-8 202 (61.4) 13(3.7) 1 1

Occupation of Governmental employee 47(13.4) 20(5.7) 1 1

mother Private business 94(26.9) 32(9.1) 0.16(0.03-0.74) 0.24(0.03-1.61)
House wife 105(30) 21(6) 0.20(0.04-0.89) 0.26(0.04-1.63)
Other 29(8.3) 2(0.6) 0.34(0.07-0.81) 0.60(0.99-3.72)

Occupation of Governmental employee 79(22.6) 14(4) 1 1

father Private business 182(52) 56(16) 11(9.12-13.34) 17.7(0.5-2.60)
Unemployed 13(3.7) 3(0.9) 6.5(5.70-7.31) 6(0.19-9.60)
Other 1(0.3) 2(0.6) 8(5.74-7.32) 2.6(0.006-5.11)

Income <3000 127(36.3) 19(5.4) 1 1.9(1.11-3.51)*

(ETB*) >3000 148(42.3) 56(16) 2.5(1.42-4.48) 1

Feeding Yes 104(29.7) 8(2.3) 1 1

program No 171(48.9) 67(19.1) 5(2.35-11.03) 4.33(1.97-9.5)*

Laboratory No ova parasite 215(61.4) 66(19) 1 1

findings Have ova parasite 60(17.1) 9(2.6) 2.04(1.72-4.34) 1.71(2.43-3.15)*

*p-value<0.05 adjusted odd ratio for undernutrition status. *ETB-Ethiopian Birr * Adjusted Odd Ratio* Crude Odd Ratio
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4.1.6.

Prevalence of Stunting and Its Associated Factors

From total study participant the prevalence of stunting was 16% (95% CI: 12.3-19.7) from total

stunted school children 46.6% of themes are age group between 11-14 years and 10.6% males it

was highly prevalent than females. Univariate and multivariate analysis were performed on
selected correlates of HAZ <-2SD for age Z- score. Of the grade (1-4) of student (AOR=4.6, 95%
Cl: 2.10-10.5), Income of household (AOR=2.26, 95% CI: 1.12-4.5) and education of mother
(AOR=0.15 95% CI:. 0.04-0.51) were significantly associated with stunting (HAZ < -2SD).
Stunting does not associated with age of students, sex, , education of father, occupation of mother

and father, number of family size and feeding program of school were not associated by

Multivariate analysis.(Table 7).

Table 7: Bivariate and multivariate logistic regression analysis of variables associated with
stunting among school children in lideta sub city, Addis Ababa Ethiopia, 2021.

Stunting Nutritional status Adjusted OR (CI
Risk factors Categories stunted normal 95%)
Age 6-10 years 8(14.3) 108(36.7)  2.4(1.02-5.5) 0.87(0.24-3.21)
11-14 years 26(46.6)  144(49) 7(2.9-10.1) 1.01(0.25-4.60)
>15 years 22(39.3)  42(143) 1 1
Sex Male 37(10.6)  143(48.6)  2(1.1-3.7) 1
Female 19(5.4) 151(51.4) 1 1.71(0.91-3.36)
Grade 1-4 11(19.6)  124(42.2)  2.9(1.4-6) 1
5-8 45(80.4)  170(57.8) 1 4.6(2.10-10.5)*
Education of Cannot Read and 15(26.8) 10(3.4) 0.08(0.02-0.21) 1
mother Write
Can Read and 12(21.4) 100(34) 0.09(0.36-0.23) 0.05(0.01-0.16)*
Write
Primary school ~ 18(32.1)  130(44.2)  0.13(0.04-0.38) 0.08(0.03-0.26)*
Secondary  and 11(19.6) 54(18.4) 1 0.15(0.04-0.51)*
above
Cannot Read and 15(26.8) 8(2.7) 1 1
Education of Write
Father Can Read and 4(7.1) 63(2.15)  0.03(0.009-0.12)  0.14(0.22-1.91)
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Write

Primary school 21(37.5) 139(47.4)  0.08(0.03-0.21) 0.34(0.05-1.96)
Secondary and 16(28.6)  83(28.3)  0.10(0.03-0.28) 0.50(0.08-3.20)
above

