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Abstract

Background: Anemia during childhood impairs physical growth, cognitive development and
school performance. Identifying the causes of anemia in specific contexts can help to prevent

negative consequences of anemia among school age children.

Objective: The objective of this study was to assess the magnitude of anemia and to identify its

contributing factor among school children in south Ethiopia.

Methods: Community based cross sectional study was conducted on 516 school age children on
their caretakers from March 2016 to April 2016 in Mihur aklil district, Gurage Zone, south
Ethiopia. Systematic simple random sampling technique was implemented to select students
from 13 primary schools, stool and blood sample were collected in health posts. Information on
the families’ socioeconomic conditions and the children’s health Variables were obtained
through interviews with parents or guardians. HemoCue 301 was used to determine hemoglobin
level. Direct stool examination using saline smear was used to investigate intestinal protozoa and
helminthes. Rapid diagnostic kit was also used for detection of malaria infection. Bivariate and
multivariate regression analysis was used to identify contributing factor for the development of
anemia. P value below 0.05 was considered for statistically significance.

Result: The overall prevalence of anemia was 21.71% (95% CI: 17.95, 25.07) children residing
in mild food insecure households (AOR=5.15, 95% CI: (2.45-10.82), moderate food insecure
(AOR=4.47, 95%CI: (1.38-14.48) and severe food insecure (AOR=11.71, 95% CI: (3.49-39.25),
and who had Ascaris lumbricods and hook worm parasites (AOR=2.64,95% CI:(1.18-5.92),
(AOR=4.75,95% CI:(1.87-12.05) respectively and infected with malaria (AOR=68.13, 95% CI:
(7.02- 660). showed strong odds of being anemic than their counter parts.

Conclusion: In conclusion anemia among school age children in this study is of moderate public
health significance. The magnitude of anemia was strongly associated with malaria, food
insecurity and intestinal parasite. It is recommended to include school age children in de-
worming program and strengthen the nutrition specific and sensitive interventions to avert the

magnitude of anemia for studied children in the community.
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1 Introduction

1.1 Backgrounds

Malnutrition among children in developing countries was far most recognized and is till
continued to impair health, quality of life, and survival. It is estimated to account around 35% of
Under 5 children’s mortality that occurs annually particularly in sub-Saharan Africa. It is a
among school age children and commonly reflected in a high prevalence of wasting, stunting,
and micronutrient deficiency (1). Micronutrient deficiencies affect nearly two billion people
worldwide (2). Among the commonly indicated micronutrient deficiencies such as Iron, lodine
and Vitamin A are most important, including multiple micronutrients deficiencies as a common
occurrence (1). Micronutrients, which are needed by the body in a very small amount, has
important role in production of enzymes hormones and other substance, they also help in

regul ating growth activity and cognitive development and growth (3).

Regarding iron deficiencies, about 25% of the world and around close to a half of school age
children in low income countries are estimated to suffer from iron deficiency anemia (4). Anemia
is defined as decrease in the concentration of circulating red blood cells or in the hemoglobin
concentration and a concomitant impaired capacity to transport oxygen. Anemiais the

most common indicator used to screen for iron deficiency (5).

Anemia related with iron deficiency is associated with impaired cognitive and intellectua
performance, poor motor development and coordination, poor language development, low scholastic
achievement of infants, preschool and school age children (6-11). The more severe stages of iron
deficiency are associated with anemia (5). And iron deficiency anemia would be considered a
public health problem only when the preval ence exceeds 5.0% of the population. And severity of
public health problem of anemia expressed as mild, moderate and severe if prevalence of anemia
reaches 5-19.9%, 20-39.9% and =40% respectively (5).

Anemiaisthe result of awide variety of causes that often coexist together. Among School age it
could be due to inadequate consumption of Nutrient-rich foods, dietary taboos, lack of access to
health care and inefficient utilization of available micronutrients by cause of infections and
parasitic infestations among other reasons (12, 13). However, Iron deficiency due to inadequate

intake is the most significant contributor to anemia (14, 15).



In Ethiopia, deficiencies in key vitamins and minerals are placed among the maor public health
problems (16, 19). According to the national survey conducted on the nutritiona status of school
age children in 2008, anemia reported among less than 10% of the studied children, which
indicated that it was mild public health significance problem (17). However, according the
federal ministry of health, micronutrient Assessment of Feasibility and Potentia Benefits of
Food Fortification in Ethiopia, 2011 anemia s estimated to be 24% among children less than 15
years (18). Additionally individua studies conducted in different part of the country, showed
even much higher prevalence (16, 20, 21.22).

Since 2013, the government is tiring to address the nutritional issue of school age children mainly
indirectly through integrating nutrition sensitive intervention in school, such as school biannual de-
warming and wash programs (19). However strategy implemented to prevent or treat anemia
should be tailored to local conditions, taking into account the specific etiology and prevalence of
anemia in a given setting shoud be explicitly dealt with. Despite it is indicated on the NNP |l to
conduct a comprehensive and routine nutritional assessment at schools, there is limited national
representative finding on the magnitude and factors played for the development of school age
anemia, particularly there no information about anemia among school age children in the study

area, therefore this study has attempted to fill the prevailing information gap



1.2 Statement of the problem

Micronutrients deficiencies contribute significantly to morbidity and mortality particularly
among younger children. Globally the health, mental & physical functions and survival of
more than two billion people are affected by micronutrient deficiency. About 25% of in the
world and around close to a half of the school-age children in low income countries are
estimated to suffer from iron deficiency anemia (1). It has been demondtrated in many studies
that anemia is associated with impaired cognitive and intellectual performance, poor motor
development and coordination, poor language development, low scholastic achievement of

infants, preschool and school age children (4-8).

In Ethiopia more than (24%) 8 million children under 15 years of age suffer from IDA,
According to federal ministry of health Micronutrient Damage Assessment Report 2011, the
same repodepressed national economic activity of nearly half a billion dollars annually can be
attributed to rates of vitamin A deficiency, iron deficiency anaemia and folic acid related NTDs.
Almost half these losses are from nearly 50 thousand annual child deasths mainly from vitamin A
deficiency. About a quarter of these losses are the NPV of earnings deficits due to anaemia related
cognitive deficitsin children(18).

Correcting anemia requires an integrated approach based on identifying the magnitude and
addressing the contributing factors. Unlike most regions the country, children in the Gurage
Zone districts served coffee together with other meal. This may affect the process of iron
absorption from the meal taken thus, exposed them for anemia. Additionally most of children
not use feet wearing. Furth they tend to keep their shoes in home after they returned from
school (personal experience). This might expose them for intestinal helminthes infestation.
Therefore, the objective of this study was to investigate the magnitude and contributing
factors of anemia among school children in South Ethiopia in expectation of higher

prevalence.

1.3 Rationale of the study
It is evident from different studies that school age children around the globe and devoting

countries including in Ethiopia suffer from micronutrient deficiencies and Impacting their
3



health, cognition, and subsequently their educational achievement. Y et, school-aged children
are not commonly included in health and nutrition surveys, further the current NNP 11 not
properly addressed in the National Nutrition Program except the nutrition sensitive school
wash and de-worming programs which indirect addressing the micronutrient issue of school
age children. Another is School feeding program, which only targets food insecure Districts.
However, MND could be beyond food security that is nutrition security.

Further an up-to-date overview of their nutritional status across the country isin adequate.
As a number of factors are involved in the development of school age anemia, explicit
exploration isimportant for considering on dealing with the issue.

Therefore, conducting this study will reveal the extent of anemia and identify what factors
contributed for anemia among school age children in the selected district. And will intern
inform NNP-I1 to address the identified issue by incorporating in SHN program and Nutrition
Interventions, be it direct or nutrition sensitive programs targeting school age children in

Gurage and similar setting.



2 Literaturereview
Overview of nutritional status of school age children

It is clear that the health of children, physical growth and development, academic performance
and progress in life are determined by their nutritional status (22). However under nutrition
during childhood was far most recognized and still continued as one of the reasons behind
the high child mortality rate occurring in developing countries. Malnutrition among
school age children is maor public health concern and is commonly reflected in a high
prevalence of wasting, stunting, and micronutrient deficiency (23).

Magnitude of anemia

Anemia is one of the most common and widespread disorders in the world causing a public
problem. Anemia affected 25 % of world population. Primarily pregnant women and young
children are at greatest risk (25). Geographically, people living in Asia and Africa are at
greatest risk, aimost two-thirds of preschool-aged children living in Africa are anemic (25).
And it isaso apublic health problem in devel oping countries among school-age children. It
Affects close to half (43.6%) of school age children living in low wealth index countries
(25). the highest regiona prevaence of iron deficiency is found in Africa. And the highest
country prevalence of iron deficiency and iron deficiency anemia is from Cote d’lvoire,
where 59% of rural school age children reported iron deficient and 36% had iron deficiency
anemia (26, 27). In a survey of nearly 14,000 rural school children in Africa and Asia,
the prevalence of IDA was more than 40% in five African countries (Mali, Tanzania,
Mozambique, Ghana, and Malawi). The highest prevalence was seen amongst
children aged 7-11 years (28).

In Ethiopia, deficiencies in key vitamins and mineras are emphasized and mentioned as
placed the major public health problems according study Stud conducted in Amhara
regional state revealed More than two thirds of the school-aged children (79.5%) had at least
one MD and 40.5% (multiple micronutrient deficiency) 40.5% had two or more coexisting
micronutrient deficiencies (13, 15). According to the national survey of nutritional status of
school age children conducted in 2008 reported anemia among less than 10% of studied
children (14). However, individual studies conducted in different part of the country
showed much higher prevalence than the national survey. A Cross-Sectional Study
conducted among school age children in LiboKemkem and Fogera Districts, Amhara
Regional State reported 30.9% studied children were anemic (13).



