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ABSTRACT
BACKGROUND: The age of adolescent is a phase of growth and development in

the life process that need adequate and proper quality food to meet the nutrient
requirement for their physical and mental growth and also development of
reproductive maturity. Need of food during adolescence are influenced by the puberty
age connected with increased growth rate and changes in body composition.
OBJECTIVE: The objective of this study was to asses under nutrition of adolescent
girls and associated factors in Lay armachiho district high schools, Northwest,
Ethiopia, 2018.

METHOD: Institutional based cross sectional study was conducted from February to
March to assess under nutrition and associated factors in adolescent. The sample size
was calculated based on the single proportion formula using the prevalence of height
for age in adolescents 31.5%. The final sample size was 366 adolescent girls. The data
were collected by using structured questionnaire and Anthropometric measurement
and the study employed systematic sampling technique to select adolescents. Data
was entered in to Epi and transferred to SPSS for analysis. WHO Anthroplus software
was used to calculate BMI for age z-score and height for age z-score. The data would
be analyzed using bivariate and multivariate logistic regression. The degree of
association between dependent and independent variables was assessed using
odds ratio with 95 % confidence interval and variables with p-value < 0.05 are
considered significant.

Result. The prevalence of wasting and stunting was 10.4 % and 23.2 % respectively.
Family size [AOR = 0.45 (0.21, 0.93), dietary histories [AOR = 2.1 (1.02, 4.31)] and
water source [AOR 0. 39 (0.19, 0.84)] were significantly associated with wasting
whereas meal frequency [AOR = 2.2 (1.27, 3.81)], marital status [AOR = 2.19 (1.21,
3.97)], residence [AOR = 1.87 (1.08, 3.23)] and disease histories [AOR = 1.78 (1.06,
2.98)] were significantly associated with stunting.

Conclusion and Recommendation: wasting and stunting problems are found among
adolescent girls in Layarmachiho district high schools. District health office provides
strategies to improve the nutritional status of girls and given much attention.

Key words: under nutrition, Risk Factors, Adolescents Girls.


https://www.omicsonline.org/nutrition-food-sciences.php
https://www.omicsonline.org/nutrition-food-sciences.php

TABLE OF CONTENTE

ACKNOWLEDGEMENTS .......cooiiiiiiii s i
ABSTRAC T ... e e r e v
LIST OF ABBREVIATIONS /ACRONYMS ..ot Vil
LISTOF FIGURE...........ccoiiiiii e VIl
LIST OF TABLE ... oo IX
1. INTRODUCTION ...ttt 1
1.1. Background of the Study ..........ccoeiiiiiiiiii 1
1.2. Statement Of Problem ... 2
1.3. Objectives of the STUAY........cccoviiiiiiii 4
GENETAl ODJECLIVE ... 4
SPECIHIC ODJECTIVE. ... 4
1.4. Scope Of the STUAY .....ocviiiiiiie e 4
1.5. Significance of the StUdY ........ccooieiiiiiiii 4
2. REVIEW OF LITERATURE............coooiiiiiiii e 5
2.1. Magnitude of Under NULITTION ........cocoiiiiiiiiiieie e 5
2.2. Associated Factors with under NULTtion...........ccoooiiiiiiiie i 6
2.3: Conceptual Frame WOrK.........cccooiiiiiiiiiicicse e 7
3. METHODOLOGY AND DESIGN OF THE STUDY ..........cccoiiiiiiiiiieiieeee, 8
3.1 StUAY DESIZI ... 8
3.2, SEUAY AT .. i e e 8
3.3, POPUIALION ... 8
3.4. Inclusion and EXclusion Criteria..........c.ceiiiiiiiiiiiiiiiesee e 9
3.4.1. INCIUSION CIIteIia...uviiiieieieiie s 9
IR0 25 (ol 1R 3 10} s W 08 o 1 =) o - OO 9
3.5. Sample Size Determination ..........cccociiieiiiiiiieiiei e 9
3.6. Sampling Technique/Procedure............ccooeiiiiiiiiiieiiie e 10
3.7.StUAY Variable .........coviiiiiii s 12
3.7.1. Dependent Variable..........ccccoiiiiiiiiiiicic s 12
3.7.2. Independent Variable ..........ccccoviiiiiiiiiiii s 12
3.8. Data Collection Procedure and tools..........cccccooieiiiiiiiiiieeeee e 12
3.8.1 Data Collection TOOIS .......cccoiiiiiiiiiieiie e s 12



3.8.2. Data Collection ProCeAUIE ........ueeei i 12

3.8.3 Data Quality CONntrol..........cccooiiiiiiiiici e 13
3.8.4. Method of Data Analysis ........cccvciiiiiiiiiii s 13
3.9. Ethical Consideration ..........ccoocuiiiiiiiiiiie s 14
3.10. Dissemination of reSUlt..........cccoiiiiiiiiiiii s 14
3.11. Operational Definition ..........cccocviiiiiiiiin i 15
4. RESULT AND DISCUSSION .....ooiiiiiiiiiiiiiiieeee e 16
AT RESULL. .t b e ae e 16
4.2 DISCUSSION ....tiiutiiiiiieitee ettt ettt ettt e e et eenr e e nne e s nneesnneenne e 28
5. CONCLUSION AND RECOMMENDATION ........cocooiiiiiiiiiiieisee e 30
ST B 000 s Tol 113 0 WO PSP PR PR ST 30
5.2. RecOMMENAATION ....oouviiiiiiiieiii e 30
REFERENCE ..........ooiiiii s 31
ANNEXES ... 34
Annex 1: English Form of Participant’s Consent and Information Sheet ........... 34
Annex 1.1 Information Sheet. ... 34
Annex 1.2- Consent FOIM .......cccooiiiiiiiiiiiii e 35
Annex 2: English Form of the QUEeStIONNAIre. ..o, 36
Annex 3: Amharic form of Participant’s Consent and Information Sheet. ......... 42
Annex 3.1 .Data collection and consent form.........cccocoeeiiiiiiniiinie e 42

Annex 3.2: Amharic form of the questionnaire.............cccoooiiiiiiiicie 44



LIST OF ABBREVIATIONS /ACRONYMS

AOR Adjusted Odd Ratio
BMI Body Mass Index
COR Crude Odd Ratio
DDS Dietary Diversity Score
DD Dietary Diversification
EDHS Ethiopia Demographic and Health Survey
SCN Standing Commission of Nutrition
SD Standard Deviation
SPSS Statistical Package for Social Science
WHO World Health Organization

Vil



LIST OF FIGURE

Figure 2:1 Conceptual Frame Work of Associated Factors for under nutrition of

Adolescent Girls in Lay Armachiho District, Northwest, Ethiopia, 2018...................... 7
Figure 3:1 SampPling PrOCEAUIE.......cueiuiiiiieieeeee e 11
Figure 4:1 Eating Habit of Adolescent Girls in Lay Armachiho District, Northwest,
LT o T A USSR 18
Figure 4:2 Dietary Diversity Histories of Respondents in Lay Armachiho District,
Northwest, Ethiopia, 2018 .........cccoiiiiiiieiieiece e 20
Figure 4:3, 24 hrs Dietary Diversity recalls of Adolescent Girls in Lay Armachiho
District, Northwest, Ethiopia, 2018. .........ccccoiiiieiieii e 23

Figure 4:4 Nutritional Statuses of Adolescent Girls in Lay Armachiho District, North
WeSt, EtNIOPIA, 2018.......oiiieieeecie e 27



LIST OF TABLE

Table 2:1 Sample Size DetermMiNation ..........ccooeiieiiereiie e 9
Table 4:1 Socio-demographic Characteristics of Study Participants in Lay Armachiho

District, Northwest, Ethiopia, 2018 ..........ccccoviiieiieie e 17
Table 4:2 Dietary Practices of Adolescent Girls in Lay Armachiho District,
Northwest, Ethiopia, 2018 .........cooeiiiiiiieiieie e e 19
Table 4:3 Household Environment Characteristics of Adolescent Girls in Lay.......... 21
Armachiho District Northwest, Ethiopia, 2018 ...........cccccveveiieii i, 21

Table 4:4 Health and Nutrition Information and Menstrual Histories of Adolescent’s
Girls in Lay Armachiho District, Northwest, Ethiopia, 2018. ............cccocvriiiiiiinienenn 22
Table 4:5 Binary and Multivariate Logistic Regression Model of Factors Associated
with Wasting among Adolescent’s Girls in Lay Armachiho District, Northwest,
ELhiopia, 2018 ...ttt ne s 25
Table 4: 6 Binary and Multivariate Logistic Regression Model of Factors Associated
with Stunting among Adolescents Girls in Lay Armachiho District, Northwest,
ELhiopia, 2018. .....cceeieieeceeee ettt enes 26






1. INTRODUCTION

1.1. Background of the study

Adolescence is a powerful anabolic period when requirement for all nutrients
increases. According to WHO Adolescents age include 10-19 years (WHO,
2005). They are under the physiological, cognitive and psychosocial changes but
remain neglected from many health and nutrition services [SCN, 2005]. Hormones set
with this development program together with social structure aimed to control the
shift from childhood to adulthood. Age of adolescent classified in to three distinct
stages based on the features of biologic, psychological and social matters: early (11-
13), middle (14-16) and late (17-19) (Kleigman, and Jenson, (2004). It account
20% of the global population and with approximately 80% of them live in
developing countries (WHO, 2005).In Ethiopia adolescent account 25% population
(Central agency stastics ,2007).