Income(ETB*) <3000 33(58.9)  113(38.4) 2.2(1.2-4.1) 2.26(1.12-4.5)*
>3000 23(41.1)  181(616) 1 1

Family size <5 29(51.8) 186(63.3) 1 1
>5 27(48.2)  108(36.7)  0.62(0.35-0.91) 0.93(0.44-1.94)

Laboratory No ova parasite 37(66.1) 244(83) 1 1

findings Have ova 19(33.9) 50 (17) 2.5(1.33-4.7) 0.77(0.28-2.00)
parasite

*p-value<0.05 adjusted odd ratio for stunting status. *ETB-Ethiopian Birr * Adjusted Odd Ratio*

Crude Odd Ratio
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4.1.7.

Prevalence of Underweight and Its Associated Factors

From total study participant the prevalence of underweight was 24.3%, from total underweight

school children 61.2% of themes were females and student were born from family size >5 was

58.2%. Univariate and Multivariate analysis were performed on selected correlates of BAZ <-2SD

for age Z- score. Among the socio-demographic determinants, the presence of Intestine Parasite
Infection (AOR=4.7, 95% CI: 1.8-11.9), school feeding program (AOR=4.9, 95% CI: 2.1-11.3)
and family were >5 members (AOR=2.25, 95% CI: 1.12-4.5) were significantly associated with

underweight (BAZ <-2SD). underweight does not associated with age of students, grade of

student, education of mother and the father ,occupation of mother and father ,number of family

size and household income were not associated with underweight (Table 8).

Table 8: Bivariate and multivariate logistic regression analysis of variables associated with

underweight among school children in lideta sub city, Addis Ababa Ethiopia, 2021.

Nutritional status Crude OR (CI  Adjusted OR
Risk factors Categories underweight normal 95%) (Cl: 95%)
Sex M 33(38.8) 147(55.5) 1 1
F 52(61.2) 11(445)  1.9(1.19-3.23)  1.81(0.87-3.70)
Occupation of Governmental 11(12.9) 56(21.1) 1 1
mother employee
Private business 29(34.1) 97(36.6)  0.27(0.10-0.71)  0.04(0.03-1.11)
House wife 32(37.6) 94(35.5)  0.41(0.18-0.94)  0.36(0.10-1.20)
Other 13(15.3) 18(6.8) 0.47(0.20-0.90)  0.23(0.06-0.82)
Income(ETB) <3000 57(67.1) 89(33.6) 4.01(2.3-6.71)  1.13(0.57-3.1)
>3000 28(32.9) 176(66.4) 1 1
Family size <5 35(41.2) 180(52.8) 3.01(1.80-8.02)  2.25(1.12-4.5)*
>5 50(58.2) 85(47.2) 1 1
Feeding Yes 74(87.1) 38(143) 1 1
program No 11(12.9) 222(85.7) 4.01(1.91-8.20) 4.9(2.1-11.3)*
Laboratory No ova parasite 57(67.1) 224(845) 1 1
findings Have ova parasite 28(32.9) 41(15.5) 2.61(1.51-4.70)  4.7(1.8-11.9)*

*P-value <0.05 adjusted odd ratio for underweight status. *ETB-Ethiopian Birr * Adjusted Odd
Ratio* Crude Odd Ratio
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4.1.8. Prevalence of Intestinal Parasitic Infection and Its Associated Risk Factors
Microscopic stool sample examination using direct microscope with normal saline techniques

showed that infections with various intestinal helminthes and protozoan parasites were found in
lideta sub city elementary schoolchildren. A total of 415 students, from grade 1 to 8 included in the
study, of these sixty five (65) study subjects did not provide a complete data for analysis because
of incomplete data and inadequate stool sample. Out of total study subject examined six (6) species
of intestinal parasites were identified with an overall prevalence was 69(19.7%) 95% (ClI: 15.7-
24.3) intestinal parasitic infections in schools children’s. The rates of intestinal parasitic infections
higher in age group, age group above 15 years (34.4%) as compared to age (17.2%) 6-10 and age
11-14(15.9%) years. similarly; rates of intestinal parasitic infections were 25% and 14.1% among
male and female students, respectively. The prevalence of the intestinal parasitic infection is
relatively higher among household income<3000 by 62(89.9%), as compared income>3000,
7(10.1%), although statistically significant 5% CI.