Another Study conducted in south west Ethiopia among school age children identified the
magnitude of total anemia was severe public health significant which is 43.7% and IDA
was found to be 37.4%(17). Another study conducted in eastern Ethiopia also reported
anemia being a moderate public health significant problem which is 27.1 % (18). there study
finding done in Addis Ababa among school age children which reported much lower
prevalence (5.83%) even from the national survey finding which was done in 2008 (14).
These reviewed studies showed that the prevalence of anemia among school children
ranges from 5.8%-43.7%, which indicated that anemia, is a mild to severe public health
public health problem not a mild problem as claimed by the nationa representative survey
finding.

Factor associated with anemia

Anemiais the result of a wide variety of causes that often coexist together. Iron deficiency is
the most significant contributor to anemia that can be due to insufficient intake of iron rich
foods (29). Among the main causes of anemia includes, infectious diseases such as malaria,
worm infestation and schistosomiasis are the commonest other includes essential

micronutrient deficiencies such as vitamin A, folic acid and vitamin B12 (2).

Dietary intake of bio available and iron rich foods, intake of inhibitors and enhancers of
iron absor ption

Study conducted factors associated with anemia among Serbian school-age children 7-14
years old defective poultry intake (1.65 [1.01-2.62], p=0.047), lack of fish consumption (1.84
[1.07-3.18], were the dietary factors associated with associated with higher frequency
anemia.(12). According a cross sectional study done in south west Ethiopia among school age
children not consuming of protein source food [AOR52.30, 95%CI (1.04 - 5.14)], not-
consuming

Dairy products, not-consuming discretionary calories were predictors of IDA (17). A study
conducted in Kazakhstan, which collected the dietary intake of food rich in Haem iron with
enhancer and inhibitors (meat, fish and poultry, and vitamin C) and inhibitors (tea and
phytates) consumed in the same meal, identified that higher iron intake of enhancer was
significantly associated with a decreased prevalence of anemia (odds ratio, 0.39; 95%
confidence interval, 0.16-0.93; P=0.034) (31). Study conducted in Kersa, Eastern Ethiopia,
reported that Children who had irregular legume consumption (APR, 1.069; 95% ClI, 1.022 -

6



1.118) were at higher risk for anemia (18). Another study conducted in Ethiopia showed
intake of plant food [OR=3.847, 95% CI (2.068, 7.157)] and intake of animal food
[OR=2.37, 95% CI (1.040, 5.402)] were significantly and independently associated with
anemia (17).

Study conducted in Western Uganda excess intake of fiber, inadequate intake of iron, protein,
Folate, riboflavin, energy and vitamin A were predictors of anemia (p . 0.001)( 32).

Socio-economic status

Severa studies which conducted magnitude of anemia and its associated factors revealed that
school age children living in family with low income or lower family wealth index associated
with anemia. A Study conducted in children in Filtu Town, Somali region, South west
Ethiopia found strong association being from a family with low income (AOR = 9.44, 95%
Cl: 2.88, 30.99)(30), study conducted in Jima also showed association of low family income
with anemia[AOR 6.14 95%CI(2.90,12.9)](17). Study conducted in Korea which is focus on
the relationship between socio-economic status and anemia reported that, decreasing trend in
anemia prevalence as household income increased. Correlation analysis demonstrated in the
same study stated that there is a relationship between household income and serum
hemoglobin and ferritin levels (P=0.003 and P=0.026, respectively (33). low family income
was predictors of anemia (17).

Socio-demogr aphic characteristics of school age children and their caretakers
Child age and sex

Study conducted in Egypt among children in non formal education center, anemia was
significantly higher among 64% of children in the age group 6-9 year and females were more
anemic (34). However, several studies identified among school age children anemia is
observed more in boys than girls. Study conducted in eight African and Asian countries
showed that more boys than girls were anemic and age in five African countries for children
aged 7+11 years (28). Mae gender more exposed to anemia (3.22 [1.92-5.42], p=0.000)(12),
However study conducted in Jima reported the prevalence of anemia among the age group of
6-11 years was higher (17).



M aternal education status

Study done in Ethiopia also showed the lower mothers’ education increases by four times the
child being anemic than child with Mother higher the education status of mother
[OR=4.621, 95% CI(1.383,15.439)]( 17). Study conducted in Korea showed, Children with
more educated mothers were less likely to develop anemia (P = 0.0324) and iron deficiency
(P = 0.0577) than were those with less educated mothers. This group consumed more protein
(P =0.0004) and iron (P = 0.0012) from animal sources than did the children of less educated
mothers, as reflected by their greater consumption of meat, poultry, and derivatives (P <
0.0001) (33).

Malaria infection

According study conducted in Tanzania, Anemiawas significantly higher among children not
using mosquito nets (p = 0.049); and among those with malaria infection (p <0.001)(35).
Study conducted in Kenya also reported Severe malnutrition and interactions between
Plasmodium Falciparum were significantly associated with lower Hb. another study reported
mal ariaincidences was associated with anemia among the studied children(32)

Intestinal helminthes and parasiteinfestation

It is known that school age children harbor the heaviest parasite infestation among al age
group (23). And thus, they are very vulnerable to the effects of worm infection which
includes nutritional deficiencies which aggravate malnutrition and worsening the rates of
anemia. Study conducted in Egypt Parasite infestation were identified as the predicators of
anemia among the studied children [AOR51.45, 95%Cl (1.23, 5.27)] (34). Parasitic
infestation and association with anemia also showed in study conducted in Ethiopiaintestinal
parasitic infections [AOR51.45, 95%CI (1.23, 5.27)] were predictors of IDA (17). Meta
analyses of anti- helminthes treatment RCTs showed a positive effect on ferritin (SMD: 0.16;
95% CI: 0.09, 0.22) (36).



2.1 Conceptual frame work

Based on the adapted conceptual model from UNICEF 1998 model the independent

Variables considered as distal factors included in the study were the child’s age, sex,

utilization of ITN, utilization of Albendazole, current family membersin the household,

educational status and occupation of parents, wealth index, age of the mother, water source,

households food insecurity status and type of waste disposal system of the household.

Factors which can directly affect level of anemiaas considered proximate factors which includes

dietary intake of inhibitors, morbidity status, household dietary diversity, malariainfection,

intestinal parasite infestation were included.

Anemiaamong school age

Inadequate dietary intake &
poor absor ption
1

Low animal source food
consumption (from the
DDS)

High intake of inhibitors
(coffee?)

Food processing to
enhance availability
Low intake of enhancers
(mixing of heme with
non-heme)

children
=>

Access and Utilization of Primary

Health care at home and at school

g and facilities

1. HH-WASH fecilities

2. Availability of SHN
including - WASH,
school feeding & de-

|

worming
3. ITN availability & use
4. Nut. Education

Household food insecurity

5. Barefoot walking

A

é Increased loss or poor absorption

of nutrientsand bleeding or

APwbdpE

destruction of RBC
Maaria
IP
Injury (common)??
Chronic disease

L ow socioeconomic status,
Wealth index

Figure 1:- conceptual frame work for development of school age anemiain Mihur AKlil

district, 2016




3 Objective of the study
3.1 General objective

To determine the magnitude of anemia and its contributing factors among school age childrenin,
Mohur AKklil district, Gurage Zone, Ethiopia, 2016

3.2 Specific objective

1 To determinethe level of anemiaamong school age children in Mohur AKlil
district, Gurage Zone
To measure the dietary diversity among HH of school age children
To estimate the HH food security status of families of school age children
To measure the prevalence of intestinal parasitosis and multiple infestation

[ T e I R B

To determine level of malariainfection.
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4. Methods and materials
4.1 Setting and period

The study was conducted from March to April, 2016 in Mihur Aklil district, which is found in
southern nation nationalities and regional state (SNNP), Gurage Zone. The woreda covers around
421.2 square kilometer. It is found 210 km far from the capital city Addis Ababa and 52 km from
the Zonal city, Wolkite. The district comprises About 22,079 households, and have total of
108,151 populations segregated under 30 kebeles. Agro-ecological Zone, 20 of the kebeles
categorized under midlands and 10 of them are highlands. According to the woreda health
office there are five government owned health centers each providing primary health care service
for about 25000 people and under the health center catchment there are about 5-6 health post
each providing basic primary health care service for 5000 people with this five health centers and
the 20 health posts, provide health service for more than 85% the total population. Almost all
kebeles have health extension workers which gives primary health care services to the people. The
livelihood of the study population is mainly dependant on subsistence agriculture and trade as
means of living. The Digtrict is known by its production of chat and Enset (Enset Ventricosum)
mainly by the midlands. Barley and potato produced by the highland communities, which is
harvested during the month of November to January. In the study area there is dietary practice
serving children with coffee during any time while children having their meal. Children often
walk bare foot and keep their shoes in home after school (personal experience). So the study area
is choosing in expectation of higher prevalence of anemia.

4.1 Study design

Community and school based cross-sectional study was implemented.