This age is a phase of growth and development in the life process that need adequate
and proper quality food to meet the nutrient requirement for their physical and
mental growth and also development of reproductive maturity (Patanwar, and
Sharma, 2013).Nutritional requests during adolescence are influenced mainly by the
puberty age associated with increased growth rate and changes in body composition
and organ systems (Stang, and Story, (2005). During this period adolescents
accumulate 15% their final adult height, 45% bone mass development and 50% of
adult weight is grown together with changes in body shape and composition
(Giuseppina et al., (2000)).

Under nutrition is a silent disaster and it continues to be a chief public health problem
worldwide, particularly in South-East Asia and sub-Saharan Africa. Under nutrition is
a sign of poor nutrition having a main Consequence on human health as well as for
the social and economic development of a population (Black et al., 2003).Some
young people lack ample food and others make poor food selections (WHO, 2005).
Especially Under-nutrition among adolescents is a thoughtful public health problem
internationally, particularly in developing countries (California Nutrition and physical

activity guideline for adolescent, 2012). Few studies readings in Africa have used

1


https://www.omicsonline.org/nutrition-food-sciences.php
https://www.omicsonline.org/searchresult.php?keyword=bone_mass

the WHO Mentioned references to assess under nutrition among adolescents. The
prevalence of under nutrition among adolescents is in the range of 4-30%, which
poorer than South Asia (Central Statistical Agency [Ethiopia], 2007).

There is lack of information about the nutritional status of adolescents in Ethiopia.
Resources have usually focused at young children and pregnant women. So
adolescent nutrition is suffering from shortage of data, low policymaker attention in
the nutritional problems of adolescents, minute program experience and the shortage
of resources-contribute to a serious lost opportunity to strengthen the health,

development and economic progress of nations.

1.2. Statement of Problem

Adolescent is a phase of growth and development in the life process that need
adequate and proper quality food to meet the nutrient requirement for their physical
and mental growth and also development of reproductive maturity (Patanwar, and
Sharma, (2013). Therefore appropriate nutrition and healthy eating habits at this age
are the basic for good health in adulthood. Under nutrition is an important underlying
cause of illness and death in Africa especially among women and young children
(Southern Sudan Medical Journal, 2007). The high rate of malnutrition in girls not
only contributes to increased morbidity and mortality associated with pregnancy and
delivery, but also to increased risk of delivering low birth-weight babies. This
contributes to the intergenerational cycle of malnutrition (review of south East Asian
countries 2006).

The burden of energy, protein and micronutrient shortages is high in adolescents of
developing countries. Many girls in developing countries come into adolescence
undernourished, making them more fragile to disease and early death. And also
adolescents have a low rate of infection and chronic diseases compared to children
under 5 years old and old age that creates them receive little attention except
reproductive health. Insufficient diet during this time can result in diminished
learning ability, slowed down sexual maturity, lack of attention, diminished school
performance and slow growth. Therefore malnourished adolescent girls are at threat

of being stunted mothers who are likely to undergo birth difficulties and to deliver
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low birth weight babies that could lead to intergenerational cycle of malnutrition.
(Roba et al., 2016). The EDHS 2011 revealed that the proportion of non-pregnant
adolescents aged 15-19 years with chronic malnutrition (BMI <18.5) was 36 %
(EDHS, 2011). Few Studies in Ethiopia showed that under nutrition was common
problem among adolescent girls. From rural communities of Tigray in 2009,
northern Ethiopia the prevalence of stunting was 26.5% and wasting was 58.3%
(Mulugeta et al., (2009). Other studies in Ethiopia shown that 37.8% were wasted
in Tigray region in 2015 (Gebremariam et al., (2015).The Study done among the
adolescent school Girls in Adwa town, North Ethiopia 2016 also demonstrate the
prevalence of thinness and stunting was 21.4% and 12.2%, respectively (Tsgehana et
al., 2016). The study conducted in central Ethiopia at Adama city in 2016 displayed
that 21.3% of the adolescents were underweight, (Roba et al.,2016). Depending out
the BMI the prevalence of under nutrition was13.68% studied in south east Ethiopia
Oromia region bale zone in 2015 (Ahmed et al., 2015). In Amhara region the
prevalence of girls with BMI-for-age Z-score <—2 were 13.6 % and height- for-age
Z-score<—2 were 31.5 % (Wassie et al., 2015).

The Federal Government of Ethiopia has been running to decrease under nutrition
greatly through public education and given that nutritional supplements and
financial support to vulnerable families. Still risk factors of under nutrition are
diverse. Mostly in Ethiopia there are community centered interventions primarily to
prevent malnutrition in women and children but there is tinny effort to address

malnutrition in adolescents.

There is limited information and lack of research progress about under nutrition and
associated factors in adolescent girls in Ethiopia including selected district.
Therefore this study tried to address the gap by assessed under nutrition and
associated factors of adolescent girls attending high schools in Lay Armachiho district

Northwest, Ethiopia.



1.3. Objectives of the Study
General Objective

The purpose of this study was to measure the magnitude of under nutrition and
associated factors among adolescent girls in Layarmachiho district high schools,

Northwest, Ethiopia.
Specific Objective

» To determine the magnitude of wasting and stunting among adolescent girls
in Layarmachiho district high schools.
» To identify associated factors of wasting and stunting among adolescent girls

in Layarmachiho district high schools.

1.4. Scope of the Study

The scope of this study will be surrounded in Layarmachiho district due to serious
problems of under nutrition in adolescent girls of age11-19. The study was focus only
adolescent girls to break malnutrition intergenerational cycles of future generation.
This study should not include elementary school adolescent girls’ age 11-19 and boys
from high schools and elementary schools due to time and other source limitation.

1.5. Significance of the study

Under nutrition is commonly spread problem affecting people who are lived in
developing countries, particularly rural area of developing countries and low income
communities. The problem is mostly widespread in developing countries like
Ethiopia. So the adolescent nutrition needs very high attention due to rapid
change in growth and development and needs proper amounts of nutrient in large
amount. The tomorrow’s mothers are the present adolescent girl, therefore
nutritional status of adolescents needs high attention to support the future life. It was
also serve as reference for other researcher that will conduct a research study on this

study area.



2. REVIEW OF LITERATURE

2.1. Magnitude of Under nutrition

A cross-sectional study showed in the Peninsular of Malaysia in 2012 stated that the
prevalence of stunted 64 %.( C.Y.Wong et al., (2015). A cross-sectional study among
rural adolescents in the West Bengal, India in 2017 revealed 54% of adolescents was
stunted and 49% were thin (Amitava et al., 2017). A cross-sectional study revealed in
rural Bangladesh in 2010 stated that 26% of the adolescent girls were thin and 32%
stunted (Nurul et al., 2010).

In Africa, urban and peri-urban areas of Ouagadougou (Burkina Faso) in 2011 stated
that the prevalence of stunting was 8.8% and 13.7% of thinness (Daboné et al. 2011).
A study conducted western Kenya in 2005 shown Overall prevalence of stunting and

thinness was 12.1% and15.6%, respectively (Leenstra et al., 2005).

The Study done among the adolescent school Girls in Arsi zone Oromia Region,
Eastern Ethiopia 2017 demonstrate the prevalence of thinness and stunting was
14.8% and 20.2%, respectively (Yayehyirad et al., 2017).The study conducted in
central Ethiopia at Adama city in 2016 displayed that 15.6 % of the adolescents
were stunted (Roba et al., 2016). Depending on the BMI the prevalence of under
nutrition was 13.68% studied in south east Ethiopia Oromia region bale zone
in 2015 (Ahmed et al., 2015).Study conducted on socio-demographic factors
associated with stunting among adolescents show16% stunted in Jimma zone,
southwest Ethiopia(Huruy.,2015).Other studies in Ethiopia shown that 37.8% were
wasted in Tigray region in 2015 (Gebremariam et al.,(2015).The Study done
among the adolescent school Girls in Adwa town, North Ethiopia 2016 also
Demonstrate the prevalence of thinness and stunting was 21.4% and 12.2%,
respectively (Tsgehana et al., 2016).The study done on nutritional status of adolescent
girls from rural communities of Tigray ,northern Ethiopia shown 26.5 % stunting and
58.3 % wasting (Mulugeta et al ., 2009 ).
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A community based cross sectional study prepared on Predictors of nutritional status
of Ethiopian adolescent girls revealed in Amhara region the prevalence of girls with
BMI-for-age Z-score <—2 were 13.6 % and height-for-age Z-score<-2 were 31.5
% ( Wassie et al., 2015). Most of the above results indicated that under nutrition is

a dominant public health problem in majority of Ethiopian communities.

2.2. Associated Factors with under nutrition

Across-sectional study among rural adolescents in the West Bengal, India in 2016
revealed 54% of adolescents were stunted and 49% were thin. The adolescent’s
fitted to lower social class, Governmental employed mother and educational
status of mother were significantly associated with stunting and thinness (Amitava
et al., 2017). A cross sectional survey study conducted western Kenya in 2005 shown
age and menstrual histories were significantly associated with stunting and wasting
(Leenstra et al., 2005).