According to multivariate logistic regression model, age group 6-11 (AOR=0.27; 95% CI. 0.09-
0.81), student parents with income less than 3000(AOR=10.5; 95% CI: 3.96-12.23), water drinking
from splash( filtered) (AOR=0.13 95% CI: 0.04-0.39), washing their hands regularly after vesting
latrine(AOR=5 95% CI: 2.37-13.06), untrimmed fingernails (AOR=4.37; 95% CI: 1.89-10.11),
eating regularly uncooked and unwashed fruit and vegetables (AOR=3.92; 95% CI:1.48-10.33)
and (AOR=3.7; 95% CI:1.47-9.44), were significantly associated from intestinal parasitic infection
(Table 9).

Prevalence of intestinal parasite

20%

B Noova parasitd\(

Have ova parasite

Figure 8: Prevalence of intestinal parasite in school children lideta sub city, Addis Ababa Ethiopia,
2021.
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Table 9: Bivariate and multivariate logistic regression analysis of variables associated with
parasitic infection among school children in lideta sub city, Addis Ababa Ethiopia 2021.

IPIs status Crude OR (ClI Adjusted OR (CI
Risk factors  Categories Have ova No ova or 95%) 95%)

or parasite  parasite

Age 6-10 years 20(17.2) 96(34.2)  0.39(0.19-0.80) 0.27(0.09-0.81)*
11-14 years 27(15.9) 143(50.9) 0.36(0.18-0.69) 0.45(0.15-1.36)
>15 years 22(34.4) 42(14.9) 1 1
Sex Male 45(25) 135(48) 2(1.17 -3.50) 2.2(0.92-5.50)
Female 24(14.1) 146(52) 1 1
Education of Cannot Read and 18(72) 7(2.5) 0.2(0.07-0.52) 0.86(0.15-4.70)
mother Write
Can Read and 38(33.9) 74(26.3) 0.02(0.01-0.07)  0.33(0.05-2.01)
Write
Primary school 9(6.1) 139(49.5)  0.02(0.01-0.09)  0.09(0.007-1.20)
Secondary and 4(6.2) 61(21.7) 1 1
above
Education of Cannot Read and 17(73.9) 6(2.1) 4.30(1.21-5.22) 1(0.07-13.70)
father Write
Can Read and 22(32.8) 45(16.1) 7.12(2.02-9.01)  3.7(0.47-9.20)
Write
Primary school 24(15) 136(48.6)  2.70(1.10-70.01) 0.99(0.07-13.6)
Secondary and 1 1
above 6(6.1) 93(33.2)
Occupation Governmental 2(3) 65(23.1) 1 1
of mother employee
Private business 19(15.1) 107(38.1) 5.11(1.01-8.41) 1.30(0.16-11.72)
Unemployed 35(27.8) 91(32.4)  7.10(2.01-11.1) 2.70(0.33-12.01)
Other 13(41.9) 18(6.4) 12.1(4.11-16.21)  4.21(0.38-4.70.21)
Income(ETB) <3000 62(42.5) 84(30) 2.01(1.90-4.7) 10.51(3.96-12.23)*
>3000 7(3.4) 197(70) 1 1
Family size <5 32(46.4) 183(65) 2.01(1.20-3.60) 1.01(0.34-2.80)
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>5 37(53.6) 98(35) 1 1
drinking Pipe 50(72.5) 75(26.7) 1 1
water Water Tanker 11(16) 6(2.1) 2.70(0.95-8.11) 1.4(0.26- 7.8)
Splash(Filter) 8(11.6) 200(71.2) 0.60(0.02-0.13) 0.13(0.04-0.39)*
Washing Yes 53(76.8) 268(95.4) 1 1
hands before No 16(23.2) 13(4.6) 6.20(2.82-13.6) 0.78(0.25-2.30)
the meal
Washing Yes 26(37.7) 256(91) 1 1
hands after No 43(62.3) 25(9) 1.60(1.10-3.20) 5(2.37-13.06)*
latrine
Fingernail Yes 17(24.6) 233(83) 1 1
trimmed No 52(75.4) 48(17.1) 14.8(7.91-27.80)  4.37(1.89-10.11)*
Eating Yes 27(40) 29(10.3)  5.02(3.11-10.01)  3.92(1.48-10.33)*
unwashed No 42(60) 252(89.7) 1 1
fruit and
vegetables?
Eating Yes 37(53.6)  30(10.7)  9.30(5.01-17.11)  3.7(1.47-9.44)*
uncooked No 32(46.4) 251(89.3) 1 1
vegetables
Information  Yes 15(21.7) 186(66.2) 1 1
IPI No 54(78.3) 95(33.8)  7.04(3.78-13.11)  0.60(0.22-1.6)

