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Abstract

Background: Overweight including obesity is a key public health problem in many high income
countries and it is steadily rising in low income and middle income countries. Specially
overweight starts to develop in adolescence age and increase across age. But the magnitude and
its underlying determinants have not been sufficiently studied among adolescents in urban
settings of Ethiopia.

Objective: To assess the magnitude of overweight including obesity and explores its drivers
among in-school adolescents from age 13-19 years in Addis Ababa, Ethiopia, 2024.

Methods: Institutional-based sequential explanatory mixed-method study was conducted among
405 adolescent boys and girls (13-19 years old) from both public and private high schools across
three sub-cities in Addis Ababa, Ethiopia. Data collection was conducted through self-
administered questionnaires and The WHO AnthroPlus software was employed to analyze
anthropometric measurements and determine instances of overweight and obesity. The data were
entered into Epi Info version 7 and then exported to SPSS version 27 for further processing.
Frequency distributions and percentages were displayed in tables and figures. Both bivariable
and multivariable logistic regression analyses were performed to explore the relationships
between the dependent and independent variables. Statistical significance was determined using
adjusted odds ratios with 95% confidence intervals and a p-value of less than 0.05. A qualitative
content analysis approach using mixed sampling was employed to choose 19 participants for the
qualitative study. Data were collected through indepth interview of overweight/obese students
and their parents and key informant interview with school principals and sub cities school food

program experts. Content analysis was conducted using Atlas Ti software.

Result: Total of 399 respondents participated in the study with a response rate of 98.5%. The
overall prevalence of overweight including obesity was 23.6% (95% CI; 19.3, 28.1). Learning in
private schools [AOR=4.32(95%CI; 1.94, 9.62)], consuming sugar and sweets daily
[AOR=0.56(95%CI; 0.33, 0.97)] and not doing physical exercise [AOR= 2.09(95% CI; 1.17,
3.73)] were significantly associated with being overweight including obesity. The strong reasons
underlying for the overweight including obesity prevalence among these adolescents were
unhealthy meal preferences and choices that are influenced by peer pressure, limited physical

xii



activity from the lack of physical education periods and inadequate playgrounds, reliance on
motorized transportation meanses and excessive time spent on social media. The unhealthy
school food environment both inside and outside the schools also contributed to their risk of
being overweight including obesity, by encouraging the consumption of fast foods, sugary

drinks, and sweets.

Conclusion: The results showed that overweight including obesity prevalence rates were higher
among in school adolescent students in Addis Ababa which may increase the risk of non-
communicable diseases at a later age. Therefore, an urgent public health plan of action is needed

among adolescents to mitigate future complications of overweight and obesity in Addis Ababa.

Key words: Adolescent nutrition, Body mass index, Overweight, Obesity

Xiii



1. Introduction
1.1. Background

The World Health Organization (WHO) defined overweight including obesity as excessive fat
buildup which leads to co-morbidities that may impair health (1,2). The main cause contributing
to overweight and obesity is disparity between calories consumed and expended. In recent
decades, people around the world are progressively consuming foods that are high in sugar and
fat, yet low in essential micronutrients. Furthermore there has been a decline in physical activity
across many populations because of increasing sedentary lifestyle (3). Since the mid-1970s, the
occurrence of overweight and obesity has nearly tripled globally and it turned in to a
significance issue for public health. Overweight and obesity is the fifth most common cause of

mortality, contributing to at least 2.8 million deaths per year (3).

Adolescence, the period that typically includes the age range 10-19 years, is the shift between
childhood to adulthood. Adolescence is the second dynamic stages of human development
after infancy. Although adolescence is generally a period of optimal health, countless young
people face serious issues like overweight and obesity (4). These conditions during adolescence
are particularly concerning, as they often continue into adulthood and significantly increase the

risk of developing non-communicable diseases (5).

The worldwide rate of obesity rose from 4% in 1975 to 18% in 2016, impacting an estimated
124 million people (5). In Africa, although there has historically been a greater challenge with
under-nutrition, there is now a concerning and rapid rise in overweight including obesity among
adolescents (6). Similarly in Ethiopia, there has been a noticeable shift from under to

overnutrition especially in urban areas (7, 8).