The study conducted on Adolescent School Girls Arsi zone Oromia Region,
Eastern Ethiopia show 1-2 times meat consumption per week and feeding of meal
less than 3 times per day were factors significantly affecting low height for age
and menstrual histories and monotonies diet were factors associated with low
body mass index for age of adolescent girls( Yayehyirad et al., 2017).The study
shown in Adama city for adolescent nutrition 2016 demonstrated born from
uneducated parents (father and mother), their fathers occupation of being a
merchant, adolescents with low dietary diversity, —monotonous diet and
adolescents joining government schools are the most associated factors for under
nutrition (Roba et al .,2016) . Institution based cross sectional study prepared in Bale
zone Oromia region show Dietary factors such as meal frequency, meal skipping
and dietary diversity were the associated factor for nutritional status for adolescent
girls for under nutrition (Ahamed et al. 2015).Study conducted on socio-demographic
factors associated with stunting among adolescents show gender, place of residence,
household size, household income, educational status, employment status, type of last
school attended and abdominal pain(disease) are associated with stunted in Jimma
zone, southwest Ethiopia(Huruy.,2015).Study conducted on Adolescent School Girls

in Adwa Town show Age of adolescent, mother’s educational status, eating less



than 3 meals per day, having family size >5, were significantly associated with
thinness among the adolescent girls. Family size >5, Menstrual status and
unimproved source of drinking were significantly associated with stunting (Tsgehana
et al., 2016). The study done on nutritional status of adolescent girls from rural
communities of Tigray, northern Ethiopia show age and lack of Lateran facilities were

significant associated factors for stunting and wasting.(Mulugeta et al.,2009).

A community based cross sectional study prepared on predictors of nutritional
status of Ethiopian adolescent girls in Amhara region shown the prevalence of girls
with wasting 13.6 % and stunting were 31.5 % with the associated factors age, poor
dietary diversity score, using community based nutrition service were factors
significantly associated with thinness in adolescent girls and Being on the age, had
nutrition and health information, living in food secured households, were factors

affecting low height-for-age in study (Wassie et al., 2015).

2.3: Conceptual Frame Work

Sociodemographic Dietary habit
factors 1. Dietary diversity
1. Age
2 Residence 2. Meal patterns
3. Grade level of |
students UndeLnutrition Behavioral factors
4. Schools . .
5. Educational status of [~ 1. Smoking habit
parents 2. Alcohol intake
6. Occupation of Parents /I\
7. Marital status  of Nutrition related factors1.
parents :
8. Family size 1.Mass media exposure
9. Source of income 2.Household environment

Figure 2:1 Conceptual Frame Work of Associated Factors for under nutrition of
Adolescent Girls in Lay Armachiho District, Northwest, Ethiopia, (USA,

agency development multi sectorial international nutrition project, 2016).



3. METHODOLOGY AND DESIGN OF THE STUDY

3.1 Study Design

Institutional based cross sectional design was employed to asses under nutrition and

associated factors in adolescent girls attending high schools at Layarmachiho District.

3.2. Study Area

The study was conducted in lay armachiho district high schools which are found in
the north Gondar zone and the center of district known as Tikle dengay town which is
located 24 km from Gondar town. In the district there are 59 elementary schools and
3 High Schools .From the three High Schools in 2017GC, 2125 male and 2520
female total 4645 students found (District education office). The district has a total
area of 129,272 hectares with 26 Kebeles and the average total population is
140,417 out of these males are 69,506 and females are 70,911(District
administration office).The area is tropical high land situated at 1500-2700m above
sea level. Almost all kebeles are rural and source of income is agriculture. Cereal
crops are the most common source of foods. The center of the district has one Health

center and Health post. The study was conducted from February to march, 2018.

3.3. Population

3.3.1. Source of Population

All adolescent girls age (11-19) attending high schools in the Layarmachiho district

was the source population.

3.3.2. Study Population

All selected adolescent girls age (11-19) attending their secondary education in the
selected high school of Layarmachiho district was considered as the study population.



3.4. Inclusion and Exclusion Criteria

3.4.1. Inclusion Criteria

Adolescent girls who are in the age of (11-19) years attending high schools in the

Layarmachiho district were included in the study.

3.4.2. Exclusion Criteria

Adolescent girls who have abnormal spinal curvature.

3.5. Sample Size Determination

A single population proportion formula was used to determine the sample size.

Prevalence of stunting and thinness in adolescents girls were 31.5% and 13.6%

respectively (Wassie et al., 2015), Confidence level of 95 %, 5% margin error used.

n= (za/2)?p (1-p)/d?

Table 2:1 Sample Size Determination

Specific Assumption

p d 4 n ntotal |Reference
Objectivel(stunting ) | 0.315 [0.05 |1.96 |332 366  |Wassie,et al.,2015
Objective2(wasting ) | 0.136 [0.05 |1.96 |181 199  |Wassie,et al.,2015

ntotal= total sample size after adding 10% non-response

objectives 366 is taken as final sample size.

rate, comparing two



3.6. Sampling Technique/Procedure

The study was conducted in Layarmachiho district high schools adolescent girls.
From the three governmental High Schools, one is secondary School (9-10) and two
Preparatory and Secondary Schools (9-12). Total number of female students were
identify through viewing registers in the district education office and director office

of each school.

A proportional allocation formula was used to estimate the total number of
participants each school. Final samples were drawn using systematic sampling
technique. Selection of female students from the three high schools of each grade

level (9, 10, 11, and 12) was done by the following allocation proportionate formula.
ni=n *Ni
N

Where ni = is sample size required by each schools

n= total sample size needed for the study.

Ni= total female students of each high schools.

N= N1+N2+N3 is the total female students in the three high school.
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Figure 3:1 Sampling Procedure
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3.7. Study Variable

3.7.1. Dependent Variable

Wasting and stunting among adolescent girls

3.7.2. Independent Variable

1.Socio-demographic factors includes Age, Marital status of parents, Religion,
Educational status, Place of residence, Family size, occupational status of parents ,

school type, grade level of students.

2 .Behavior related characteristics includes alcohol intake, cigarette smoking
3. Dietary factors such as, meal diversity, dietary pattern.

4. Household environment characteristics (water source, toilet availability, garden
availability.

5. Medical and Menstrual history.

6. Health and nutrition information characteristics (mass media exposure or not.
3.8. Data Collection Procedure and tools

3.8.1 Data Collection Tools

A structured interview and pretested questionnaire designed by reviewing EDHS
report and different literatures were used to collect data. The questioner include
socio-demographic characters, nutritional status, behavior related characteristics,
household environment, health and nutrition information characteristics, medical and
menstrual history. The questionnaire was organizing first in English and then converts

to Amharic by high school language teachers.

3.8.2. Data Collection Procedure

The data were collected using interview administer questioner and anthropometric
measurement. There are two data collectors who were biology teachers and one
BSc nurse as supervisor. Two days training was given to data collectors on how to
collect data including interview, fill questionnaire and how to make anthropometric

measurements, pre-test of questionnaires and data entry issue. The questionnaire



was pretested in related site out of sample schools by take 5% of total sample size and
comments and suggestion identify in the pretest was incorporate in the final
description. Anthropometric measurement was used to measure weight and height of
adolescent girls. Height was measured once with a Portable Height Scale to the
nearest 0.1 cm. The subject should take out her shoes, stand straightforward and
looking straight in a vertical plane with feet together and knees straight. The heels,
buttocks, shoulder blades and the back of the head touch against the barrier. Body
weight was measure using the platform weighing Scale to the nearest 0.1 kg that has
the ability to measure 0-140 kg. The scale pointer was adjusted at zero before
take measurement. Subjects were informed to take off shoes and heavy closes.

The standardized dietary diversity tool with 24-hrs recall was used to assess the
dietary intake of adolescent girls. Adolescent girls were interviewed to list the food
items they consume the previous 24 hrs, earlier the date of study. Then it was
grouped in to nine different food groups. The food items are grains or other starchy
roots and tubers, Vitamin A rich fruits and vegetables, Dark Green Leafy
Vegetables, Organ Meat, Flesh foods, other fruits and vegetables, Legumes and
nuts, egg and diary product. Dietary diversity score of adolescents was measured to

indicate poor score < 4 food groups, medium score 4-5 and high score for > 6 food

group.
3.8.3 Data Quality Control

Qualities of data were maintained by training the data collectors and supervisors.
Pretest was done on 5 % (18.3) of the questioner. The completeness of the
questionnaire was checked before data entry every day. Anthropometric
measurements of subjects done by trained data collectors using standard procedures
(The WHO growth reference). Dietary diversity information was collected by asking
the adolescent girls consumed a particular type of food in the previous 24 hrs.

3.8.4. Method of Data Analysis

The Data was first entered into EPI-INFO and transferred to SPSS after collected

information. Then the data analysis was done by using SPSS Version20 and WHO

Anthroplus software .Descriptive statistics used to show description of the results.

Anthropometric measurement was converted in to height for age Z- score and BMI
13



for age Z- score using WHO Anthroplus software. Then nutritional status of
respondents were classified as stunted (HAZ <-2SD) and wasting (BAZ-2SD).Binary
logistic regression analysis was done to identify factors associated with under
nutrition. Bivariate analysis was done and variables with p- value <0.2 were passed
to multivariate logistic regression analysis in order to show the predictors of under
nutrition. An Odds Ratio with a 95% Confidence Interval was used to show the

strength of association. Finally, significance was stated at p < 0.05.