*<0.05 adjusted odd ratio for parasitic infection. *ETB-Ethiopian Birr. * Adjusted Odd Ratio.

* Crude Odd Ratio. *IPI-Intestinal Parasitic Infection
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4.2.  Discussion
This study assessed the relationship between undernutrition of school children with intestinal

parasitic infections in lideta sub city, Addis Ababa Ethiopia. Compared to what has been reported
earlier from different parts of Ethiopia and other countries, the prevalence undernutrition for the
present study populations were higher from some and lower from others.

In this study the prevalence of undernutrition was 36.9% (95% CI: 31.7 - 41.7). This result were
almost the same the study done Addis Ababa town (Dawit D. et al., 2015), Bahir dar town
(Tamirat H. 2017) and Durbet town (Tilahun A. et al., 2015) were 31%, 41.6% and 32.2%
respectively; this may be due to the same population characteristics and nutritional habit. But
higher than the study done in Adama town which was 21.2% (Pawlos, et al., 2011), this may be
due to the nutritional habit and socio economic status of the population. The prevalence of
undernutrition in this study were lower than the study done in hawassa town (Alemneh K. et al.,
2017), and Venezuela Yanomami (Lilly, et al., 2013) which were 53.3% and 84% this difference
may be due to the poverty, population characteristics nutritional habit, socio economic status and
sample size.

Stunting is a chronic form of undernutrition and direct child physical growth failure indicator that
happens because of long time nutrition and related deficits. the prevalence of Stunting was 16%
(95% ClI: 12.3-19.7), this result were almost the same the study done Addis Ababa (Dawit D. et al.,
2015), Adama town (Pawlos, et al., 2011), Bahir dar town (Tamirat H., 2017), Hadiya (Abebe H.
et al.,2017) Nepal (Joshi, et al. 2012), Nepal ( Shrestha, et al., 2020) and urban slum India
(Srivastava, et al., 2012) were 19.6% 12.6%, 18.3%,16.1%, 13%, 18.9% and 18.5% respectively;
this may be due to the nutritional habit, biological, maternal, socio-cultural, environmental, and
politico-economical. But higher than the study done in durbet town which was 11.2% (Tilahun A.
et al., 2015), this may be due to the nutritional habit and socio economic status of the population.
The prevalence of undernutrition in this study were lower than the study done in Northwest
Ethiopia, fogera district (Hunegnaw M. et al., 2013) 30.7%, hawassa town (Alemneh K., et al.,
2017) 41%, Jimma town (Zeleke M. et al., 2020) 21%, north west Ethiopia (Bemnet A. et al.,
2013) 25.2%, Uganda(Harold, et al., 2010) 22.5% and 70% and 55% in Mexico(Chanal and
Larrainzar towns ) (Gutierrez-Jimenez, et al.,2013) were this difference may be due to the
nutritional habit, environmental factor and socio economic and cultural status.