Adolescents who experience overweight and obesity are at a higher risk for a range of health
issues, including hypertension, type 2 diabetes, heart disease, stroke, and dyslipidemia. These
conditions, known as non-communicable diseases, significantly contribute to increased
mortality rates in adulthood (9). Furthermore, overweight and obesity in adolescents can
contribute to mental health problems and social stigma, such as poor self acceptance, low self

confidence, anxiety, sleep disturbances and a shorter life expectancy in adulthood (9).



1.2. Statement of the problem

Overweight and obesity is now entering to the low income countries. Nations undergoing a
significant transition from under to over-nutrition are grappling with enduring nutrition-linked to
NCDs like cancer, hypertension, heart disease, and type 2 diabetes mellitus (10). Annually,
overweight and obesity contribute to 2.8 million deaths globally, accounting for 2.3% of the total
loss in disability-adjusted life years (DALY) (13). In addition, many adult diseases related to
overweight and obesity have their origins in childhood and adolescence (10). Carrying excess
weight during adolescence is linked to a higher risk of mortality from various chronic illnesses in
adulthood diseases (12).

The 2017 WHO fact sheet reported that more than 340 million children and adolescents
worldwide, aged 5 to 19 years, were classified as overweight (13). Every year, non-
communicable diseases result in 40 million deaths and contribute to a loss of 1.5 million
disability-adjusted life years (DALY) (11,12). From 2000 to 2015, the total adult mortality

linked to non-communicable diseases rose by 16% (13).

Ethiopia, a low-income country, is witnessing a transition from underweight to overweight,
particularly in urban areas. Previous reports have highlighted various factors contributing to this
problem, including a inactive lifestyle, economic shifts, not engaging in physicalexercises as
well as the consumption of high amounts of saturated fats and sugary drinks (5). A study done in
2016 among high school adolescents in Addis Ababa found that 13.9% of the students were

either overweight or obese (4).

The prevalence of overweight and obesity in children and adolescents persists to be a significant
concern, as evidenced by recent findings. Moreover, there is a notable lack of comprehensive
research specifically focused on Addis Ababa that explores the extent of overweight including
obesity and factors contributing to it in adolescents. Given this gap, the current study seeks to
investigate the magnitude and underlying drivers of overweight including obesity among high

school adolescents across both private and public high schools in Addis Ababa, Ethiopia.



1.3. Significance of the study

Although Ethiopia is a country that has been largely affected by food insecurity and
undernutrition, there is growing evidence suggesting an increase in overweight including
obesity among adolescents. Overnutrition is becoming a significant health issue in low-income
countries such as Ethiopia especially in the urban population (14). There fore, this study will be
highly valuable in identifying the growing issue of overweight and obesity, especially among
adolescents in Addis Ababa. It will serve as baseline for program planners and researchers
focused on nutrition and non-communicable diseases. Additionally, it can inform the
development of policies and strategies to address overweight and obesity, and help design
effective interventions targeting the rising prevalence of these conditions and their associated

factors among school-aged adolescents.



2. Literature review
2.1. Magnitude of overweight including obesity

Overweight and obesity among adolescents is rising alarmingly and approaching an epidemic
proportion in a number of low and middle income countries, leading a double burden of
malnutrition. Consequently the risk of chronic health issues in later adulthood associated with
obesity earlier in life are increasing (15,16).

The Global School-based Student Health Survey (GSHS), revealed a study that conducted across
seven African nations that the percentage of overweight students ranged from 8.7% in Ghana to
31.4% in Egypt (17). Meanwhile, obesity rates varied from 0.6% in Benin to 9.3% in Egypt (17).
Over the last thirty years, the public health significance of overweight has been progressively

escalating worldwide, including in Sub-Saharan Africa (18,19).

In Sub-Saharan African (SSA) countries, the rates of overweight and obesity remain lower than
those in high-income nations. However, these levels have significantly risen over the past twenty
years and are increasing at a concerning pace (19,20). A study conducted in Cofimvaba, South
Africa, on the occurance of overweight and obesity among schoolchildren and adolescents
revealed that 1.9% of the adolescents were underweight. Additionally, 14.8% were overweight
and 2.8% were obese (24). A study found that the prevalence of overweight among South
African adolescents aged 13 to 17 was 3.2% for boys and 4.9% for girls. In terms of obesity, the
rates were 14% for boys and 17.9% for girls (34).