3.9. Ethical Consideration

Ethical clearance was gain from Bahirdar Energy center, Department of Applied
Human Nutrition Bahir Dar University. Formal letter was gain from Department of
Applied Human Nutrition Bahir Dar University. The allowed letter was written to
Layarmachiho woreda education office, all secondary schools and concerned bodies

in the district.

After receiving permission from the schools, the principal investigator set dates and
times of data collections. Students and their parents were informed and description
was given about the purposes, the procedure and all the confidentiality issues.
Participants also reported to that participation was done on voluntary basis and that
they could withdraw at any time if they are not happy. Names or personal identifiers

should not include in the data to maintain participant’s confidentiality.

3.10. Dissemination of result

The final result was presented as partial fulfililment of the degree of Master of public

health to department of applied human nutrition.



3.11. Operational Definition

Good dietary diversity...... ............... Adolescent girls with dietary diversity
score of the median and above the median values (>4 food groups) from nine food

group.

Improved water source.............. Including like tap water, public tap and protected
well.
High mass media exposure..........c.ccccenee. Adolescent girls who had listened

radio or watched television or read newspaper/magazines at least once a week.

Improved toilet................... Include flush toilet and pit toilet with slab.
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4. RESULT AND DISCUSSION

4.1 Result
4.1.1 Socio-demographic Characteristics of Study Participant

The mean age of the study participants was 16.8 years (16.8 £ 1.33 SD) range from 14
to 19 years. From a total of 366 samples, 156 (42 .6 %) were aged between (14 — 16)
years and majority of them 210 (57.4 %) were aged between 17-19 years. About
144(39.3%) were living in urban area while 222(60.7%) were living in rural area.
About 14 (3.8%) were Muslims, 7(2%) were protestant and 345(94.2%) were
orthodox by religion. Majority of them 276 (75.4%) were grade 9-10 while 90
(24.6%) were grade 11-12. In terms of educational status of respondents father
showed 253 (69.1%) were unable to write & read, 52 (14.2 %) were able to read and
write, 25(6.8%) were primary school, 13 (3.6%) were secondary school educated and
23(6.3 %) were collage and above. The occupational distribution of the students’
fathers showed that 48(13 %) were Governmental employee, 286 (78 %) were
farmers, 11 (3 %) were daily laboure, 21 (6%) were merchants. Educational status of
the students” mother showed that almost half of the respondents werel88 (51.4 %)
were unable to write & read, 129 (35.2 %) were able to read and write, 18(4.9 %)
were primary school educated, 13 (3.6%) were secondary school educated and 18 (4.9
%) were collage and above. The occupational distribution of the students’ mothers
showed that 26 (7 %) were Governmental employee, 323 (88.3 %) were house wife,
16 (4.4 %) were daily laboure, 1 (0.3 %) were merchants. About 194(53 %) of the
students were living in the family size < 5 and 172 (47 %) of students were living a
family size > 5. About 291 (79.5 %) parents of the participants were married whereas
75 (20.5 %) were divorced as shown (Table, 4:1)



Table 4:1 Socio-demographic Characteristics of Study Participants in Lay Armachiho
District, Northwest, Ethiopia, 2018.

variable categories Frequ | % workers
ency Merchant 21 6
Age 14-16 156 42.6 Educational | Unable to | 188 51.4
17-19 210 | 574 status of read &write
Residence | urban 144 | 393 mother Read &write | 129 | 35.2
rural 222 60.7 Primary 18 4.9
Religion Orthodox 345 94.2 school
Muslims 14 3.8 Secondary 13 3.6
protestant 7 2 school
Grade level | 9-10 section | 276 75.4 Collage & |18 4.9
of students | 11-12section | 90 24.6 above
Educational | Unable to | 253 | 69.1 Occupation | House wife | 323 | 88.3
status of read &write of mother | Government | 26 7
father Read &write | 52 14.2 al employee
Primary 25 6.8 Dailylabouer | 16 4.4
school Merchant 1 0.3
Secondary 13 3.6 Marital Married 291 | 795
school status of Divorced 75 20.5
Collage & |23 6.3 parents
above Family size | >=5 172 | 47
Occupation | Farmer 286 78 <5 194 |53
of father Government | 48 13 Source Trade 23 6.3
al employee income of | Agriculture | 292 | 79.8
Daily 11 3 parents Employment | 51 13.9




4.1.2. Eating Habit of Study Participant

In terms of 24 recall times 246(67.2 %) ate their breakfast and 120 (32.8 %) did not
eat their breakfast, 313(85.5%) eat their lunch and 53(14.5%) didn't, 241(65.8 %) eat
snack and 125(34.2 %) didn't while 323(88.3%) eat dinner and 43(11.7%) didn't eat

as shown (Figure, 4:1).
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90% 85:50% %
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70%
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40%
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m not used

break fast lunch snack dinner

Figure 4:1 Eating Habit of Adolescent Girls in Lay Armachiho District, Northwest,
Ethiopia, 2018

4.1.3. Meal Patterns of Study Participants

Most of the adolescents 256 (69.9 %) had a frequency of meal > 3 times per day and
110 (30.1 %) had a frequency < 3 per day. About 201 (55 %) of the students were
skipped their regular meals in the previous weeks due to Shortage of food 18 (4.9 %),
lack of appetite 86 (23.5%) and 97 (26.5 %) sickness. One hundred seventy nine
179(48.9) respondents ate their food separately and 187 (51.1 %) ate their food
together with parents. About 165 (45.1%) ate left over foods while more than half
201(54.9 %) ate fresh foods as shown (Table, 4:2).



Table 4:2 Dietary Practices of Adolescent Girls in Lay Armachiho District,
Northwest, Ethiopia, 2018

Variable Categories Frequency %
Frequency of eating per day < 3 times 110 30.1
> 3 times 256 69.9
Type of meal, you usually eat Break fast 76 20.8
Lunch 243 66.4
Dinner 47 12.8
Did you have to skip any regular | Yes 201 54.9
meals in the previous week? No 165 45.1
Reason to skip regular meals in the | Shortage of food | 18 4.9
previous week Lack of appetite | 86 23.5
Sickness 97 26.5
Times to skip regular meals < 3 times 140 38.3
3-5 times 57 15.6
>5 times 4 1
Do all family members eat together? Yes 187 51.1
No 179 48.9
Who is first served? Mother & father |2 0.5
father 1 0.3
Children 176 48.1
From the children who is first served? | Female 7 1.9
Male 19 5.2
Together 150 41
What type of food do you eat? Fresh 201 54.9
left over 165 45.1

4.1.4 Dietary Diversity of Study Participants

Based on dietary diversity history 141(38.5%) were classified under poor dietary
diversification (consumed <4 food item out of 9) and 225(61.5%) were good dietary
diversification (consumed > 4 food items out of 9 food groups) and dietary diversity
score information indicate 141(38.5%) were poor (0-3) score, 100(27.3%) were

medium (4-5) score and 125 (34.2%) were high (>=6) score as shown (Figure, 4:2).
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m <4 food items
m >=4 food item

Figure 4:2 Dietary Diversity of respondents in Lay Armachiho District, Northwest,
Ethiopia, 2018

4.1.5. Households environmental characteristics of study participant

From the total of 366 respondent 204 (55.7%) used drinking water from improved
source and 162 (44.3 %) utilized unimproved water source. Respondents were made
safe their drinking water using boiling were 83 (22.1%), using clothes were 11(3%)
and chemicals were 111(30.1%) and 49(13.3%) were not done any technique due to
lack of knowledge. About 112 (30.6 %) did not safe water due to lack of money and
time 32(8.7%) and 80 (21.9 %) respectively. About 185 (50.5%) and 210 (57.4%) of
the study subjects reported that home gardening and toilet were available in their
home, respectively. Out of one hundred eighty- five, 80(21.9%) were grown fruit,
31(8.5%) were grown vegetable and 74(20.2%) were grown both fruit and vegetable
for the purpose of home consumption 95(26%), sales 13 (3.5%) and both home
consumption and sales 77(21 %).Out of two hundred ten, 176 (48.1 %) had improved
toilet and 34(9.3%) had unimproved toilet kind. Out of one hundred fifty six,
135(36.9 %) used open field and 21 (5.7 %) used public toilet. During the last two
week 144 (39.3%) were washed their hand with soup for < 5 days while 222 (60.7 %)
were washed their hand for 5 > days as shown (Table, 4:3).