4.3 Population

Target population: All school age children in Mihur Aklil Woreda, Gurage Zone SNNPR

Sour ce population: All school age children found in the primary schools which were found in
the geographical tertiary of each selected kebeles providing education service during data
collection time in Mohur Aklil Woreda, Gurage Zone , SNNPR

Study population: school age children selected from each school age children, particularly for

this study, children those aged between 5 to 10 years old was use
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critical value at 95% certainty P 1-P Calculated 10% non Design effect  Final Sample
sample responses rate size

196 27 0.73 303 30 15 484.5
Anemia(14)

Intestinal parasite(18) 1.96 30 0.70 323 32 15 516.5



4.5 Sampling procedure

Sample was determined to collect from one third of the total kebeles, because of feasibility
and time concern. Thirty kebeles found in the woreda were registered first and then stratification
was made based on the Agro-ecological setting as midlands (20kebel es) and highlands (1 Okebeles).
Then, again kebeles from each climatic Zone were identified and registered. Seven (midlands) and
three (highland) kebeles those have at least one primary schools were selected randomly from
each Agro-ecological setting based on the proportion of total number households in each
categories. Data were collected from 10 primary schools which were found in the respected ten
kebeles. Before data collection students roster was obtained from respected primary schools to
congtitute sampling frame. The number of students required to be enrolled were further selected
proportionally based on the number of Households in each 10 kebeles this done to keep the study
community baseness. Finally the required sample size was selected systematically until the
number of sample size alocated to each kebele reached. The first case was chosen with random
start using lottery method. Sampling interval was different for each school according to allocated
sample to each kebele and number of student in the school. Mostly it was every other for schools
with small number of students and schools with larger number of school age children sampling
interval was every third.

All schools involved in this study were located within the geographic limit of the kebele and
students from nearby kebele were excluded from all school we studied. Household interview were
sarted immediately after selecting sample students. During sampling brothers or sisters one of were
excluded. Data collectors (health extension workers) completely register the name of the student,

the name of the mother or father and the village name for accessing the child household.
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4.6 Data collection method and tools

The questionnaire was included the following items; Socio demographic characteristics of school
age children and respective parents such as education, religion, marital status, occupation, family
Sze and others were collected. To determine the socio-economic status Household characteristics
such as type of house and construction materials, availability of fixed assets such as radio,
television, phone, bed, and chair and other household items, possession of domestic animals, and
access to utilities and infrastructure (sanitation facility and source of water) were collected.
Household food insecurity was measured using the FANTA tool developed by Food and
Nutrition Technical Assistance Project through the Academy for Educational Development (38).To
determine Household dietary diversity food groups taken were collected based on 24hr recall.

The geographic locations or elevations of visited households were determined by using a hand held
Global Positioning System (GPS) (Garmin GPSMAP®). Loca calendar was developed to
estimate children year of birth with the help of local residents and data collectors (health extension
workers) it was used to check the children age during household interview. Household interviews
were conducted by 13 health extension workers (who were trained on the household interview part

of the questionnaire.

Fresh Stool sample were collected from 511 students and analysis were done using direct
microscopy (saline smear) for determining intestinal parasite infection. The hemoglobin
concentration of 512 sample school age children was measured by taking a finger-prick blood
sample using a HemoCue (Hb301) analyzer. A prick was made on the tip of the middle finger
after the site was cleaned with dry cotton and water. The first 2 drop of blood was cleaned off
and the third drop was collected to fill the Microcuvette which is then placed in the cuvette
holder of the device (HemoCue Hb 301) for measuring hemoglobin concentration. The displayed

hemogl obin value was then recorded.

To determine malarial infection, rapid antigen whole blood test (HRP2/Pldh (pf/PAN) with the
trade name (Care Sart™ ) malaria was used. sample for the RDT were collected immediately
after determining the hemoglobin level, Children with hemoglobin <13.5 g/dl was considered for
conducting RDT and presence of fever in the last two weeks. Bio-safety measures was
implemented such as use of sterile gloves; acohol/clean water during collection of specimen as
well as safe disposa system were employed (Used gloves and other materials were collected using
boxes and transported to health post for proper disposal).
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4.7 Data quality assurance

Standardized questionnaire adopted from the Ethiopian Demographic and Health Survey (EDHS)
and modified based on reviewed literatures was used. Data collectors (eleven health extension
workers trained for two days only the Household part of questionnaire and pretest was done on
5% (26) of the study participants which were not included in the fina study. Ambiguous words
and errors were corrected. The questionnaire was administered by the local language (Guragugna)
by trained data collectors who were fluent in the loca language. Blood sample for Hemoglobin and
for Malaria test was collected and report of the result were done by principal investigator
who is participated in the folic acid supplement assessment nationwide study conducted by
Addis Ababa university and world health organization prior to three weeks before this study.
And the HemoCue 301 analyzer optical part (reading) were cleaned every morning before
collection of the next day sample with standard cleaner which comes together with the
analyzer. Stool samples were collected by experienced medical technologist working in one of
the five health centers in the district (Techlhaimanote health center). Before determining anemia,
hemoglobin level was adjusted to altitude level. and severity of anemia was determined based
the level of classification for children 5 to 11year; 11.5 g/dl normal, 11.0-11.4 g/dl mild anemia,
8.0-10.9 moderate, and < 8.0 g/dl severe anemia. (37).

4.8 Data management and analysis

Epi data Version 3.1 was used to enter code and clean prior to anaysis. Data were also checked
for normal distribution in order to use appropriate statistica parameters. Data was analyzed using
stata version 12.0 statistical software. Principa component analysis (PCA) was used to derive a
wealth index from information on ownership of the household assets. Principa Components with
eigenvalues greater than one were retained to construct wealth index values and then categorized
into five relative measures poorest, poor, middle rich richest of socio economic status of
households.

Description statistics (mean, frequencies, cross tabulation) were done to describe the study
participants. Binary and multivariate logistic regression analyses were done to look for statisticaly
significant contributing factors of anemia. For the logistic regression analysis, initially we have
observed the association of each independent variable with the dependent variable using bivariate
logistic regression analysis. Those variables with P value 0.20 or less in the bivariate logistic

regression analysis and other variables with P value > 0.20 but having scientifically proved public
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headth importance were included. The adjusted odds ratio (AOR) and 95%confidence interval
(95% CI) were computed. P-values less than 0.05 were considered statistically significant.
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4.8. M easur ement variables

4.8.1 Dependent variables

Level of Anemiaamong school age children
4.8.2 Independent variables

Socio demographic characteristics of school age children and respective parents such as
education, religion, marital status, occupation, family size. Socioeconomic status of the
househol ds determined by Household characteristics such as ownership and size of land, type of
house and construction materials, availability of fixed assets such as radio, television, phone,
bed, and chair and other household items, possession of domestic animals, and accessto utilities
and infrastructure (sanitation facility and source of water). Household food insecurity, household

dietary diversity, presence of intestina parasite was included.
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4.9 Standard and Oper ational definitions
Midland: between750 meter and 2300 above sealevdl,
High lands: > 2300 meter above sealevel

Low lands: below <750meter above sea level

Anemia: it isacondition in which the number of red blood cells or their oxygen-carrying capacity
isinsufficient to meet physiologic needs, which vary by age, sex dtitude smoking

School age children: the age 5 to 14 years

4.10 Information dissemination

Thesis report was planned to be disseminated using publication on one of the medical journals
after manuscript is prepared. And hard copies of the full article will be sent to the Gurage Zone and
Mohur Aklil woreda health and education office. Two hard copies of the thesis and one soft copy
report were provided to Addis Ababa University.

4.11 Ethical consideration

Ethical clearance and approval was granted by the ingtitutional ethica review committee of Addis
Ababa University, school of public health. Informed consent was obtained from the household
heads, legal guardian or parents. The purpose of the study first was communicated clearly with
Gurage zone health and education bureau and letter was sent to the woreda education and hedlth
bureau. Capillary blood collection was performed after obtaining and permission from the woreda
education bureau and an ord assent from the children. Privacy and confidentidity were maintained at
each step of the sudy process. Students were aware that participation in the study was voluntary. Those
students with any parasitic infection and had anemia during data collection time, were referred to hedlth
center by HEWSs. Data collected were kept in the health post by the HEWSs in a secured place. All
waste produced during laboratory investigation was handled in the health post by health extension

workers.
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5 Result of the study

1 Socio-demographic characteristics household heads and school age children

A total of 517 school-age children (53.29 were male and 46.71% female) had participated in the
study making 99.03% response rate. All participants (school age children) were within the age
group of 5- 10 years with mean age of 8.15 + 1.25 Years. Of studied children, about 64% of studied
children aged 8-10n years. Most of the children care takers participated in the household interview part
of the fuestionaire were femaes (98.83%). As mother are more engaged in the daly care and
preparation of the household meal. From the participated females in the household interview mother’s
account 462(89.53%) and relatives whom were femas too account 48(9.30%). Most of (74.03%)
Caretakers were within the age group of 25-39 with median age 35.32 IQR (29-39). Orthodox
Christian and Islam were the two religion expressed by al most all (99.22) of the participants,
57.36 and 41 .86% respectively. Ethnic wise (99.03%) of the study participant belong to
Gurage. Most of the care takers 381 (73.83%) participated in the interview and majority of
child fathers 340(62.89%) had no formal education. In terms of occupation, 344(66.67%) of
mothers and 395 (76.55%) of fathers were farmers. About greater than half (55.23%) of households
had living with above six family members (core and extended) during the study period. Relatively
Almost equal number 206 (40%) of households categorized under the socioeconomic status
classifications of poor and rich. those households categorized under the middle, accounts only
19%. Interms of Agroecologial Zone, grater than half of study participants were from midland and
ther rest were from higland area of the district, which is proportional to the number of households
in each climatic Zone (Table 2).
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Table 2: Socio-demographic characteristics household heads and school age childrenin
Mhur Aklil district, Gurage Zone Ethiopia, 2016