Studies conducted across various Ethiopian cities show that the prevalence of overweight and
obesity differs by location. The Ethiopian Demographic Health Survey (EDHS) analysis found in
urban areas, 12.1% of school-age children were overweight, and 2.8% were obese (25). A study
on the magnitude and contributing factors of overweight and obesity among high school students
in Bahir Dar City, Northwest Ethiopia, reported an overall prevalence of 12.5%. Among this,
7.7% were classified as overweight, and 10.7% were obese (26). A study conducted in Hawassa
town, Northern Ethiopia, found that the prevalence of overweight and obesity for the 10-14 year
age group was 12.5%. For the 15-19 year age group, the prevalence was 12.9% for overweight
and 2.8% for obesity (28). A study conducted in Arada sub-city, Addis Ababa, on the prevalence
of overweight and obesity among high school adolescents found that 8.6% of the students were

overweight, while 0.8% were obese (3).



2.2. Factors associated with overweight including obesity

2.2.1. Socio-demographic factors

The increase in overweight including obesity epidemics is linked to fast economic and health
related shifts, driven by socioeconomic and population shifts within society (29,32). Ghana
school adolescents aged 13-15 years old, 10.4% girls and 3.2% boys were overweight including
obesity (32). A study conducted in Gondar, Northwest Ethiopia, found that the prevalence of
overweight and obesity was higher among female high school students (8.7%) compared to
males (1.6%). Additionally, 10.1% of private school students were overweight or obese, while
the prevalence was 4.2% among students in public schools (27). A study conducted in Hawassa
town, Northern Ethiopia, revealed that the occurance of overweight among adolescents was
12.5% for those aged 10-14 and 12.9% for those aged 15-19. The prevalence of overweight was
5.7% for males and significantly higher at 20.2% for females. Furthermore, the study found that
20.4% of private school students were overweight or obese, while the prevalence in public

schools was approximately 9% (8).

A study conducted on the prevalence of childhood overweight/obesity and its contributing
factors among elementary school children in Addis Ababa, Ethiopia, found that children
attending private schools had a 6.8 times higher risk of being overweight compared to those in
public schools. Additionally, children aged 15-18 were found to have a slightly higher risk of
being overweight than those aged 10-15, with the older age group being 1.6 times more likely to
be overweight. The study also revealed that children from families who owned cars were more
likely to be overweight than those whose families did not own cars (35). A different study
conducted in Arada sub-city, Addis Ababa, Ethiopia, examined the occurance of overweight
and/or obesity and its related factors among high school adolescents. It found that age, type of
school, monthly income, and walking for at least 30 minutes per day were significantly linked to
overweight and/or obesity in this group (3).

2.2.2. Dietary habit and overweight including obesity in adolescents

It has been recommended that assessing the energy content of meals and the frequency of meals
could lead to healthier outcomes. The American Dietetic Association encourages the
consumption of fruits and vegetables to help prevent overweight in children and adolescents, as
they are low in energy density and rich in fiber. In contrast, consuming large portions of energy
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dense foods is associated with a higher risk of overweight in later adulthood, and a diet high in

junk food increases the likelihood of being overweight (4).

A study by Harrington found that the likelihood of a child becoming overweight increases by 1.6
times for every extra glass of sugar and sweet drink which exceeded their typical daily
consumption. In Turkey, increasing fruit consumption and reducing intake of animal based foods
were linked to a lower risk of overweight (36). A study conducted among high school adolesents
in Gonder, Ethiopia, found that students who consumed just one sweet food item per week were
65% less likely to develop overweight or obesity than those who consumed two or more (27). In
the study conducted on prevalence and determinants of overweight/obesity among high school
adolescents in Addis Ababa, the risk of overweight/obesity significantly higher among
adolescents who consumed more than one sweet food item during the last week than those who

consumed at least one sweet food item (4).