Table 4:3 Household Environment Characteristics of Adolescent Girls in Lay

Armachiho District Northwest, Ethiopia, 2018

Variable Categories Frequency %
Source of water Improve 204 55.7
Unimproved 162 44.3
Do you do to make water safe? | Yes 205 56
No 112 30.6
Do not know 49 13.4
Method to safe water for drink | Boiling 83 22.6
Chemicals 111 30.3
Using clothes 11 3.1
Why you do not treat water? Not enough time 80 21.9
Not enough money | 32 8.7
Do you have home garden? Yes 185 50.5
No 181 49.5
What do you grow on it? Fruit 80 21.9
Vegetable 31 8.5
Fruit and vegetable | 74 20.2
purpose of vegetable home consumption | 95 26
For sales 13 3.6
For sales& home 77 21
Do you have toilet in your | Yes 210 57.4
home? No 156 42.6
kind of toilet facility Improve 176 48.1
Unimproved 34 9.3
Where do you use toilet? Open field 135 36.9
Public toilet 21 5.7
Last week, times bath with | <5 times 144 39.3
soup? >5 times 222 60.7
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4.1.5. Health and nutrition information and menstrual histories of study participant

From the total of 366 respondent 170(46.4%) have information on nutrition and
196(53.6%) have no information on nutrition. From those who have information on
nutrition, 92(25.1%) have got information from radio, 78 (21.3 %) were from TV for
1-3 days 116(31.7 %), 21 (5.7%) for 3-5 days and 33 (9 %) > 5 days. Among the
adolescents about 136 (37.2%) experienced disease in the last two weeks and majority
230 (62.8 %) were not exposed with disease in the last two weeks. In the menstrual
history majority 298 (81.4%) had begun at the age of <12yrs 16(4.6%), 12-14yrs 197
(53.8%) and >15yrs 85(23.2%) while few 68(18.6%) had not started as shown (Table
4:4).

Table 4:4 Health and Nutrition Information and Menstrual Histories of Adolescent’s
Girls in Lay Armachiho District, Northwest, Ethiopia, 2018.

Variable categories Frequency | %
Do you attend mass media? Yes 170 46.4
No 196 53.6
kind of mass media Radio 92 25.1
television 78 21.3
Time attend mass media 1-3times 116 31.9
3-5times 21 5.7
>5times 33 9
Do you suffer from disease in the | Yes 136 37.2
last week? No 230 62.8
Disease you had in the last week | Respiratory infection | 41 11.2
Diarrhea/vomit 51 13.9
Ear infections 44 12.1
Time illness stay < 3days 55 15.1
3-5 days 30 8.2
>5days 51 13.9
Have you begun menstruation? Yes 298 81.4
NO 68 18.6
Age you see your first| <12yrs 16 4.6
menstruation? 12-14yrs 197 53.8
>15yrs 85 23.2
Are you a member of youth | Yes 30 8.2
association? No 336 91.8




4.1.6. Food items of Study Participants

Among the participants 328 (89.6 %) of them consumed grains or other starchy roots
and tubers (staples), followed by other vegetables 279 (76.2 %), vitamin A
203(55.5%), legumes199 (54.4%), green vegetable 185(50.5%) and consumption of
animal source were relatively low shown egg 139(38 %), 136(37.2 %) flesh meat,
135(36.9 %) dairy product and organ meat were relatively low that was 99 (27 %)

compare to other animal source as shown (Figure, 4:3)
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Figure 4:3, 24 hrs Dietary Diversity recalls of Adolescent Girls in Lay Armachiho
District, Northwest, Ethiopia, 2018.
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4.1.7. Factors Associated with Wasting of Study Participants

Among socio-demographic and economic factors age, religion, residence, marital
status, their school, Grade level of students, occupation of their parents, Educational
status of their parents and source income of parents were not associated factors at
binary logistic regression analysis (p values > 0.2) while skip meals, hand washing
practice, family size, source of water and dietary diversity histories were associated
factors at binary logistic regression p value ( < 0.2) and passed for multivariable

logistic regression analysis.

In multivariable logistic regression analysis family size, water source and dietary
diversity histories were significantly associated with wasting. Adolescent girls whose
family size < 5 were less likely to be wasting compared to those adolescent girls
whose family size > 5 (AOR=0.45, 95%, CI: 0.21 - 0.93). Adolescent girls who had
low DDS were more likely to be wasting (AOR: 2.1, 95% CI: (1.02, 4.31) than those
adolescents girls with high DDS. Adolescent girls who used drinking water from
improve water source were less likely to be wasting as compared to adolescent girls
who used drinking water from un improve water source (AOR= 0.39, 95% CI: (0.19,
0.84) as shown (Table 4:5).



Table 4:5 Binary and Multivariate Logistic Regression Model of Factors Associated
with Wasting among Adolescent’s Girls in Lay Armachiho District, Northwest,
Ethiopia, 2018

variable Wasting | COR (95% Cl) AOR (195 % CI)
yes | No

Family size

>5 25 | 147 ]0.42(0.21,085F |0.45(0.21,0.93)*

<5 13 | 181 1 1

Skip meal

Yes 26 | 175 | 1.89(0.92,3.88) 1.53 (0.72, 3.25)

No 12 | 153 1 1

Hand washing practice

< 5 days/week 21 [123]2.06(1.05,4.13) |1.7(0.84,3.46)

> days /week 17 | 205 1 1

Dietary Diversity

<4 23 |118]2.73(1.37 5.43)* |2.1(1.02 4.31)*

>4 15 | 210 1 1

water source

improve water source 12 | 192 1 1

Unimproved water | 26 | 136 | 0.33(0.16 ,0.67)* 0.39(0.19,0.84)*

source

AOR=adjusted odd ratio, COR= crude odd ratio, Cl=confidence interval,

*= significant associated factors.

4.1.8. Factors associated with stunting of study participant

Among socio-demographic and economic factors residence, marital status ,source
income of parents, meal frequency, disease exposed histories and menstrual histories
were associated factors at binary logistic regression analysis (p values< 0.2) for
stunting. Among those marital status, meal frequency, residence and disease histories
were significant at binary logistic regression analysis. In multivariable logistic

regression analysis marital status, meal frequency, residence and disease were
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significantly associated with stunting. Adolescent girls who came from urban were
more likely to develop stunting compared to those who came from rural (AOR=1.87,
95% CI=1.08-3.23). Adolescent girls consumed their diet less than three times per
days (AOR=2.2, 95%, CI: 1.27 - 3.81) were more likely to develop stunting than
those who consumed more than three times per days. Adolescent girls who came from
divorced parents (AOR=2.19, 95% CI=1.21-3.97) were more likely to develop
stunting compared to those who came from marriage. Adolescent girls who were
exposed with disease last two weeks were more likely to be stunting (AOR: 1.78, 95%
Cl: (1.06, 2.98) than those adolescents girls did not exposed with disease in the last

two weeks as shown (Table,4:6).

Table 4: 6 Binary and Multivariate Logistic Regression Model of Factors Associated
with Stunting among Adolescents Girls in Lay Armachiho District, Northwest,
Ethiopia, 2018.

variable Stunting COR (95 %Cl) AOR (95% CI)
Yes | No
Residence
Urban 42 102 | 1.71(1.05,2.79)* | 1.87(1.08,3.23)*
Rural 43 | 179 1 1
Marital status
Divorced 27 | 48 2.26 (1.3,3.93) | 2.19(1.21,3.97)*
Married 58 | 233 1 1
Meal frequency
< 3 times /days 33 | 77 | 1.68(1.01,2.79)* 2.2(1.27 381§
> 3 times /days 52 | 204 1 1
Source income of parents
Salary 16 | 35 1.57(0.82,3.01) 1.42(0.69,2.9)
Agriculture 66 | 226 | 3.05(0.79,11.76) 3.36(0.83,13.56)
Trade 3 20 1 1
Disease exposed histories
Yes 41 | 95 | 1.82(1.12,2.98)* | 1.78(1.06, 2.98)*
NO 44 | 186 1 1
Menstrual histories
Yes 63 | 235 1 1
NO 22 | 46 0.56(0.31,1.01) 0.59(0.32,1.09)

AOR=adjusted odd ratio, COR= crude odd ratio, Cl=confidence

interval *= significant associated factors.




4.1.8. Nutritional Status of Adolescent Girls

Wasting (body mass index for age Z score <-2) was observed among 10.4 %

respondent, while 23.2 % of them were stunted.
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Figure 4:4 Nutritional Statuses of Adolescent Girls in Lay Armachiho District,
Northwest, Ethiopia, 2018
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4.2 Discussion

This study indicated that (38) 10.4 % of the adolescents were wasted and (85) 23.2 %
of them were stunted. The predictors of under-nutrition among adolescent girls were
family size, dietary diversity, water source, meal frequency, marital status, disease
exposed histories and residence. The result of wasting in this study is lower than the
study conducted in West Bengal India 49% thinness (Amitava et al., 2017), 26%
thinness in rural Bangladeshi (Nurul et al., 2010), 13% thinness in Ouagadougou
(Daboné et al., 2011), 15.6% thinness in Kenya ( Leenstra et al., 2005) this might be
socio economic factors variation and study setting. In Ethiopia the result of thinness in
this study was lower than 37.8% wasted in Tigray region (Gebremariam et al., (2015)
, 21.4% thinness in Adwa town(Tsgehana et al., 2016),13.68% thinness in bale zone
Oromia region (Ahmed ,Y. et al., 2015),14.8% thinness in Arsi zone Oromia region
(Yayehyirad,et al., 2017),13.6 % thinness in Amhara region ( Wassie et al., 2015),
14 % thinness in Ethiopia nutrition baseline report (2009/10).