Variables Freguency Percentage
Sex (child) n=516
Male 275 53.29
female 241 46.71
Age (child)
5-7 182 35.27
8-10 334 64.73
Mean + Sd 8.15+1.25
Age (care takers)
<25 13 2.82
26-35 259 50.19
35-45 184 35.66
>45 60 11.62
Median (IQR) 34(29-34) -
Educational status of children
0(kG) 48 9,30
1 214 41.47
2 254 49.22
Relation-ship
mother 462 89.53
Father 6 1.16
relative 48 9.30
Ethnicity
Gurage 511 99.03
Wolene 2 0.39
Oromo 1 0.19
Amhara 2 0.39
Religion
Mudim 216 41.86
Orthodox 296 57.36
Protestant 4 0.78
mothers formal education
Yes 135 26.16
No 381 73.84
Fathers formal education
Yes 176 34.11
No 340 65.89
M others occupation
farmer 351 68.02
housewife 62 12.02
Government employee 12 2.33
Student 5 0.97
Private 86 16.67
Father occupation
farmer 395 76.55
Government employee 20 3.88
Merchants 94 18.22

Daily laborer 7 1.36




Table 2: cont...Socio-demographic characteristics household heads and school age children in
Mhur Aklil district, Gurage Zone Ethiopia, 2016

Variables Frequency Percentage
Family size
1-5 231 44.77
>=6 285 55.23
Wedlth index n=515
poor 207 40.02
middle 103 19.06
richer 206 39.93
Location
highland 161 31.20
Low land 355 68.80

2 Households type of sanitary facility, Drinking water source and water treatment practice

prior to drinking.

About 60% (307) households their main source of drinking water comes from protected
springs. Those households utilized piped water inside dewelling or yard and those use public
tab for their main source of drinking water, acounted 21.71%. A small percentage, which is
10% of the households treatmented their fechted water before drinking, by adding bishan
gari (water guar). Regarding toilet facility Almost all (98%) households have sanitary
facility, however, Majority of households 87% latrine is traditional and were not even had

slab or covering.
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Table 3: Household environment, source of drinking water, water treatment practice,

presence and type of latrin facility in Mhur AKil district, Gurage Zone Ethiopia, 2016

Variables Frequency Percentage
Source of water
Piped water source 112 21.71
Protected spring 307 59.50
Unprotected spring 43 8.33
Public berhole 45 8.72
No fixed facility 9 1.74

What is done to make the water more
safe for drinking

Nothing done 456 88.37

Biled 41 7.95

Added bishan gari (water agar) 19 3.68
Type of latrin facility

Pit latrine with slab 8 1.55

Traditional pit without dab 451 87.4

(VIP) 44 8.53

No facility/bush/field 13 2.52

3 llIness characteristics of school age children

Among few children had illness in the past two weeks during data collection time 31(6.1%),
greater than half18 (58.06%) expressed their symptoms as fever. Cough accounts for 13
(41.94%) (Tabled). Almost all mothers asked and showed sample abendazole taken from the
health center and health post by health HEWS (data collectors) answered 97.48% of mothers
answered they had not taken any with in the last 6 months. Children from mid land 230(
64.79%) sleep under ITN.
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Table 4: llIness characteristics school age children in Mhur Aklil district,
Gurage Zone, Ethiopia, 2016

Characteristics Freguency percentage
Current illness n=516
Yes 31 6.01
No 485 93.99
Fever n=31
Yes 18 58.06
No 13 41.94
Cough
Yes 13 41.94
No 18 58.06
Fever and cough n=31
Yes 5 16.13
No 26 83.97
Albendazole taken in the last 6 month
Yes 13 2.52
No 503 97.48
Household had bed net
Yes 270 52.33
No 246 47.67
Sleep last night using bed net
Yes 233 45.16
No 283 54.84

4 Dietary diversity scores and Household food insecurity

Among the 12 food groups 9 categories were eaten by the study participants. Greater than50% of
households consumes > 7 food groups and 45.54% consume 4-6 food groups. Foodgroups that
enhance iron absorption such as friutes contatining vitamin C or food rich in bioaviliable Iron such

as, flesh has the lowest food groups taken by the study participants (figure 3).

24



Variables
Dietary diversity
<4
4-6
>7
Mean + SD
Food insecurity status
Food secured
Mild food insecure
Moderate food insecure

Severe food insecure

Frequency

6
235
275
6.48+1.11

398
69
26
23

percentage

1.16
45.54
55.29

77.13
13.37
5.04
4.46



Intestinal and blood parasitic characteristics of study participants

One hundred thirty two (25.88 %) of the children were positive for intestinal parasites. A total of
Six species of intestinal parasites were identified. Ascaris lumbricoides 65(37.36%) was
predominant, followed by hook worm 39(22.41%), Entamoeba histolytica 27(15.51%), Trichuris
trichiuria 24(13.79%) and Giardia lamblia 19 (10.92%). A total of 135 (26.47%) of children
who’s Hemoglobin <13.5 and whohas fever were tested for malaria using rapid diagnostic test
(RDT), and among the tested 27 (20%) of children had malaria. However from the total sample
malaria only accounts (5.23%). Among the identified specious plasmodium vivax was the
dominat 21(4.07%) and plasmodium facliparum infected children were 6 (1.16%), (Table 6).

Table 6: Blood and Sool investigation result of school age children in Mhur AKlil district, Gurage
Zone Ethiopia, 2016

Variables n=511 Frequency percentage
Ascaris Lumbricoids
yes 60 11.63
no 451 87.40
hookworm
Yes 36 6.98
No 475 92.05
Trichuristrichiasis
Yes 12 2.33
No 499 96.71
Ameoba Histoletica
Yes 17 3.29
No 494 95.74
Gardiasis
Yes 4 0.78
No 507 98.26
Tape worm (h.nana)
yes 6 1.16
no 505 97.87
Plasmodium vivax
Yes 21 4.07
No 109 21.12
98 381 73.84
Plasmodium Falciparum
yes 6 1.16
no 124 24.03
98 381 73.84

98=sample not collected for RDT, 77=refused stool and blood sample
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The prevalence was higher in males (58.04%) than the female (41.96%) children. Hemoglobin
level of children ranged from 8.4 to 15.8 g/dl with mean of 12.58 £ 1.24 g/dl. Mgority of
anemic school age children (54.95%) aged between 7 and 8. (Table 6)

Table 7: Anemia status of school age children in Mhur Aklil district, Gurage Zone Ethiopia, 2016

Characteristics Frequency Percentage
Hemoglobin level <11.5 112 21.71
Yes 400 77.52
No
Mean + SD 12.58+1.25 -

Anemic children(sex)
Male 65 58.04
Female 47 41.96

Age

5-7 45 40.18
8-10 67 59.82
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Factor associated with anemia in school age children
Sociodemographic factors of school age children and their care takers

In the unadjusted regression analysis, variabls with p value < 0.2 were transported to multivariate
andalysis. From a number socio-demographic characteristics of School age children and
caretakers, few variables such as caretaker education status and households with current
family members greater than six were associated with anemia (Table 8). Those children living
with mothers or care takers who had lower educationa status or who had not taken formal
education were five times risk to develop(AOR= 5.98 95CI:(2.13-16.77) anemia than their
counter parts (Table 8).

Table 8: Multivariate logistic regression analysis, Association of Anemia and Scio-demographic characteristics
of School age children and household heads in Mihur aklil district, Gurage Zone Ethiopia, 2016

Variables Anemia
Y es (%) No (%) COR*(95% ClI) AOR*(95% CI)
Sex (child)
Male 65(58.04) 209(52.25) 1.26(0.82-1.93)
female 47(41.96) 191 (47.75) 1
Age (child)
57 45(40.18) 134(33.50) 1
8-10 67(59.82) 266(66.50) 0.75(0.48-1.15)
Education status of child
0(kG) 10(20.83) 38(79.17)
1 50(23.36) 164(76.64) 1.15(0.53-2.49)
2 52(20.80) 198(79.20) 0.99(0.46-2.13)
Caretakers age
<25 1(0.89) 12(3.00) 1
26-35 57(50.89) 201(50.25) 3.40(0.43-26.72)
35-45 34 (30.36) 149(37.25) 2.73(0.34- 21.78)
>45 20(17.86) 38(9.50) 6.31(0.76-52.12)
Mothers formal
education
Yes 11 (9.82) 120(30.00) 1
No 101 (90.18) 280(70.00) 3.93(2.04-7.59) 5.98(2.13-16.77)*
Fathers formal
education
Yes 33(29.46) 143(35.75) 1
No 79(70.54) 257 (64.25) 1.33(0.84-2.09)
Mother occupation
farmer 88(78.57) 260(65.00) 1.41(0.72-2.77)
housewife 12(10.71 50(12.50) 1
Government 1(0.89) 11(2.75) 0.37(0.04-3.22)
Employee
Student 0 5(1.25)
Private 11(9.82) 74 (18.50) 0.61(0.25-1.51)




Table 8 cont... Multivariate logistic regression analysis, Association of Anemia and Scio-demographic
characteristics of School age children and household heads in Mihur aklil district, Gurage Zone Ethiopia,
2016