2.2.3. Physical activity and sedentary lifestyle factors associated with overweight including
obesity

Physical inactivity is increasing in numerous countries, which has significant consequences for
the rise of non-communicable diseases (36). Physical activity levels are linked to body fat
accumulation, with the amount of exercises used as prevention for overweight and obesity.

During adolescence, male adolescents are more physically active than females (37).

Children in the Eastern Mediterranean region who engaged in sedentary activities for more than
four hours a day were twice as likely to be overweight compared to those who spent less time on
such activities (38). In addition, in America, young people who engaged in at least one hour of
activities frequently each week were less likely to be overweight or obese. On the other hand,
spending more than four hours a day on activities, such as watching television or playing video
games, was identified as risk factor for overweight and obesity in children and adolescents (37).

2.2.4. Sleep duration factor associated with overweight including obesity
Sleep plays a crucial role in the growth, development, and overall health of children and
adolescents. However, in today’s society, adolescence is often marked by insufficient sleep due

to early school start times. Research strongly suggests that individuals who consistently get less



sleep are at a higher risk of gaining weight compared to those who sleep seven to eight hours
each night (39).

A British study tracking over 8,000 children from birth found that those children who slept less
than ten and a half hours per night during three years old had a 45% likelihood of becoming
overweight by seven years old, compared to children who slept more than 12 hours (40).
Similarly, a study conducted in Peru on school-aged children (6-13 years old) showed a linking
of short sleep duration to overweight. Children who slept less than ten hours had a 15% higher
occurance of overweight compared to those who slept between ten tt eleven hours each night
(41). A different study conducted in Addis Ababa, Ethiopia, examining sleep duration and its
link to overweight/obesity in high school adolescents found that those with shorter sleep
durations which is less than eight hours per day were significantly more likely to be overweight
or obese compared to adolescents who had a normal sleep duration that is 8-10 hours per day
(39).

2.2.5. School food environment factor associated with overweight including obesity

The school food environment, which is a primary source of nutrition for students, encompasses
the types of food available with in and out side the school. It is widely regarded as a key setting
for health improving efforts aimed at encouraging healthier eating habits (43). According to
Welker and colleagues, school food environment refers to the situations and locations where
student obtain food, as well as the variety of choices available within and outside the school
during the day (44). These food outlets, whether on school premises or nearby, can have a
significant influence on children's dietary choices. Therefore, research that examines both on-
campus and surrounding food outlets is crucial to gaining a better understanding of the school
environment (45,46). For example, a study on school food environment in Dominica identified
food outlets like local shops and school dietary programs, which offered a mix of homemade and

store-bought snacks (47).

2.2.6 Nutritional knowledge and overweight including obesity
Overweight individuals who were worried about their weight had a high level of nutrition
knowledge, as they actively explore informations, leading to a greater understanding of nutrition

(4). A study conducted in the USA found that nutritional awareness was not linked to overweight
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or obesity. Additionally, there was no distiniction in nutritional knowledge between obese and
non obese adolescents. This suggests that interventions need to go beyond just educating about
nutrition (36). Knowledge is a key in influencing eating habit (62). One study indicates that the
increasing rates of overweight in adolescents could be related to a lack of awareness about
obesity and overweight (63). A research carried out in England found that adolescents with lower
nutritional knowledge were 5.3 times more prone to overweight than those with better
knowledge. The research also highlighted that children have limited understanding of nutritious
foods, suggesting that the society should provide effective and sufficient messages about
healthier eating (64).



3. Conceptual Framework

The causes of overweight and obesity are thought to stem from a complex interplay of
sociodemographic and behavioral influences. The WHO classified factors that can either
contribute to or help prevent overweight and obesity. Key factors strongly linked to overweight
and obesity include energy intake and physical inactivity, home and school environments and

aggressive marketing of energy-dense foods (36).

Behavioral factors

Dietary habit (such as
consumption of fruit and

vegetables, milk and dairy
products, meat intake,

High family income sweet and soft drinks)

Physical activity (work,
physical exercise, mode of

transportation)

Sedentary behavior activity Overweight/Obesity
(watching TV or internet)
Level of parent Sleep duration
education

Socio-demographic factors:
Parent occupation

Age, Sex, Religion, School

type, Grade level

School food environment

Nutritional knowledge /I

Figure 1: The conceptual framework, drawn from various studies to examine factors related to
overweight including obesity.