The result of stunting in this study is lower than the study in Malaysia India stunt 64%
(C.Y.Wong et al., 2015), 54% stunting in West Bengal India (Amitava et al., 2017),
32% stunting in rural Bangladeshi (Nurul et al., 2010) and 31.5% stunting in Amhara
region (Wassie, et al., 2015). The result of stunting in this study is higher than the
study in Ouagadougou 8.8% stunting (Daboné et al., 2011), 12.1% stunting in Kenya
( Leenstra,et al., 2005), 12.2% stunting in Adwa town (Tsgehana, G. et al., 2016) and
15.6% stunt in Adama city central Ethiopia (Roba et al.,2016) and 20.2 % stunting in
Arsi zone Oromia region (Yayehyirad et al.,2017). The result of stunt in this study is
similar with the study in Ethiopian nutrition baseline report 23 % stunted (2009 /10).
These findings indicated that under-nutrition is a major public health problem in
majority of Ethiopian communities including urban and rural adolescents. The cause
of prevalence difference might be associated with the socio demographic
characteristics of household and some of the research community based while this
study is school based.

Adolescent girls whose family size <5 was 55 % less likely to be thin as compared to
those whose family size > 5. This finding is similar with the finding from Adwa town
(Tsgehana et al., 2016). This might be due to having less family members which leads

to less sharing of available food in respondent house and not cause inadequate


https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20214090
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20214090

consumption of food to be thin. Adolescent girls whose dietary diversity score < 4 had
2.1 times more likely to be thin as compared to Adolescent girls whose dietary
diversity score > 4. This finding is similar with Amhara region (Wassie et ., 2015),
Bale zone Oromia region (Ahmed et al. 2015), Adama city (Roba et al.,2016).This
might be due to the fact that poor dietary diversity causes inadequate energy
accumulation and lack of other essential nutrient that support growth and
development. Adolescent girls who used drinking water from improve water source
were 61% less likely to be thin as compared to adolescent girls who used drinking
water from unimproved water source. This finding is similar with the finding from
Adwa town (Tsgehana et al., 2016). This might be the fact improve water is not the
reservoirs of pathogen compare to unimproved water source therefore infection with
pathogen reduced and not leads to poor nutritional status.

Adolescent girls whose meal frequency less than three times per day had 2.2 times
more likely to be short as compared to Adolescent girls whose meal frequency > 3
times per days. This finding is similar with Bale zone Oromia region (Ahmed et al.,
2015), Arsi zone Oromia region (Yayehyirad et al., 2017). This might be linked with
skipping meals and causes inadequate intake of food which leads to being short.
Adolescent girls who came from urban were 1.87 times more likely to develop
stunting compared to those who came from rural. So rural is negatively associated
with stunting. This finding is similar with Jimma zone; southwest Ethiopia (huruy et
al., 2015). The observed urban-rural difference could be an indication of low access
and use of health services in the rural areas as compared with urban areas. Adolescent
girls who came from divorced parents were 2.19 times more likely to develop stunting
compared to those who came from marriage. This might be linked with low income
and difficult to satisfy requirements and also may cause psychological problem. This
condition leads poor growth .Adolescent girls who were exposed with disease in the
last two weeks were 1.78 more likely to be stunt than those adolescents girls who did
not exposed with disease in the last two weeks. This finding is similar with Jimma
zone; southwest Ethiopia (huruy et al., 2015). This is the fact that repeated infections
leads to weak immunity system and create opportunity to other infections that leads to

poor growth.
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5. CONCLUSION AND RECOMMENDATION

5.1. Conclusion

Thinness and stunting problem was found in this study area. Dietary diversity history,
water source and family size were significantly associated with thinness among the
respondents. Meal frequency per day, marital status, residence and disease exposed
histories were significantly associated with stunting among respondents. This result
helps to understand the degrees of the problem in the study area.

5.2. Recommendation

Based on the information of the factors that significantly associated with under
nutrition of adolescents girls in this study, the following recommendation should be
applied.

1. District health office should be refined the community about adolescent feeding
Practice and transmit message for each school to established club that can describe
about nutritional information.

2. District health office & health extension workers should be strength education on
health care benefit in school and community.

3. In general District health office combined with mass media owner to transmit

message about adolescent under nutrition and its consequences in the next generation.
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ANNEXES

Annex 1: English Form of Participant’s Consent and Information
Sheet

Annex 1.1 Information Sheet.

Title of the research project: under nutrition and associated factors among
adolescent girls, at I/armachiho district high schools, North West Ethiopia.

Name of the organization: Bahrdar University, Department of Applied Human
Nutrition, Bahirdar Energy center.

Sponsor: Self

Introduction

My name is Alemtsehay Taye and training at university of Bahrdar for master degree.
I am doing research on adolescent girls’ nutritional status. | am going to contribute
you information and invite you to be part of this research. Before you agree to be part
of the research you can talk to anyone you feel comfortable with about the research. If
there is any word that you don’t recognize, you can ask me and | will clarify.

Purpose of Research Project: The purpose of this investigation is to assessing
factors associated with under nutrition among adolescent girls at L/Armachiho
district high schools. The study should help to promote and provide confirmation for
the health system and different participants who are working on nutrition, to plan
applicable and the most effective nutrition intervention in the study setting and also
used as a baseline for subsequent studies.

Procedure: In order to collect the data, we call you to take part in our project. If you
are willing, you need to realize and sign the consent form.

Risk/ Discomfort: By participating in this research project you may feel some
discomfort especially on sacrifice your time otherwise no risk in participating in this
study.

Benefits: If you are participating in this research project, the productivity of the
study will have both direct and indirect profit to you, as well as your family and the
community at great will get appropriate education and services in the future on

nutritional status of adolescent girls.



Incentives: You will not be delivered any payment to take part in this project.
Confidentiality: The information collected from this research project will preserved
confidential and information about you that will be collected by this study will be
kept in a file, without your name, but a code number assigned to it.

Right to refuse or withdraw:

You have full right to reject from participating in this research.

Persons to contact: If you want to recognize more information you can exchange;
Investigator: ALEMTSEHAY TAYE

University of Bahrdar, Department of Applied Human Nutrition, School of chemical
and food engineering,

Phone number, +251918808248, Email address alemtaye01@gmail.com

Annex 1.2- Consent Form
University of Bahir Dar on adolescent under nutrition and associated factors, at

Lay Armachiho District high schools, North Gondar, Ethiopia, 2017.

Good mooring/Good afternoon, my name is . lam the supporter

of the team for the study guiding by Alemtsehay Taye as partial fulfillment for the
requirement of Applied Human Nutrition, under the University of Bahir Dar,
Department of Applied Human Nutrition, School of chemical and food engineering
The main target of this study is to assessing factors associated with under
nutrition among adolescent girls. Your name will not be written and all the
information you will give to me will be kept trustworthy, your participation is
voluntary based and you are not obliged to answer any question if you do not want to
answer it. If you have any question, you can ask freely at any time. The interview will
not take more than 30 minutes.

Do I have your permission to continue? If yes thanks and continue.

Name of the respondent

Investigator/Data collector name

Signature
Code No

Date of interview

Supervisor name Signature
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Annex 2: English Form of the Questionnaire.
Part I: Socio Demographic Questions

Name of the school

Data of collection

Student’s code / Identification number Date of

S.N

Socio demographic information

Response

code

101

age

102

Residence

1.urbon 2.rural

103

Grade level of the student

1.9
3.11

2.10
4.12

104

School type

1.Governmental

105

Religion

1. Orthodox

2. Muslim

3. Protista

106

Educational status of father

1Unable to read and write

2.Read And Write

3.Primary School9(1-8)

4.Secondary School

5.College And Above

107

Occupation of father

1.Governmenta employee

2. Farmer

3.Daily Labourer

4.Merchant

108

Educational status of mother

1.Unable to read and write

2.Read And Write

3.Primary School(1-8)

4.Secondary School

5.College And Above

109

Occupation of mother

1.Housewife

2.Government Employee

3.Daily Labourer

4.Merchant

110

Marital status of parents

1. single

2. married

3. .divorced

111

Family size

1. < 3individuals

2.3-5 individual

3. > 5 individuals

112

Source of income

1. Employment

2. Trade

3.Agricalture




Part I1. Meal pattern

Question Response Skip
201 | How many times do you eat per day? | 1. One times
2. Two times
3. Three times
4 and above
202 | In the past 24 hours did you eat your | 1.yes
breakfast? 2.NO
203 | In the past 24 hours did you eat your | 1.Yes
lunch? 2.No
204 | In the past 24 hours did you eat your | 1.Yes
snack? 2.No
205 | In the past 24 hours did you eat your | 1.Yes
dinner? 2.No
206 | What were the meals you usually | 1.Breakfast
Ate? 2.Lunch
3.Dinner
207 | During the previous week, did you | 1.Yes If2
have to skip any regular meals any [ 2 No skip,
day, That is, breakfast, dinner snack, to
lunch 210
208 | Breakfast, lunch  or dinner? What | 1.Shortage Of Food
were the reasons you had to Skip -
regular meals on some days during the Z'L?‘Ck of appetite
previous weeks? 3.Sickness
209 | How many times did you skip the | 1.<3times
regular meals in the previous week? 2.3-5 times
3.> 5 times
210 | Do all family members eat together? 1.Yes If 1
2.No skip
to 213
211 | Who is first served? 1.Father  2.mother
3.Fatherand mother
4. Children
212 | From the children who is first served? | 1.Females
2. male
3. together
213 | What type of food do you eat? 1.Left over
2.Fresh food