Anemia
characteristics Y es (%) No (%) COR*(95% CI) AOR*(95% Cl)
Father occupation
farmer 92(82.14) 301 (75.25) 0.92(0.32-2.59)
Government employee 5 (4.46) 15(3.75) Ref 1
Merchants 13(11.61) 79(19.75) 0.49(0.15-1.59)
Daily laborer 2(1.79) 5(1.25) 1.2(0.17-8.24)
Family size
1-5 26 (23.21) 205(51.25) Ref 1
>=6 86(76.79) 195(48.75) 3.47(2.15-5.62) 2.98 (1.48- 5.98)*
Socio- economic status
rich 48 (23.53) 156 (76.47) Refl
middle 24 (23.76) 77(76.24) 1.01(0.57-1.77)
poor 40 (19.32) 167(80.68) 0.77(0.48-1.24)
Location
Midland 58(51.79) 233(58.25) Ref 1
High land 54(48.21) 167(41.75) 1.29(0.85-1.97)

From house hold environmental factor such as drink with protected and unprotected spring,
type of sanitary facility such as households with traditional pit with out slab and households
with out sanitary facility were associated bivariate logestic regression analysis, however on
multivariate logestic regressin analysis, children living in households having pit latrin with out
slab and coversing were 2.54 times risker than households uses other type toielet (AOR=2.54
95% ,Cl: (1.01-5.91)) (Table 9)



Table 9: Multivariate logistic regression analysis, Association of Anemia and household environment such as

source of dirinking water, water treatment practice prior to drinking and type of sanitary sanitary facility in
Mihur aklil district, Gurage Zone Ethiopia, 2016

characteristics Anemia COR*(95% ClI) AOR*(95%
Y es (%) No (%) cl)
drinkining water
source
Piped water source 16(14.29) 96( 85.71) Ref 1
Protected spring 74(24.10))) 233 (75.90) 1.9(1.05-3.43) 1.23(0.37-3.89)
Unprotected spring  13(30.23) 30( 69.77) 2.6(1.12-6.01) 1.46(0.67-4.11)
Public berhole 8(17.78) 37 (82.22) 1.29(0.51-3.28)
No fixed facility 0 (0.00) 9 (100) -
What is done to make
the water more safe
for drinking
Nothing done 99(21.71) 357 (78.29) 1.47(0.42- 5.17)
Biled 9(21.95) 32 (78.05) 1.5(0.35-6.31)
Added bishan gari 3(15.79) 16(84.21) Ref 1
Type of latrin facility
(VIP) 3(6.82) 41(93.18) Ref 1
Traditiona pit 101(22.39) 350 (77.61)
without slab 3.94(1.91-3.00) 2.54(1.01-5.91)*
Pit latrinewithslab  3(37.50) 5(62.50) 8.2(1.28- 52) 0.98(0.23-1.65)
No fac 4(30.77) 9(69.23) 6.07(1.15- 32)
ility/bush/field
*p<005

School age children who were residing in mild food insecure households are five timesin grater
risk to devel op anemiathan their counter parsts (AOR=5.15, 95% Cl: (2.45-10.82), further children

who were also living I n moderate food insecured households showed a four times higer risk being
anemic than those who living in food secured households (AOR=4.47, 95%Cl: (1.38-14.48). This
study also showed children living in mild and moderate food insecure households showed strong odds of

being anemic ,11 times in severe food insecured households and and 4 timesinrised risk from children
living in moderately food in secured (AOR=11.71, 95% CI: (3.49-39.25) (table 10). Childrens hose

that were ill of experienced disease symptos fever and cough were showed association with their

hemoglobin level.



Table 10: Multivariate logistic regression analysis, Association Anemia with household food insecurity,

iliness characteristics among school age children in Mihur AKlil district, Gurage Zone Ethiopia, 2016

Variables Anemia
n=516 Yes (%) No (%) COR*(95% ClI) AOR*(95% ClI)
Food insecurity status
Food secure 50(45.05) 348(85.39) 1
Mild food 32(28.83) 37(9.14) 6.02(3.44-10.52) 5.15(2.45-10.82)
Moderate 13(11.71) 13(3.21) 6.96(3.05-15.86) 4.47(1.38-14.48)
Severe food 16(14.41) 7(1.73) 15.90(6.24-40.58)  11.71(3.49-39.25)
Dietary diversity
<4 2(1.79) 4(1.00) 0.34(.06-1.94) 1.62(0.20-13.19)
4-6 40(35.71) 232(58.00) 0.85(0.15-4.76) 2.22(0.28-17.29)
27 70(62.50) 164(41.00) 1 1
Current illness
yes 12 (10.71) 19 (4.75) 2.40(1.13-5.12) 0.87(0.26-2.89
no 19(100) 381(79.21)
fever n=31
yes 100(89.29) 381(95.25) 1
no 5(41.67) 8(42.11) 0.98(0.22- 4.25)
cough
yes 5(41.67) 8(42.11) 1.01(0.23-4.40)
no 7(58.33) 11( 57.89) 1
De-worming Drug taken
Yes 5 (4.46) 8(2.00) 0.43(0.14- 1.36) 0.55(0.11-2.74)
No 107(95.54) 392(98.00) 1
Sleep under the bednet
Yes 46 (20.09) 183(79.91) 1
No 66( 23.32) 217(76.68) 1.20(0.79- 1.85)

In terms of intestinal parasitic infection, children infected with Ascaris lumbricods and hook worm

parasite, risk of being anemic wasincrsed by two fold from ascaris and by four fold dueto hook
worm infestation than non infected and infected with other parasites (AOR=2.64,95% CI :( 1.18-
5.92) and (AOR=4.75,95% CI :( 1.87-12.05) respectively. Regarding malariainfection, the odds of
being anemic among children who were infected with malaria were (AOR=68.13, 95% ClI: (7.02-
660) times higher than among children who were none infected with malaria (Table 9).



Table 10: Multivariate logistic regression analysis, Association Anemia presence of Intestinal parasite

and Malaria among school age children in Mihur aklil district, Gurage Zone Ethiopia, 2016

Anemia

Characteristics Y es (%) No (%) COR*(95% Cl) AOR*(95% CI)
Ascaris Lumbricoids

No 92 (83.64) 356 (89.45) Ref 1

Yes 18 (16.36) 42 (10.55) 1.65 (0.91-3.01) 2.64(1.18-5.92)

hookworm

no 93 (84.55) 379 (95.23) Ref 1

yes 17 (15.45) 19 (4.77) 3.64 (1 .82-7.28) 4.75(1.87-12.05)
Trichuris

No 105 (95.45) 391 (98.24) Ref 1

Yes 5 (4.55) 7(1.76) 2.65(0.82-8.55) 2.57(0.55-12.0)
Ameoba Histoletica

No 109 (99.09) 382 (95.98) Ref 1

Yes 1(0.91) 16 (4.02) 0.21(.02-1.67) 0.03(0.00-0.75)
Gardiasis

No 3(0.75) 395 (99.25) Ref 1

Yes 1(0.91) 109(99.09) 1.20(0.12-11.72)

Plasmodium

No 49 (44.14) 59 (14.79) Ref 1

Yes 19 (17.12) 2 (0.50) 1143 (2.53-51.54)  68.13(7.02- 660)

98 43 (38.74) 338(84.71)

77

Plasmodium

no 63 (56.76) 60 (15.04)

yes 6 (5.41) 0 - -

98 42 (37.84) 339 (84.96)

77




6. Discussions

The overall prevalence of anemia among school-aged children identified in this study is 21.71 %
(95% CI: (18.14-25.27)). This study indentified a number of factors which established association
with anemia such as, socieiodemographic charcatersics of care takers like maternal education
status and current family size (extended and core), households’ food insecurity leve, sanitary
facility (pit latrine with out slab or covering ) intestinal parasite and malaria infection.

The prevalence observed in this study is in agreement with the initial stady expectation against
from the national survey finding report 2008 (14). This study showed that anemia among primary
school children is amoderate public health problem as classified byWHO (37).

In terms of comparing the magnitude of anemia and contributing factors among school age
children of previous studies done in our country and abroad, our study finding is much higher than
from the nationlal survey of 2008 and study conducted in Addis Ababa (14, 19 and 39). However,
it was lower than somein individual studys conducted inin Filtu town, south west, Estern,
Libokumkum and Fogera Ethiopia (13, 17, 18, and 30). The higer prevalence rate from the
national study finding, it might be due to, the former study adjusted school age children
hemoglobin by measuring the altitude of near by twon from study school, this may not correctly
identifay the altitude level of individual households, as this study done where the child actually
lived. The level of anemiain our study is even much lower than studies conducted in other
African countries, such as studies done in Mali, Tanzania, Mozambican, Ghana and Mal awi
reported anemia among school age children more than 40% (28). The lower prevalence in our
study might be explained by the change made by the exsisting nutritional, punlic health

interventions and among other factors may be included.

Dietary intake

Regarding associated factors for development of anemia, according WHO estimated that anaemia
resulting from iron deficiency was one of the ten most important factors contributing to the global
burden of diseases. Thus, this study tried to look housedholds intake of food groups and tried to
measure their household dietary diversity, intake of inhibitors as the study initialy calimed thereis
practice of serving coffee to the children. However, the dietary diversity score generated was not
establishe any association with anemiain the persent study. The food groups taken by the
households of the student, however, reveled that there is amost zero report of eathing any kind

flesh and friutes. Both flesh which is goods source of haem (bioavialiable) iron and fruits, which is



enhancer of iron absorbition in theintestine due to presence vitamin C. in the contrary, majority
(80%) of households consume coffee during the study peroid. However nether intake of coffee or
low intake of felsh and fruits were not associated with current anemiain this study. In contrary to
this study, Study study done in Moroco showed that intake of legumes and cerial based diet was
associated with anemia (40). Study done in Ethiopia a so identified not consuming protein,
irregular consumption of legumes and diary products was associated with anemia (17,18). Study
donein abrod Serbian further also strengthen the former findings, defective poultry intake and
lack of fish consumption associated with anemia(12).dispite the nill consumption of formerly
discussed food groups, the dietary dieversity score did not associated with anemia. This can be
explained by the study participants consumes household dietary consumption instade of individual
(the school age) dietary consumption and other dietary factors which maight played.