4. Objectives

4.1. General objective
e To derermine the magnitude of overweight including obesity with factors associated with
it and explores its drivers among in-school adolescents from age 13-19 years in Addis
Ababa, Ethiopia.

4.2. Specific Objectives
e To assess the magnitude of overweight including obesity among in-school adolescents in
Addis Ababa, Ethiopia.
e To identify factors associated with overweight including obesity among in-school
adolescents in Addis Ababa, Ethiopia.
e To explore drivers of overweight including obesity among in-school adolescents in Addis
Ababa, Ethiopia.
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5. Methods
5.1. Study area and period

The study was carried out from February to December 2024 in Addis Ababa City Administration
(AACA), the capital city of Ethiopia, with 11 administrative sub cities and with a population of
5,461,000 according to Ethiopia population data 2023 (51). The 2022/23 Educational Bureau
Statistics report indicates that there were 234 high schools, including 154 private and 80 public
institutions, serving a total of 101,267 students (48).

5.2. Study design
Institutional based sequential explanatory mixed method study was carried out in Addis Ababa,
Ethiopia. Qualitative content analysis approach was conducted for the qualitative study. It allows

some degree of interpretation and enables one to focus on relevant aspects of a material (52).
5.3. Population

5.3.1. Population for the quantitative study
All adolescent high school students of Addis Ababa from grade 9-12 for 2023/2024 academic

years was considered as the source population, where as;

All regular adolescent students from age 13-19 years of grade 9-12 in 2023/2024 attending in
bole, nifassilk-lafto and lideta sub-city administration consisted of students enrolled in the

selected schools during the data collection period considered as study population.

5.3.1.1 Inclusion criteria for the quantitative study
All regular adolescent students from grade 9 to 12 attending school throughout the data

collection phase and who assent to participate and for whom parental consent was provided were
included in the study. Where as, those who were severely ill during data collections were

excluded from the study.

5.3.2. Study participants for the qualitative study

The study participants were selected participants from regular adolescent students of grade 9-12
enrolled in selected private high schools who were overweight/obese, Parents who had
overweight/obese child on the selected private high school, private high school principals and
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sub city school food program experts in bole, lideta and nifas silk lafto subcities of Addis Ababa
during the academic year of 2023/2024.

5.3.2.1. Inclusion criteria for the qualitative study
For this research, adolescent students who were overweight/obese, parents of students who had
overweight/obese child, private high school principal and sub city school food program expert

who were voluntary were included.

5.4. Sample size determination

The sample size was calculated using the single population proportion formula, assuming
prevalence of overweight/obese (p=13.9%) from study conducted among adolescent high school
students in Addis Ababa in 2016 (4). The sample was adjusted by a design effect of two, and a

10% nonresponse rate was finally included.

(Z%)Z p(L-p)

n= e

Where, n=the required sample size
z= standard normal value at 95% confidence level =1.96
P=assumed population proportion of overweight/obesity=13.9 %
w=margin of error =5%

n=(1.96)?(0.139) (0.861)/ (0.05)

n=184

As multistage sampling was used, the calculated sample size was doubled to account for design
effects, which control for the potential biases introduced by using sampling methods other than
simple random sampling, as well as a 10% non-response rate. Therefore, the total sample size for
this study was: N =184 x 2 + 10% = 405.
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Sample size calculation for the second objective

To determine the sample size for the second objective Epi Info version 7 was used, applying the

Double Population Proportions formula with assumptions of a 95% confidence level (CL), 80%

power, and a 1:1 case-to-control ratio. The odds ratio and the proportion of potential predictor

variables for overweight or obesity among in-school adolescents were derived from studies

examining the link between physical exercise, dietary habits, and overweight or obesity. The

following assumptions were made for the computation: prevalence of increased intake of sugar

or sweets among overweight/ obese high school adolescents of Addis Ababa, Ethiopia was

34.7% and prevalence of increased intake of sugar or sweets among non-overweight adolescents

was 65.3 % (36). Prevalence of physical exercise among these overweight or obese participants

was 23.6% and prevalence of physical exercise among non- overweight or obese participants was

76.4% (36).