37




Part. 3. Medical history
S.N | Question Response skip
301 Did you suffer from | 1.Yes If
any disease in the last | 2 No 2,skip
two weeks? ,304
302 What were the diseases | 1.respiratory infection
you had in the last two | 2 gjarrhea/vomiting
weeks? - -
3.ear infections
4.0thers(specify
303 | For how many days did | 1. Less than 3 days
the illness stay? 2. 3-5days
3. >5 days
304 | During the last week, | Number of days......
how many days did you
bathe with soap?
4 Household environment characteristic
S.N Question Response Skip
401 | Where do you get water for | 1.tap water 2.public tab
drinking? 3. Protected well
4. Unprotected spring
5.unprotected well
402 | Do you do anything to the | 1.Yes if2 ,404
water to make it safe for |5 Ng
I
drinking? 3.Don"t know if3,405
403 What do you usually do to | 1.Bail
make the water safer to drink? | o Add water guard
3.Strain using cloth
404 | Why you don’t treat water? 1.Not enough time
2.Not enough money
405 | How long it take to fetch water? | 1.< 15 minute
2.15 minute-1hrs
3.more than 1hrs
406 | Do you have home gardening? | 1.Yes If2
2 No skip409




407 | What do you grow on it? 1.Fruits
2.Vegetables
3.Fruits and vegetable
408 | For what purpose do you grow | 1.For home use
the
. 2.For sale
Vegetable and/or fruits?
3.For sale & home use
4.0ther( specify)
409 | Do you have toilet in your | 1.yes if2, 411
home? 2 No
410 | What kind of toilet facility do | 1.Flush toilet
your households own? 2.Pit toilet with slab
3.Pit toilet without slab
411 | Where do you use toilet? 1.0Openfield
2.Public toilet
5. Health and Nutrition Information Characteristics.
S.N | Question Response skip
501 | Are you member of any| 1ves If,2
adolescent forum/ association? 2 No skip,503
502 | What are the Services you
received from the association? 1.Hygiene & sickness
More than one answer is :
Possible? 2.Ec!u_cat|on on
nutrition
503 | Do you attend mass media? 1.Yes If,2 skip
2.No 601
504 | What kind of mass media do | 1.Radio
you? 2. Television
3. Newspaper
4. Magazine
505 | How often do you attend mass 1.1-3 times
media in the last week for at least 2 3.5 times
1 hour? .
3.>5 times
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6. Menstruation History

in the past 24 hrs?

other milk product

S.N | Question Response skip
601 | Have you begun menstruation? 1.yes If2
2.No skip
701
602 | At what age did you see your | 1.<12year
first?menstration? 2 12-14
3. >15 year
603 | For how many days does the |1.Less than
menstruation stay ? days
2.3-5 day
3.6-8 days
. Dietary diversity.
No Questions Examples Response
701 Did you eat starchy staple | Corn/maize, rice, wheat, | 1.Yes
in the past 24 hours? sorghum or other grains | 2 Ng
or foods made from these
702 | Did you eat dark green :?;ék g;g%ggga%i‘r’%%?‘tabeﬁs 1.Yes
Izejl;yga/;%etables in the past inclhding wild " 12 No
703 | Did you eat other vitamin | Carrots, sweet potatoes, 1.Yes
A rich fruits and vegetables 2 No
in the past 24 hours?
704 Did you eat other fruits | Other vegetables (e.g.| lyes
and Vegetables in the past | Tomato ,onion , garlic) | 2 Ng
24 hours? including wild one
705 Did you eat organ meat in | Liver, kidney, heart or | 1.yes
the Past 24 hours? other organ meat or| 2 Ng
blood- based foods
706 Did you eat flesh meat in | Beef, pork, goat, | 1.yes
the pas24hours? chicken 2 No
707 Did you eat eggs in the past | Chicken, guinea fowl or | 1.yes
24 hours? any other egg 2 No
708 Did you eat Legumes/ nuts | Beans, peas, lentils, nuts, | 1.yes
in the Past24 hours? seeds or foods made | 5 Ng
from it
709 Did you eat dairy products | Milk, cheese, yogurt | 1.yes

2.No




8. Behavior Related Factors

S.N Question Response Skip to
801 | Do you a habit of Smoking? 1.Yes If2
,803
2.No
802 | If your answer is yes for how long do | 1.< 6 months
you smoke? 2.> 6 months
803 Do you drink alcohol? 1.Yes 2.No
804 | If your answer is yes for how long do| 1. < 6 months
you smoke? 2. > 6 months
9. Anthropometric Measurement
S.N Measurements. Response. Code
901 Weight | In Kg
902 Height In cm
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Annex 3: Amharic form of Participant’s Consent and Information

Sheet.
Annex 3.1 .Data collection and consent form

PAOYLE G P L aomPES PR
PI°CI°< /P TGk Con:

Va2V @L% o0t 070775 PUNFE  RLE O ATILPT AL Phao DM
ACANTaoANT AG Naoo DM NC%E AL A0S PPLLLCH 140G L1 a7
CULINA 10~ ::

CPG tavd-T16m N9 ANCAVL I

PeCEE 09 MWCAC RLICA, PACAT-9°INT  h2lhaS 9°M 9°CI°C ATA
OR.@ 7 PULATID WA NE-O NHaod-TT4m-

ao(1.8:

LY PavlBS O @A PO CTHIE® AL ACTIBVY ®L4% @O-NTNTLTH-
PUNTE LLE O AHOILPT AL Phoo M ACKTT Ntevalt ASNAe DN NGOk
AL TA0T PoLLLCH 14877 NhovAntS L1 Tm7 PoLINA 10+

PG ANDI° DA IPCIPS 9NTIE DA oolB ANNAN ATSU9° TGET AL LPe
AT WAL CHIAGTT AhAT DAD WIS IATO. A%T%L7T 1.

PTG TEERE PoLh LT 9°n2 8T

PTSE 90T :

AL  ALZIEP N7LTF PUNEE  RLE O A1LPTF AL Phoo M OChT?
Ntaoaht AG NAoo M NCYE AL TA0T PoLeTICH 1887  NFovAhts  AA-T
+eOH NCT V1St FPL HNOE Y. 2 TSR YR T4t Aot
NFALY L29° TG N7Lh%L0T 0J Fhndd U1 Poo@ith hPMem, Awdld
Aol aow /it PINTINN:

AT0C:

PTGET A% AT MWALTIRPY @45 0T C7LTT PUAEE LB BT
1Py P 2 AT POLTA TIUC/ahewao T HY TS AL 90990
PLLCOANVT . 14T PA°: 1IC 77 oolBT@. ATGE NMI° ANdAL 10,

TPI°F:

MY TG+ +HaF4 OO oL PT NPT ALTHE PoLT0T  TP9°
NLTCI oolBF®. 17 Mhoe )M ACYE AL 1005 4Me& T4&TF  ATITST
LMmPoIN::

PHAT6 NELPT:



NTGE Neohd AP P7LAT n9f CA°::

LOATC hharmOP:

(LY TG P7LANNN ovlB N7LATC Sm0PA: PTLANNN®. aom@P PACHP
Ao Pravpf  hRGTLM.I: avlBm. PG +ovl14@. LoNP 4-LA TLCT NEAK
Po.Pao T oo’ AA (@, ALTID. hSTAI::

1S PT@. POLTA OPT

CTHE®mI° 28 Tee NSCLT hHv ¢TA Ctmen7 WNTF 01751 oomeP
LA

AP Ahe ¢

PIe0LAN hAn #T(:+0918808248

a“1N alemtaye01 @gmail.com

3.2 Consent form

NMVCAC 2LNCAA 0N1-2°7N I NLLhAS 9°70 9°CI°C AT NA/h LTI P
OCS O-0T N7LTF CUATE LLE (Wi 9142 F AL Phov 2N OAChT7 (avhht
ASNhoe M AC%HE AL A0S P21.PCH 18T NraoAntSANT 2O
"CT7 Ahoopnt OHHDE aom@d 1.

av(\ ¢

WA RILI° adEV? 07% AMAD-hHY PooMuy-T GUTT

TG PS> NMVCACRINCHT  N19° T ho1hAS  9°7N 9°CI°C 14
PP CANPAVL ¢ CTS T (L7 AOA Uh 1@-:hHy NovbmA AL ACTT1H
@l @-2T N7LTF PUNTE LB G 916 PT AL Phoo 21N ACHTT 0Havnt
AS Nhaoo M NCYE AL A0S 091L.0LCH 18877 NtavAhtS AAT 2O
TCT AL oA TEEOTT “ThLe 10 PHY 9°CI°C oM fADT Phoo 2
UsF(FIC) 0100k O Fen1é T4 Aoo@d T AP oM 2SLPA
Aemeeat TLEDTF  COCHL FandE oo NMI° ANdAL 10 D 0T EEDT
Hee TCME MLUNLT MPL@T AIN1G aomPP LFAN: hACHL PI°ST iM%
D9 ooAN NLATC ATANPANT hHY TS+H 2C 0P N @-9° NI
AS L 09°P2 A18.LaoH NG A72716mP0 AN TINOAL W4T

ATPGE PIPGATERL PACNE oo L0 OGTY NF 10 Noom@d PAooAT§
®L9° NoomPE 1.8+ AaoAt-T PTILLNTTT TEE fhavavph aol+P ¢+mNd 10>
AFNCL NMI° AGaoNI50
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Annex 3.2: Amharic form of the questionnaire.