Mother educational status

This study revealed children living with those care takers had no formal education were five
fold (AOR=5.98 95 ClI: (2.13-16.77)) exposed for anemia than children whose care takers were had
formal education. Thisfinding isin harmany with A facility based cross-sectional study which was
conducted in Jimma University Specialized Hospital reported that Children with illitrate mothers
two times pron to develop anema than children had educated mother (AOR=2.38, 95% ClI: (1.27 -
4.46) (41). However Study done in estern Ethiopia reported that paternal education was one of the
associated factors (18). The findig of maternal education status as predictors of anemiaamong
school age children in severa studies, can be explained by as majority of cases mothers are more
engaed in the houdehold activites be it prepartioion of food and care of child. Thus more
educated mothers were less likely to develop anemia (P = 0.0324) and iron deficiency (P =
0.0577) than were those with less educated mothers. This group consumed more protein (P =
0.0004) and iron (P = 0.0012) from animal sources than did the children of less educated mothers,
asreflected by their greater consumption of meat, poultry, and derivatives (P < 0.0001)as study
finding from Koria (33).

Child age and sex

This study identified that a greater portion (58.04%) of male children were affected by anemia. Itis
showed among amost 60% children aged 5-8 years. Thisfinding isin contrst with Study
conducted in Egypt among children in non formal education center, anemia was significantly
higher among 64% of children in the age group 6-9 year and femal es were more anemic (34).

However, severa studies identified among school age children anemiais observed more in boys



than girls. Study conducted in eight African and Asian countries showed that more boys than girls
were anemic and age in five African countries for children aged 7+11 years (28). Male gender
more exposed to anemia (3.22 [1.92-5.42], p=0.000)(12), However study conducted in Jima
reported the preva ence of anemia among the age group of 6-11 years was higher (17).
Socioeconomic status and household’s food insecurity

Several studies which conducted magnitude of anemia and its associated factors revealed that
school age children living in family with low income or lower family wealth index associated
with anemia. Despite 40% of households in this study categorized under poor wealth index,
association is not established. Thisisin contrast to A Study conducted in children in Filtu Town,
Somali region, South west Ethiopia found strong association being from a family with low income
(AOR =9.44, 95% CI: 2.88, 30.99)(30), study conducted in Jima also showed association of low
family income with anemia[AOR 6.14 95%CI(2.90,12.9)](17). Study conducted in Koreawhich
is focus on the relationship between socio-economic status and anemia reported that, decreasing
trend in anemia prevalence as household income increased. Correlation analysis demonstrated in
the same study stated that there is a relationship between household income and serum
hemoglobin and ferritin levels (P=0.003 and P=0.026, respectively (33). low family income was
predictors of anemia (17). The difference could be due to anemia among the diference wealth
index group had no defference.

However, the study revealed children residing in mild food insecure households were five times,
children residing in moderate food inscured households four times (AOR=5.15, 95% ClI: (2.45-
10.82), moderate food insecure (AOR=4.47, 95%CI: (1.38-14.48) and in severe food insecure
households elven times (AOR=11.71, 95% CI: (3.49-39.25) strong odds of being anemic then their

counter parts prone to develop anemiathan children who were living in food secured one.

Malariainfection

Asmalariais one of the major causes of deasese that affect school age children (23). Thusitis
indicated as one of factors contributing for anemia among school agechildren. A ccording study
conducted in Tanzania, Anemiawas significantly higher among children not using mosquito nets
(p = 0.049) and among those with malariainfection (p <0.001) (35). The finding from Tandzania
is similar with this study; from anemic children who were not sleep undr bed net were 58.92 %.
Study conducted in Kenya also reported Severe malnutrition and interactions between
Plasmodium Falciparum were significantly associated with lower Hb. another study reported
malaria incidences was associated with anemia among the studied children(32)



Intestinal helminthes and parasite infestation

It is known that school age children harbor the heaviest parasite infestation among all age group
(23). And thus, they are very vulnerable to the effects of worm infection which includes
nutritional deficiencies which aggravate malnutrition and worsening the rates of anemia. The
current study find that school age children infected with particularly Acaris Lumburicoids and
hook worm were two and four fold odds of being aneic than children noninfected and infected
with other intestinal parsite (AOR=2.64,95% Cl:(1.18-5.92) and (AOR=4.75,95% CIl:(1.87-
12.05) respectively. The current finding is in agreement with Study conducted in Egypt Parasite
infestation were identified as the predicators of anemia among the studied children [AOR51.45,
95%CI (1.23, 5.27)] (34). The same finding also observed another stdy in Ethiopia (30, 42).
However, among the common parsite involved in anemia, Trichuris trichuria were not associated

this difference might be due to the low frequency in this study.



Strength of the study
Strength

This study had almost 100% response rate and

Had t include all investigation modalities to identify contributing factors for Anemia.
Such as stool examination, haemoglobin investigation, dietary diversity score, food
insecurity

Individual households were measured for altitude.
Limitation

The current study might lose some of the specific characteristics of school aged children who

were at their home. Since data were collected from school and enrolment of school was 89%.

It would have been better to collect school age children dietary diversity rather than household to
measure the food groups, intake of inhibitors, and iron rich food intake, because of this the study
will not address clearly the initial hypothesis of study.

Malariatest was conducted for school age children with hemoglobin level <13.5 in order to
overcome the shortage of malariarapid diagnostic test kits. This might caused the low frequency of
Malaria, which may reduce the association.

The laboratory investigation method we used to identify the presence of stool parasite were
direct saline smear which may provide not provide excellent detection rate.

The questionnaire lack some of the important variables which healp the study more complet such
as level of barefoot walking, practice of hand washing and precense of dewarming program in
studied school, mixing of foods with haem iron and non haem iron.



Conclusion and recommendation

Conclusion

In conclusion, anemia among school age children in the study areais a moderate public health
problem. And relatively lower than some previous studies done in Ethiopia. It isaso lower from
thetheinitial expectation. Care takers had no formal education, family size (currently living
extended and core) grater than six, utilization traditional pit latrin with out salb and cover,
children from food indecured households, infected with ascararis lumbericoids and hook

worm were the associated factors for school age anemia.
Recommendation
By taking in to account the results of this study, the following recommendations are forwarded

Health extension workers

Asnutrition is one of the health service package included in the extension programs.
HEWSs should be strengthened

Should monitor the sanitary facility situation and education should be provided .
community based nutrition education on dietary modification of eating good source of
iron rich foods, increase vitamin C rich foods and other foods that promoteiron
absorption and reduce consumption of foods prevent iron absorption(phenolic
compounds E.g. coffee)

Family planning service should be strengthend.

District responsible offices

Households, those in food insecure status should be identified and included in safety net
programs. Children living in those households should be included in school feeding
programs since there is no school feeding program in the woreda.

Regional and Zonal bureaus

Fortification of Qocho (local food amost consumed by al communitiesin different
Socioeconomic status)

Increase the frequency of de-worming program at school should be considered.
Malaria prevention and control program should be strengthened.

Advocacy should be started on the impact of anemia on school age children, in terms of
health disadvantages, school performance and development of country.
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Annex 2 English questionnaire

I nformation sheet and household head and individual Consent form (English)
> Information sheet

Good morning? / Good afternoon? My name i S-----------=--===-=====-mmooo-- | am member of
the research team from Addis Ababa University. We are conducting a survey about the
anemia status of school children (6-10). Y our village and your household are chosen by
chance to participate in the study. We need to collect data about socio-demography; food
consumed in the household and anemiatest will be done on your children. | want to assure
you that all of your answers will be kept strictly secret. | will not keep arecord of your name
or address. Y ou have the right to stop the interview at any time, or to skip any questions that
you don’t want to answer. Your participation is completely voluntary but your experiences
could be very helpful to design better nutrition related services for school age children in the
region and improve their health.
We will betaking afew drops of your children blood to check for anemia and we will inform
you right away the result. We will follow a standard aseptic procedure. The interview takes
approximately half an hour to complete

Do you have any questions?

» Consent form

Do you agree to be interviewed? And do you agree your children to be tested for anemia?
Respondents agree to be interviewed?

Yes No
May | begin terview now?