Underweight is due to current and acute inadequate nutrition, this study show that the prevalence
of Underweight was 24.3% (95% CI: 19.7-28.9). This result were almost the same study done by
EMDHS 2019, in Bahir dar town (Tamirat H. 2017), Durbete town (Tilahun A. et al. 2015) and
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hawassa town (Alemneh K. et al., 2017) were 21%, 25.9% 27.1% and 22% respectively; this may
be due to the same population characteristics and nutritional habit. But higher than the study done
in Addis Ababa which was 15.9% (Dawit D. et al. 2015), Adama town (Pawlos R. et al., 2011)
7.2%, Jimma town (Zeleke M. et al., 2020) 6.9%, north west Ethiopia (Bemnet A. et al.
2013)15.1%, Uganda (Harold, et al. 2010) 5.3% and 5.8% in chain (Ming, et al., 2019) this may
be due to the nutritional habit, socio-politico and economic status of the population. The
prevalence of undernutrition in this study were lower than the study done in Somali and Afar
(Alemneh K., et al., 2017) which were both 32% and 42.2% in Hadiya (Abebe H. et al., 2017) this
difference may be due to the nutritional habit, environmental factor and socio economic status.
The result of this study reveals that pre-school children were infected with various intestinal
parasites. The overall prevalence of intestinal parasitic infections amongst the schoolchildren was
19.7% (95% CI: 15.7-24.3), which is low compared to different studies conducted in Adama town
(Pawlos R. et al., 2011) 35.5%, Bahir dar town (Tamirat H. 2017)52.4%, hawassa (Alemneh K., et
al., 2017) 51.3%, Jimma (Zeleke M. et al., 2020) 68.6%, Gurage (Admasu H. et al., 2017) 42.1,
North East Ethiopia, Jawi town (Baye S. et al., 2019)57.8%, Ghana (Duedu, et al., 2015), 15.8%,
Uganda (Buzig, et al., 2015) 32.8% and chain (Ming, et al., 2019) 41.8%. Similarly, in northwest
of Ethiopia (Bemnet A. et al., 2013) 22.7%, Harbu Town (Daniel G. et al., 2020) 21.5%, and
Uganda (Francis, 2012)16%, the prevalence of intestinal parasitic was nearly equal with this study.
Totally from this study explore six different parasites from both helminthes and protozoan parasite
the most frequently found parasite in this study was A. lumbricoides 8(14.3%), followed by
G.lamblia 5(8.9%), it have similar frequencies with study in hawassa town(Alemneh K., et al.,
2017) and Chencha town (Ashenafi and Mohammed, 2014), in Southern Ethiopia.

The associated risk factors for undernutrition according to this study were monthly house hold
income, school feeding program and presence of intestinal parasitic infection significantly
associated. Household income <3000 by 62(42.5%), as compared income>30007(3.4%), although
statistically significant, majority of children does not use feeding program of school were highly
prevalent among student were use feeding program was 104 (29.7%) and 171(48.9%),
Schoolchildren were does not use school feeding program were found to be 4.33 times more likely
to be undernourished as compared to the respective student using school feeding program
(AOR=4.33, 95% CI: 1.97-9.51). Schoolchildren borne from family monthly income less than
3000 birr were found to be 1.9 times more likely to be undernourished as compared to the
respective income greater than 3000 birr category (AOR=1.9, 95% CI: 1.11-3.51). Study done in
Bahir dar town (Tamirat H. 2017) and Nigeria (Rufina, et al., 2018) monthly house hold income
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main risk factor for undernutrition. The other risk factor for undernutrition was intestinal parasitic
infection according to this study it also agree with Bahir dar town (Tamirat H. 2017), hawassa
town (Alemneh K. et al., 2017), Cameron (Garba and Carl, 2013), chain (Guan and Han, 2019),
Malaysia (Rajoo, et al., 2017), Ghana (Duedu, et al., 2015) and Mexico (Gutierrez-Jimenez, et al.,
2013) have strong association with undernutrition and intestinal parasitic infection. School feeding
program was the most important hold up for school children for their nutritional statuses especially
for immediate cause of undernutrition, according to this study School feeding program and
undernutrition have association it is due to social, economic and school feeding program.

This study show that stunting strongly associated with grade of students, educational status of
mother and monthly house hold income but stunting does not associated with intestinal parasite.
Grade category with 5-8 were found to be 4.6 times more likely to be undernourished as compared
to the respective student grade 1-4 (AOR=4.6, 95% CI: 2.1-10.5). Schoolchildren were born from
family Income<3000 were found to be 2.26 times more likely to be undernourished as compared to
the respective family Income<3000 (AOR=2.26, 95% CI: 1.12-4.5). Children being borne from a
mother with primary and above school education were found to be protective from stunting their
children and it showed reduction by 85% from stunting (probability to be stunted is 0.15) (AOR:
0.15, 95% CI: 0.04-0.51) this finding does not agree with other similar scholars it may due to soc-
economic, cultural and educational stats . House hold income was strongly associated which likely
affect directly nutritional status of the children, Which is in concurrence with other studies
reported from Adama town (Pawlos R. et al., 2011), Jimma town (Zeleke M. et al., 2020), hawassa
town (Alemneh K. et al., 2017), Malasiya (Rajoo, et al., 2017). Grade of student also one of risk
factor for stunting according to this study which is agreement with other studies reported from
elsewhere in chain (Guan and Han, 2019).