PAMmLP NATICHE

LT (T L1 T G— F AV[| B EEEE——— +7 -
1. 7U04-PS O1-VHAP ool

+.& | TeEDT h?14-51 av\OT

L0} I X A N [ Gav-t

102 | ao§ef NJ- 1.9 2. 1nC

103 | PH9m- PO 248 1.9 2. 10
3. 11 4. 12

104 | /0 1.003 N3 Q +&I°
2.a0 MNP LAV TI°

105 | V8295 T 1.ACT-200
2.a0-(1\9°
3. TethF 7t

106 | ANt O/ 248 1.970NS o094 P9 FA
2. 97NNG o294 P78
3.A785 L5 emS PP
4. U-NHE 248 PSP
5. hAB hiL? NAL

107 | AN P0é- UL 1.Pa070 1 O+
2. ACO ALC
3. PP (T

108 | PAST OH/F L8 1.970NS o094 P91 FA
2. 97INNG o294 PI°HTA
3. W85 L% emS+PT
4. U HE 248 MG PPT
5. hAZG hH.e NAL

109 | PAS-T P0é- U 1. 0t Aoot
2.0 0t (G
3.1.98

110 | eOuHON 2NF v P 1. 2NF PANTO
2. N'H8C £
3. P4k

111 | eHAN ANAT M- 1. hotk 03-F
2. h3-5
3. h5 NAL

112 | PO 0, 907348 1.P@CLav
2.778
3.¢7CS




2. Chao 2 NCYT7 Phavdik: TOELPT

. P PeLDT PPeED 9OAT
201 N+7 'l L oo LAT 1. A7& 10
2.0
3. 0dk 1l
4. héTS hILE NAL
202 0AL@- 24 Oat 0T €COT? OAFT | 1. AL
ne? 2. AANAU-9°
203 0AL®24 Ot @0T 9°4T7 OAHT | 1. AL
ne? 2. AANAU-9°
204 MA@ 24 Odt  @o0T  oohadniiy | 1.4
AT INC? 2. AANAU-9°
205 0AL® 24 (AT ONT A7 OAET | 1. AP
ne? 2. AANAU-9°
206 Al I av (- oo | 1. RCOT
Phoo 2N NCYF CHF®7 1@0-? 2. 947
3. hét7
207 0AL@ A9 Atooil, PASTIO hATi | 1. AL
OLAI°AN. £Ch T9°0 ThlT 2. PAY°
208 AL A ATao, LAST®- n9°7 | 1.00F @-0T
N1t 10-? PhPCOT FIC
2.29°71M CAATT
haos’C
209 WAL A7t Ao, PAGTIO- A9°7 | 1.h3 1H N37T
FUA 1H 1@-? 2. h3-5 1H
3. h5 14 NAg
210 PO AQN Nov-A- (A7L AL ANCE | {1, ho
LavN? 2 h@aN9°
211 Ng°2 N  hooI1Ml  AChl:  NooLavldf | {1 KO-+
.00 N °71D-? 2 "G
3.A5T AS A0t
4. NOT
212 hWALT 0T ¢15m A3 Navfavldf | 1.k
Lav)O)\? > M3
3.0-0E9° Na2e AL
213 o7 ALY 190N Y- 09T av .0 1.460 SOV
2. §41 PPy
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3. MS2% N\toopt CHUIE TPEDT

+.k | PLEPT

PTeLm I°ATI

nec?

301 | AA4T  v-AT A9 voog® OO | 1AL

2. a\goao™9°

+AFOFAN?

302 | AANGF UAT AICIFT 90T AR vaod® | 1. Poo A

ANt Yaog®
2.1+ AG
Tang

3. ¢ vaoy®

303 | vavao- A>T CUN $97?

nonk 7 AN
2. h3-5 +7
3. h5 +7 1AL

FTNAN?

304 | MA@ AFE A7 PUA LN NAoo-G | 4T HT SPP(-

4.0 @OT U's37 P70 E TEEPT

T | TEeEPT PTeE@m ICAT
401 | Aecom? P Fmel@ @Y 1.€76 0771,
a1t 1m? 2. YUHA 07, @V

3. 7009@ 1 YmNe  PrL&AL
a-v

4.76V59@ 7£0mNe
LI @-U

5. 76v59@720mNe
PrLeas o

AT/ TALCTN F@-+LAT?

402 | Aot P FMPl®- @V 10V

1. A® 2. hA@D-+9P°
3. 10V DATILLD harPS
PATI°

e ®m7 He 17

403 | v 0V ATEAVPT CtmeIhHo-

1. @ V@7 NN+

2. TN Naoghoo(
3.76-v (11V] LGP
(|G Ly VAT

49008 ULANT Naome+I®

ATSUT PALLTN@-?

404 | A ILI@ P TMPTLD @V 0V

1.0¢ ¢ L0 QAT LT
2. PN ATt

7°7 £V UM LLENAN?

405 | @-v®7 ha0t oL 0 AC79RONT-

1.h15 L¢P N7

2. h15 L¢P AL AT
hatk

3. ha?& ank NAL

an?

406 | NOLFFU- M, @-0T Pathait 0

1. hh 2. PO

hQ?

407 | Matadt 03@- 9% a2 htnivt

1.94-9% 2. PmA PmA
3.9¢49465 PmA PmA




408 | Natant NFa-  PATFT €4-946S | AL @0T 9N
PMA  PmA AT AIATDAT | 2. AL TeR
Fm-2AN? 3.a0F o0 MTES

AN Tigp

409 | MLAPE N, @-0T 407 PFA TP [ 1. AP
0+ hn? 2. PAY°

410 | 9°7 ALY U7t 0T 90 PATU-? 1. +ahag a0k

ane-Cr et S 700
PPy

2. 1TLAL ALYVF VT
Ph7en T aolO0CN PAD-
3. 123 a8 U-SChT6h,
TFanlACN ChAD-

411

av 8% 03 ¢ TmeoLeLAN?

1. @ 14 AL
2.AUVHN AINN T hrOé-
n7t 0

5. MSPT WG hoo2MNPG (oot CALTT A+ PU0N TLEPT

501  PONFTIMSAS 1.A@ o\ 2
hao 2NN oopnHANN AN 1@ | 2.A0A U7l hPn503 1L
502 NOMFT A0 AN ALA 1.00 $8 074
N9°7 ALYl VALYE AL WN$?  [TAVS
2.00
hao INNCh T
503 @HAfe eNHUT  ooISE 1.A@ go\NT 2
TCVTTFrEnFFAN H@-eA0? | 2.4+0h3 19 hrie01 4.e
nh@-+9°
504 RHE®7 eOHUT  ov1SE 1.65¢
TEV° Ue TmeoLINN? 2. AT
3.1
NAZ> 7 9°7 PUA L (LN 1.01-31.1
505 hA7e  Oatt oo1SE U7 2.h3-511
g el 3.h5 MAL 1H
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6. POC: ANNL-7: (tooAt P4HHIE TLEPT

1. AP CavlofiU- o AON2
601 POC AN ALAT  299H oL 1Tee

602 | Nav€avl @ N COC ANN | 1.h12A0o T N7
n 7 219t PEICCTHim- NAhao g}
N7t hooth 10?7 2.112-14 hov QAT
hao
3.15 hav (AL
603 FPwC AN 0z +71.h3 ¢7 £10- WET
P LN? 2.h3-5¢G+
3.n6-84G 1

7. 0 24 Gagt @0T 9900017 P9I ALY PoloiENE T LT

L NTCT: LCALLTINT

A. YDA LCE 2 682

T | TeEPT 9°A0, o AN

701 [ALar 240hAJT NEAT <H: N7%: 9904 | 1.AD
0T OFCTrT hG AWOCTT PTETE
eaw- 9o YATES Wty
AP INAA D

702 | 0AL- 24 nhﬂ;"b MPCPN Al338YF fam-  [1.h@
@-0TF W5 PmA PMA AL 10T WS .
AT @7 PmA PmA AOT39° W2 2.0 a0 M Ie9®
a0 INHA?

703 ALar 24 QadT 1.h@
O-0T NNLF3-h- (%07 TI0NC 2. hdvtao M In-9®
POART 90T ST YA
a0 INHA?

704 Ao+ 24 OadT AT Cathnt ALy PT 1A
O-0T AA ALY T e
-Gl hG A TRAT 5 P e
om (A 109197 e Gl

705

NAd.m 24 At
@OT ACO7 0D
a0 INAN?

0 AN A

1.4@
2 .hévtao M \n-9°

oo INAN?

706 NALao24 AT PN 0D 1.0
00T 460 0D CERPANDIPL(CN,D 2 had\tao 1 N9°
FaoINAA?
707 NALo24 OaZdToNTPLE A7EAA 1.h@
ATRAN T apINAN? 2. a0 T1Nh9°
708 NAé.o- 240hJT NE¢A: AFC9°0C iA-H 1.A
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