To besigned by interviewer
| certify that | have read the above consent procedure to the participant.
Signed:
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A\

YV V V V

YV V V V

Interview information

Name of the kebele

Name of the

village

Name of the school

Questionnaire IDN...........ccooviiii i,

Household IDN ..o,

Date of interview L [ |Day || [|Monthl__|

Timestarted | | |Hour | | [|Minutes

Time ended | |Hour | | |Minutes

Result * L]
Interviewer Name

Supervisor

Checked by

Entered by 1)

2)

*Result codes:
1=completed 4=refused
2=not available 5=partly completed
3=postponed 6=incapacitated

7=other (specify)

Y ear




SN Characteristics or questions Answers codes Skip
option
Part one
A. Socio-demographic characteristics ofthe child and household head
| would like to ask you a few questions about you and your child
101 | What is your relationship with the Mother... ..o, 1
child? Father..................2
(ask the primary care giver) Elder Sister ..........ccoiininnns 3
Step father..........cooooiiinenn .. 4
Step mother.............cooeiiinn . 5
Elder Brother ........................6
Relative ..o, 7
Other (specify).......ccccevnvnn... 99
102 | How can you describeyour village | Urban............cccooeviiiii i iiiennns 1
intermsof urban and rural? Semiurban....................e. 2
(List the answering option) Rural ............ccccciii, 3
103 | How old are you?
(Age of the primary care giver Age
completed years)
104 | In what month and year he/sheis Month...... Don’t know month......... 9999
born?(The child’s age) Yea......... Don’t know year.............. 9999
105 | How old is he/she now?
(The child’s age) Age (completed years)
106 | What isthe highest grade of class
she/heis attending now? Grade
107 | What isyour religion? Orthodox Christian..........cccccvveenen. 1
MUSlim .o 2
Protestant ..........cccocevieiiieeiiieeee 3
CatholiC ..o, 4
Other (SPeCify) ...ovveevvveeieeieicenne 99
108 | To which ethnic group do you GUrage....oooovvveieiieennns 1
belong? Wolerne........ 2
Silete......oooiiiiiii 3
Hadiya....................... 4
Oromo........ccoevvevinnennnn. 5
Amhrara .......cooeeeeviiiennn. 6
TIgere. ..o, 7
Other(specify)......ccoovvviiiinnann.n. 99
109 | What is yourcurrent Marital status? | Never marred..............c........ 1
Married.......coove i 2
Living together.................. 3
Separated .........coiiiiiii 4
Divorced ..........cooiiiiiiiiii 5
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Widowed.......cooov i,

110 | What is your educational status? Primary (1-8) ...cccooeevvviieeiineeie 1
. Secondary (9-12) ......ccceeevveveeeennne 2
(Care giver/ mother) Coll €gR/UNIVENSILY oo 3
Read and Write........c.coovverievieiiennns 4
Iliterate ................... 5
111 | What is child’s father or care giver | Primary (1-8) .....cccccecevverierieeriniieenn 1
: Secondary (9-12) .....cccceeeveeinieennnne 2
educational status? College/university .......ccccoveeeeveeennee. 3
(Caregiver/ father) Read and write.......ccooeveriincenne 4
literate ................... 5
112 | What is your occupation? Farmer and housewife..................... 1
(Care giver/ mother) House\lee..._ ..................................... 2
employee/private........cccveveevreennnne 3
StUAEN.....eoiee e 4
Merchant..........cccoeevevieeneniesin e 5
Local drink seller........cocvvvvvniennee. 6
Commercial sex worker .................. 7
Maid servant..........ccoeeeererienieeneeiens 8
Daily laborer........ccooveveriinienne 9
Unemployed ........ccoovvveveececeeinne, 10
Other (SPeCify) ...ovveevvveeieeieicenne 99
113 | What is the child’s father Farmer.............oeeee. 1
occupation? Employee of government/private......... 2
(Caregiver/ father) Student ..................3
Merchant................ 4
Daily laborer...................... 5
Unemployed ............ccoevnennne. 6
(01915 (S 0= w) 1Y) 99
114 | What isthe total number of family

members currently living in this
house?

(including all individuals will stay
and stayed for greater than 6
month)

B. infor mation pertaining to household environment, which is sour ce of water for domestic
pur pose, sanitation facilities, housing char acteristics, household possessions
Now | will ask you some questions and observe about your drinking water source, type and condition

of sanitary facility
115 | What isthe main source of drinking | Piped water/supply water
water for members of your Piped inside dwelling .................. 1
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household? Piped to yard/plot .........ccccveennee 2
PUbliC tap......cccoeeiiieeeeeee, 3
Water from spring
(interviewer: be sure of the source Protected well/spring ................... 4
of “piped water”. if the answer is Unprotected well/spring............... 5
“piped water”” check the source and | Water from Dug well
circle the appropriate code) Protected well ..o, 6
Unprotected well ... 7
Water form borehole
Boreholein yard/plot.................... 8
Public borehole..........c.ccooervnunnee. 9
Surface water
Pond/lake/River/stream/spring/Dam...10
Rain Water ......cccooevvirieeeeee e 11
Tanker truck .......ccooeveveniniie 12
VeNdor......cocooveeieneneee e 13
Bottled water .........ccocevvveeviericiiene 14
No fixed facility .......ccoovvvrvrenenene 15
Other (SPECiTY) .ovvvveeerierecieciene 99
116 | Doyoudo anythingtothewaterto | YeS......oovvvvvivivenieiinnnns 1
make it safer to drink? N\ (o P 2
don't know............. 98
117 | What was you did yesterday to Boil....ooovii 1
make the water safer to drink? Add bleach/chlorine/water guard/pur/
Anything else? bishan gari/aquatabs ............. 2
(record all mentioned) Strain through acloth................ 3
Bio sand /composite/ceramic pot filter.......
Solar disinfection................... 5
let it stand and settle ..................6
doNtKNOW....oiviiiie e 98
other (specify) 99
118 | What is the main source of water Piped water/supply water
usedby your ousshod for ther | o SEGEEIT9
purposes such as cooking and hand Publictap......cccoovvniririice 3
. Water from spring
washing? Protected well/spring ................... 4
Unprotected well/spring................ 5
(interviewer: be sure of the source Water from Dug well
’ Protected well ........ccocoviveiiiinn. 6
of “piped water”. if the answer is Unprotected well ..........ccevvveneeee. 7
- . Water form borehole
piped water” check the source and Boreholein yard/plot.................... 8
circle the appropriate code) Public borehole..........cccccevnene. 9
Surface water

Pond/lake/River/stream/spring/Dam... 10
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Tanker truck .......ccoccvveevvneeneeien, 12
VeNndor ... 13
Bottled Water ........cccoveererieneeiene 14
No fixed facility ......cccocevvrveernrennne. 15
Other (specify.................ooce.e. 99
119 | What kind of toilet facility does | flushtoilet
your household have? flush to piped sewer system ........... 1
flushto septic tank..........cceevveeennene 2
flushto pit latrine ........cccocevveeenene 3
. : . flush to somewhereese.................. 4
(interviewer: limit to One response; | ¢,sh don’t know where................ 5
if two types are mentioned, record | pit |gtrine
thetype closest to the top of thelist) | - yraitional pit toilet................. 6
pit latrinewith dlab....................... 7
pit latrine without dlab.................. 8
ventilated improved pit latrine......9
bucket toilet.........ccovevvniiiieee 10
composting toliet..........ccccevveennee. 11
hanging toilet/hanging latrine.......12
no facility/bush/field ....................... 13
other (SPECITY) ..oceevvreerireerieeeesiene 99
120 EIECtriCity ..coooveeeieeeeeeeee 1
Tell me, please, if your home has: Watch/clocK.......ccovevvveeiieiesieee 2
RadiO ..o 3
(interviewer: circle all that apply) TeleViSION......ooeeeece e 4
Mobile Telephone...........ccccevvenennee. 5
House Phone..........ccooveveviniinncins 6
Refrigerator ........ccovvvveveninnceninnn 7
Chail ..o 8
A bed with cotton/Sponge/Spring
MALIESS. .. v e 9
Electric Mitad.........ccooevvriiiiene 10
Kerosene Lamp/pressure ................ 11
NONE ..o 12
121 EIECtriCity ..coooveereeeeeeeee 1
What type of fuel does your LPG/natural gas.......cccccevveveriveennne 2
household mainly use for cooking? | Biogas........ccccevererinneenenseeiin e 3
KErosene........ccoveveeeieenneeieeeee 4
(interviewer: allow multiple WOOC ...t 5
answers) Charcodl ........cccovevveinieenene 6
Straw/shrubg/grass............cccccceueeee. 7
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Animal DuNg......ccccccvveeveeieneee
Agricultural Crop ....ccooeeveeeeneneene.
(01915 (S 0w ) 1Y) ST

interviewer: please supply the following information about respondent’s home

122 | main construction material used for | natural floor
the floor: earth/sand .......ccccocevvvcevecieen, 1
dUNG .o 2
circle all that apply rudimentary floor
wood planks .......cccoceeveneeniieenne. 3
bamboo.........cceeveveeece e, 4
finished floor
polished wood or parquet............ 5
vinyl or asphalt strips ................. 6
ceramictileS .....oocovvveeevvececeenn, 7
(6101 o | RPN 8
CAMPEL .....eeeiieeeieee i 9
other (SPECITY) ..oceevvreerireerieeeesiene 99
123 | What is main construction material | natural roofing
used for the roof? (9101 (0 o) 1
thatch/leaf/mud ............cocu.eeee. 2
circle all that apply rudimentary roofing
rustic mat/plastic sheet ............... 3
reed/bamboo.........ccccevveeierieennnne 4
wood planks .......cccoeevvneenineene. 5
cardboard..........cccevveievieneiieen, 6
finished roofing
corrugated iron/metd .................. 7
WOOd ... 8
asbestos/cement fiber .................. 9
cement/concrete ..........coceveeeuneee. 10
roofing/shingles.......c...ccccvreenene. 11
other (SPECITY) ..oevvvreririerieeeniene 99
124 | main construction material used in natural walls
exterior walls: NOWAIIS ..o 1
cane/trunks/bamboo/reed .......... 2
circleal that apply (01 3
rudimentary walls
bamboo/wood with mud ............. 4
stonewithmud ..........ccooeveeenenne. 5
uncovered adobe ............ccccueneee. 6
PIYWOOd .....cocvvieieeiinieie e 7
card board ........cccecvvieveeienee 8
reused wood .........ccceeeveeiveenneenen. 9
finished walls
(6101 o | RPN 10
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stone with lime/cement ............... 11