In this study family size, school feeding program and intestinal parasitic infection are strongly
associated with underweight but age of student, sex, grade, income of house hold, education and
occupation parents or guardians does not associated with under underweight. School children who
use school feeding program was strongly associated with underweight by (AOR=4.7, 95% CI: 1.8-
11.9). House hold family size which is concurrence with other studies reported from Addis Ababa
(Dawit D. et al. 2015), Durbete town (Tilahun A. et al., 2015) and chain (Guan and Han, 2019)
house hold family size was strongly associated which likely affect directly nutritional status of the
children. Intestinal parasitic infection was strongly associated in this study concurrence with other
studies reported from Bahir dar town (Tamirat H. 2017) and Hawassa town (Alemneh K. et al.,
2017). Additionally study done in Jimma town (Zeleke M. et al., 2020), Gurage (Admasu H. et
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al., 2017), northwest of Ethiopia (Bemnet A. 2013) and Uganda (Harold, et al., 2010) have
significance association with underweight. A study done in Addis Ababa (Solomon and Addisu,
2021), Meket woreda (Yeshalem and Azezu, 2020), Boricha district (Mastewal Z. et al., 2018)
state that school feeding program are strongly associated with underweight and agreement with
this study, this cloud be by socio-economic factory, environmental factory, feeding practice or
school feeding program.

The risk factors for parasitic infections among school children different place to place but the most
common was habits, poor water supply and lack of environmental sanitation, socio economic
status, especially where children eat, drink, exercise development activities and play. In addition,
low body immune system response malnourished children might be responsible for high infection
rate as it is discussed in here study (Alemneh K. et al., 2017). In this study intestinal parasitic
infection are strongly associated with age of participant, environmental and sanitation (washing
hands regularly after visiting latrine, untrimmed, eating unwashed fruit and vegetables, eating
uncooked vegetables) and house hold income. Similarly study done in Bahir dar town (Tamirat H.
2017) risk of parasitic infection was significantly increased with unclean finger and irregular hand
washing habit also in agreement with study in Jawi town northwest, Ethiopia (Baye S., et al..,
2017) and North Western Tigray (Tsega T. et al., 2017). Additionally 28 (32.9%) children were
underweight were infected with intestinal parasites were significantly associated p-value <0.05 CI:
4.7(1.8-11.9) this study concurrence with Bahir dar town (Tamirat H. 2017), Ghana (Duedu, et al.
2015), Cameroon (Garba and Carl, 2010) and Malaysia (Rajoo, et al,. 2017) underweight
increased with intestinal parasites, also in Hawassa town (Alemneh K. et al., 2017) and Nigeria
(Opara, et al,. 2012 ) strongly associated by p-<0.001. Age of student also one factor for parasitic
infections it is strongly associated in this study but does not agree with other scholars it cloud be

by status of Deworming level of student, care of family, personal and environmental factors.
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5. CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusions
The prevalence of undernutrition was higher in the study area when compare with similar study in

lideta sub city. Undernutrition was a common health problem of the school-age children and it
showed strong positive correlation with prevalence of IPIs and also strongly associated with house
hold income, school feeding program. Prevalence of underweight strongly associated with
household family size, school feeding program and IPIs, but Prevalence of stunting does not
associated with intestinal parasitic infections, stunting may be due to a prolonged shortage of a
balanced diet and IPIs was not risk factors for stunting, but grade of student, educational status of
mother and monthly house hold income are major risk factors for stunting according to this study,
similarly the prevalence of intestinal parasitic infections correlated strongly with both socio
demographic, environmental and sanitation risk factors. All school students have no history of
Deworming in the past 3 weeks on those school children the prevalence of underweight was higher
this may be due high prevalence of intestinal parasitic infections, the consequences Un-
Deworming student may be undernourished due to food insecurity by affecting one pillars of food
security. The nutritional status of schoolchildren in the present study showed that undernutrition
was highly prevalent compared to the NCHS international reference standard, which correlated
well with both socio-demographic and environmental and sanitation risk factors of undernutrition
and the presence of IPIs. The nutritional status of schoolchildren as determined by mean Z-score

for, height-for-age and BMI-for-age of was lower than in WHO standards.
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5.2.