Pricks .ocoveveeiecee 12

covered adobe...........ccccvevveeennns 13

wood planks/shingles ................. 14

other (SPECITY) ..ovvevvvreerieeerieeesiene 99
125 | Will you please describe your Werent aroom.......ccceeeeeveeeeeneerennnes 1
family’s household living structure? | werent an apartment ....................... 2
werent ahouse........ccoceeevveerieeeenee. 3
werent part of ahouse.................... 4
welivein adormitory .........c.ccc...... 5

we livein an apartment that we own 6
we live in a house that we own ....... 7
we livein part of a house that we own

other (SPECITY) ..oovevvveerreeereeeniene 99
126 | Does any member of the household | bicycle......cccovevvecevicce e, 1
own the following? motorcycle/scooter ..........ccocvveennee. 2
[interviewer: circle al that apply animal drawn cart.........cccceveeveeennene 3
CATIUCK ... 4
alabsent...........................5
127 | Does the household own any VSt 1 130
livestock, herds, other farm animals, | NO......ccvvvreririieicee e, 2 —
or poultry?
128 a) milk cows, oxen or bulls... | | |
How many of the following animals | b) chickens..........ccccccccveuenee. [ | |
do you keep? C) JOAS ....orveerieeeriee e | | |
d) sheep ... | | |
(Interviewer: if household doesnot | €) horses, donkey, or mule..... | | |
own a particular item, record “00” | f) camelS......ccccooevvrcernennene. [ | |
against that item.) g) beehives............cccceeuenneee. [ | |
129 | Does any member of thishousehold | YeS ....c.ovviiiiiiiiii e, 1
own any agricultural land? NO L 2
130 | How many (local units) of
agricultural land do members of this
household own? local unit
local units:- hectare (100m*100m) | Don’t know ...... 98
C. information pertaining to past history and current illness of the child
Now | will ask you about the child past history and current illness
131 | Has (NAME) been ill with any kind | Yes .......... 1 Goto
of illness at any timein thelast 2 NO ...evennen. 2 Q
weeks? Don’t KNOW.......ccvvvniiniiinnnnen. 98 137
132 | Doesthe child have fever inthelast | Yes .......... 1
two weeks? NO ..vvvnnnen. 2
Don’tknow........................... 98
133 | Doesthe child have fever inthelast | Yes .......... 1
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two weeks? NO ...t 2
DON't KNOW....c..ovvvviiinieaenen, 98
134 | Doesthe child have coughinthelast | Yes .......... 1
two weeks? NO ...t 2
Don’tKnow.......ccovvvviivvinnnn.n. 98
135 | Doesthe child havediarrheainthe | Yes .......... 1
last two weeks? NO ...t 2
DON't KNOW.......ovvvveiiieeenne, 98
136 | Doesthechildtake adruglikethis | Yes .......... 1
in the last six month? NO ...t 2
DON't KNOW....c..ovvvviiiineenne, 98
137 | Doyou haveinsect sidetreated bed | Yes.......... 1
net? NO .......... 2
Don’tKnow.......c.ovvvvivvinnnn.n. 98
138 | Doesthe child sleepsunder the ITN | Yes ................... 1
last night? o 2
I don’t know............. 98
Part two

Household food security status
Now | will ask you about the food security of your house based on the last four weeks

SN | Question or filters Categories of Answers code Skip option
201 | Inthe past four weeks, did you YOSttt 1 If you code
worry that your household would NO.coii 2 iIs2goto
not have enough food? 203
202 | How often did this happen in the Rarely (once or twice in the past
past four weeks? four weeks) .......... 1
Sometimes (three to ten times in the past
four weeks) .......... 2
Often (more than ten times in the past four
weeks)............ 3
203 | Inthe past four weeks, wereyou or | Yes.... 1 If you code
any household member not able to o 2 is2goto
eat the kinds of foods you preferred 205
because of alack of resources?
204 | How often did this happen in the Rarely
past four weeks? (once or twice in the past four weeks) ....1
Sometimes (three to ten times in the past
four weeks) ......... 2
Often (more than ten times in the past four
weeks) ............ 3
205 | In the past four weeks, did you or Y S, it tieeieeee e e 1 If you code
any household member havetoeata | NO........ccooviii i, 2 is2goto
limited variety of foods due to alack 207
of resources?
206 | How often did this happen in the Rarely (once or twice in the past
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past four weeks? four weeks....... 1
Sometimes (three to ten times in the past
four weeks) .......... 2
Often (more than ten times in the past four
weeks).............. 3
207 | In the past four weeks, did you or Yes....... 1 If you code
any household member havetoeat | No......... 2 is2goto
some foods that you really did not 209
want to eat because of alack of
resources to obtain other types of
food?
208 | How often did this happen in the Rarely (once or twice in the past
past four weeks? four Weeks) .......coveeeveeieceereeeeenn, 1
Sometimes (three to ten timesin
the past four weeks)..........ccccveeeneene 2
Often (more than ten times
in the past four weeks) .................... 3
209 | In the past four weeks, did you or Y S e 1 If you code
any household member havetoeata | NO........c.ooviii i, 2 is2goto
smaller meal than you felt you 211
needed because there was not
enough food?
210 | How often did this happen in the Rarely (once or twice in the past
past four weeks? four Weeks) .......coveeeveeieceeseeeeene, 1
Sometimes (three to ten timesin
the past four weeks)..........ccccveeeneen. 2
Often (more than ten times
in the past four weeks) .................... 3
211 | Inthe past four weeks, did you or Y St 1 If you code
any other household member have o 2 is2goto
less fregent meals because there 213
was not enough food?
212 | How often did this happen in the Rarely (once or twice in the past
past four weeks? four Weeks) .......coveeeveeieceereeeeenn, 1
Sometimes (three to ten timesin
the past four weeks)..........ccccveeeneene 2
Often (more than ten times
in the past four weeks) .................... 3
213 | In the past four weeks, was there YES i 1 If you code
ever no food to eat of any kindin o P 2 is2goto
your household because of lack of 215
resources to get food?
214 | How often did this happen in the Rarely (once or twice in the past

past four weeks?

four Weeks) .......coveeeveeieceereeeeenn, 1
Sometimes (three to ten timesin
the past four weeks)............ccocuc...... 2
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Often (more than ten times

in the past four weeks) .................... 3
215 | In the past four weeks, did you or Yes...... 1 If you code
any household member gotoslegp [ NO....ooviiiiiii i, 2 is2goto
at night hungry because there was 217
not enough food?
216 | How often did this happen in the Rarely (once or twicein the past four
past four weeks? (weeks) ............ 1
Sometimes (three to ten times in the past
four weeks) ....2
Often (more than ten times in the past four
weeks) ........... 3
217 | In the past four weeks, did you or Yes 1
any household member goawhole | NO.......ccoviiiiii i, 2
day and night without eating
anything because there was not
enough food?
218 | How often did this happen in the Rarely (once or twicein the past four

past four weeks?

weeks)
Sometimes (three to ten times in the past
four weeks) ....... 2

Often (more than ten times in the past four

Household dietary diversity score
Now | would like to ask you about the types of foods that you or anyone else in your household ate

yesterday during the day and at night either separately or combined with other foods.

301 | Any bread, rice, pasta, biscuits, or any other foods made NO...oo v L
from millet, sorghum, maize, rice, wheat, teff? Y S it 2
Don’t know......... 98
302 | Any potatoes, bulla, kocho or any other food made from NO. . 1
roots or tubers? YESueiiiiiiiie e, 2
Don’t know...... 9999
303 | Any vegetables? NO..ooee e e, 1
Y S 2
Don’t know.....9999
304 | Any fruits? NO...oiiiiiiei e 1
YESiiiii i, 2
Don’t know.....9999
305 | Any beef, pork, lamb, goat, rabbit wild game, chicken, o 1
duck, or other birds, liver, kidney, heart, or other organ )
meats? Don’t know.....9999
306 | Any eggs? NO. o 1
YeS.oiiiiinnnn. 2
Don’t know.....9999
307 | Any fresh or dried fish or shellfish? N[ P
Yes.......... 2
Don’t know.....9999
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308

Any foods made from beans, pesas, lentils, or nuts?

309

Any cheese, yogurt, milk or other milk products?

310

Any foods made with ail, fat, or butter?

Yes............2

311

Any sugar or honey?

312

Any other foods, such as condiments, coffee, tea?

Part four: measur ement of height, weight, hemoglobin result of stool examination

401

401

403

405

406

407

408

Sex of the child

Height in centimeter

Weight in kilogram

Hemoglobin in gram per

deciliter

Longitude and L atitude

Altitude

Stool exam result

A.lumbricoids
Trichuristrichiura
Hook worm

Shistosoma mansoi

N

E

Posetive Negative Not vallid or stool not
examined
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Entameba histolotica
Gardialamblia

Tapeworm

1.0v/. Bav(\om),

PavlB aofem, ARG O9°°1rH ©ECI°
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Annex 2 Amiharic questionnaire
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PAL. 07L&9° 5

102

Pan§L P WEC-q UGt 9°7L77 10-?
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103

PACOL AL 07T 0-?
oo P4 5P+ hood dbmC

104

VLNt 97877 1o ?

105
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UaHE REE(9-10)............ 2
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NILE LLE(1-8).coin... 1
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ATl 6

108

PACNL P0é WG T 91877 10?
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.................................... 5
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