Recommendations

. According to this study school feeding program was preventive from undernutrition and it

should be continued and by include those children on school feeding program it secure
their food security.

To ministry of health or children health and nutrition directorate School-based Deworming
should been advocate it is highly cost-effective public health measure, it should be support
food security program by Deworming and treat protozoan parasites by campaign, schedule
or twice a year without interruption using health extension workers with follow-up
evaluation of infection prevalence.

Strengthen health education program for schoolchildren and parents and/or guardians on
how IPIs are transmitted and prevented improvement of personal hygiene, environmental
sanitation as well as hand washing habit after using toilet, terming their finger usually, and
regularly by washing fruit and vegetables before eating.

To minister of education and lideta sub city education office to be focused on prevention
and control measures can focus on regular school health education programmes on the
prevention of intestinal parasitic infections, by treating school water pipe or by using water

filtration mechanism.
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APPENDICES

Appendix I: Information Sheet and Informed Consent Form
Participant Information Sheet and Informed Consent Form

Hello, my name is | am working as a data collector for the study being

conducted in this school by Addis Ababa University college of Development Studies Center for
Food Security. | kindly request you to lend me your attention to explain you about the study and

being selected as the study participant.

All the information, which you are being, asked to provide in this questionnaire will be kept
strictly confidential and will be used only for study purposes. The interview is voluntary and you
have the right to participate or not to participate or to refuse any time during the interview. Your
refusal will not have any effect on study. However, your participation is important to full fill the
study purpose.

| hope that you will be frank and honest in providing answers to the following questions:
Do you agree to answer the following questions to the best of your ability?

Yes No

If your answer is yes, please continue responding to the interviewer,

Thank you in helping for this important study.

Date: / / Signature:

Addis Ababa University college of Development Studies Center for Food Security.

Tel: +251-111-54-41-94
Email: cdc@aau.edu.et
Web: WWW.aau.edu.et/cds
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Appendix Il Questionnaire

Questionnaire for Undernutrition and intestinal Parasite among primary School Children in Lideta
sub city, Addis Ababa, Ethiopia.

Name of the interviewer Date:

Name of the School Study code

The purpose of this research is to assess the prevalence of Undernutrition and Infection Parasite in
the primary School; | would like to ask questions in this respect.

I.  Socio-demographic characteristics of the study participants

No | Question Coding Categories
101 | Age ( )
102 | Sex 1.Male 2.Femal
103 | Grade ( )
104 | Educational status of the mother 1. Cannot Read And Write
2. Read and Write
3. Primary
4.Secondary and above
105 | Educational status of the father 1. Cannot Read And Write
2. Read and Write
3. Primary
4.Secondary and Above
106 | Occupation status of the mother 1. Government Employee

. Privet Business
. House Wife

. Other Specify( )

107 | Occupation status of the father . Government Employee

. House Wife

. Other Specify( )
108 | Household income )
109 | Family size of the household )

2
3
5
1
2. Privet Business
3
5
(
(
1

110 | Do You Use Feeding Program in School . Yes 2. No
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Environmental and sanitation related characteristics of the study participants

No | Question Coding Categories
201 | Source of drinking water 1. Pipe

2. Water Tank

3. Splash(Filter)
202 | Do you wash your hands regularly before the meal? 1.Yes 2.No
203 | Do you wash your hand regularly after visiting latrine? 1. Yes 2.No
204 | Fingernail trimmed at the time of data collection. 1. Yes 2. No
205 | Do you eat regularly unwashed fruit and vegetables? 1. Yes 2.No
206 | Do you eat regularly uncooked vegetables? 1. Yes 2.No
207 | Deworming history in the last one month? 1. Yes 2. No
208 | Do you have information about intestinal parasitic infection? | 1. Yes 2. No

Il.  Anthropometry characteristics of the study participant

301 | Height ( )
302 | Weight ( )
I1l. LABORATORY FINDINGS
401 | 1. Result of microscopic examination 1. No Ova or Parasite

2. T. Trichiura (whipworm)

3. A. Lumbericoides (roundworm)
4. A. Dodunale (Hookworm)

5. G. Lambilia (Blood flukes)

6. E. Histolytica

7. Other(Specify)
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Appendix lll:
N A%ICHE 1419° PTHDE PavlB ooONONE aome P

haom@¢ N4+ CTmee@m7 NI rl 71L.718, Po::

NAZ°F &7 ALPLNN! (19 ANAAU- A's ovlB ONAN A7
LY vt 0F 0T 0A%0 A0 RLACAT (UIC AT 9°N PhS hAK,
TG P9LhS®7 a7 LV7TT TG MM ATLT 18 virlh ¢9°7 fhd (e
m15  FNFA PR PA 071N hHW9® ¢ FLLR MG TICTT POLLAL  avlE
AN AT PTGET @m b A78aotfi Naome9® Moo 30t AS NNALCAH Ahadt
Nh-A P7.0m 7°ANPT: T PTLANANTT 9071 AS PVIST avTrlr ACTAAA
PoLLNTA BeT AoeMC 1

U-A-9° HY aom@P @-NT P9 aodT@ oolBPTF (19110 “LATC LeHA Pam-T9°
aolB TP AL PULO-A® ALY mST NF GPTA: PAoom@e GPLTIT AL
Ptao(lt AWPT ACAL OTSE @OT Poodtq PAATE ool FP ¢Fmd 10
NTGE  ONT AAAVTLI® N9IAL ALO AS HAP 0FPVT bk @0T 09175
NN AL 9°9° ALY HOS ARSLDYIC TTT NTSE AL PULAM-TT
avlB PTGk AA9T A%1ah T AG W AL PULLLN@F  PMS TIC Aav&d T hS
AD-T A9 W meohd hAm-::

AP T? (LY TST AeoA+e G257 P T 08h hgLA9°?
1.A2 2.h%

AL AP NP1 TEeeDT avavANPL T P Th

NamPAL LY MP2I, TS T AALST hAN AGaoNTI50 7!

+7: / /9.9° &GN

TGET P9LAL-@ QAT WL e
eae.Nn NAn: +251919155566 a2 :eyuelb1 @gmail.com
a%8.0 AN RLACAT UIC AT DAES P9°00 PTG 210hA

NAn +: +251-111-54-41-94 A1\ cdc@aau.edu.et
PN: WWW.aau.edu.et/cds/
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Appendix IV
NAZILE O FHDE etaoMm 9°MN ATLFS A8 TEF AT NALT Wit (A% LK
Tt TUEPT AL PULLAL avmE&P h8.N ANNEATERE.
avl % ANAN, N9°:+3: / / 9.9°
e/l 093 / / 9.9°
AGA 1: TVNE-BS C271-9°Ms aomPEF
AP FHT oL TEEDLT DANPT P10 A7S.00A0AT N7TANC ATME PAT

T TeEPF PTLEM he
101 | AL9%?
(=mmmmmmmmmee )
102 | 237 1.07% 2.0
103 | 7% a¥A 11/10? [C— )
104 | PASTY PHI°UCT L4872 1. 8N

2.7 0NG aoAGCI° 1T
3.0 Lavl PR LBCTTNLT
3.V T RLEBC TV
105 | ANV P19°VC L4867 1.20NT71LT

2.7 0NG a0 AGPI° A
3.PavCav PR LB TTLT
.U T RLEBC TV

106 | PASTU POC-U-12 1.0 NTT4ME 2094 NL
300 FAcoNT  4A.AADA ()

107 | PAOTY P0E-U-1? 12030 Me 2. 27NN
3.04-0ND- P T N — )

108 | 0N e 0.7 ( )

109 | POLHAN ANHH? e )
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eHI°vC T 0 9010 Mo/ 10? 1.6 2.n8
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