Table 1: Sample size calculation

Variables Percent of cases AOR | Assumptions
(overweight/obese) Power | CI Caseto | Final sample size
exposed % control | fora 10% non-
ratio response rate and
design effect of 2.
Physical activity | 23.6 4.3 80 95 1 162
Dietary habit 34.7 5.1 80 95 1 98

(Increased intake
of sugar or
sweets)

As a result, the sample size of 405, which was larger than that of the first objective, was used for

this study.

5.5. Sampling methods

5.5.1. Sampling technique for the quantitative study

The research was conducted in Bole, Nifassilk-lafto and lideta sub cities of Addis Ababa, in

which they selected randomly from each group after categorizing all the 11 sub cities in to three

13




group that is high, average and low using the socioeconomic status data of sub cities from
Ethiopian statistics service (51). Addis Ababa education bureau was contacted to have letters of
request to the selected three sub cities after the purpose of the study was explained. List of
schools and number of students was identified by Education Statistics Annual Abstract of AACA
Education Bureau. Then each sub-city educational office was contacted to select private and
government high schools and school principals from each school were contacted to facilitate

access to students.

The study population was chosen through a multi-stage sampling method, which aimed to select
405 participants from 8 high schools, i.e. 272 were from the private and 133 were from the
public based on the number of schools within the selected sub cities in Addis Ababa. There are
76 high schools in the three sub cities (51 private and 25 governmental), from that 8 study high
schools (5 private and 3 public high schools) were distributed in proportion for the three sub
cities based on the number of schools (Table 2).

Table 2: Proportional allocation of schools from each selected sub city, Addis Ababa, 2024

Subcity Schools within each sub city Selected schools from each sub city
Private Public Private Public

Bole sub city 19 8 2 1

Nifassilk lafto sub city 22 9 2 1

Lideta sub city 10 8 1 1

Then, sections were chosen randomly from each grade in the selected schools using lottery
method. Finally, students selected from each section through systematic sampling, with the class
attendance sheet. The selected schools along with the alloated sample size are presented below
(Table 3).
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)

! ! Stratified sampling

3 SUB CITIES SELECTED (BOLE, LIDETA AND NIFAS
SILK LAFTO)

ADDIS ABABA CITY ADMINISTRATION J

4 ; Proportional allocation

[ 8 HIGH SCHOOLS SELECTED FROM BOTH PRIVATE AND

PUBLIC SCHOOLS FROM THE SELECTED SUB CITIES (5
PRIVATE AND 3 PUBLIC HIGH SCHOOLS)

! ! Random sampling

SECTIONS CHOSEN FROM EACH GRADE LEVEL J

@ Systematic sampling

405 STUDENTS SELECTED FROM SELECTED SECTIONS

Figure 2: Representation of the sampling process for the study to select study participants in
Addis Ababa, 2024
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The total sample size was allocated to each school, grade, and section in proportion to their size.
The number of students in the selected grades and sections was determined by asking the school

administrators.

Table 3: Proportional distribution of respondent’s samples assigned to selected school, Addis
Ababa, 2024

Schools The number of Students selected
students in each from each school
school

Lem secondary and preparatory school 1951 48

Ethio parent school 457 65

Macmilan Academy 211 32

Balcha Secondary and preparatory school 1423 36

Omega Academy 492 70

Lebu secondary and preparatory school 1958 49

Niway challenge Academy 337 50

Southwest Academy 387 55

5.5.2. Recruitment of qualitative participants

To recruit participants, first three private high schools were chosen from each sub-city due to the
high occurance of overweight including obesity among high school adolescents from each school
according to the quantitative study result. Then school administrators from each selected school

were contacted to facilitate access to overweight/obese students and their parents.

This study purposely involved overweight/obese adolescent students, parents of
overweight/obese students, high school principals and sub city school food program experts.
Mixed sampling methods were employed to select respondents. Criteria sampling used for
ensuring selection of parents who have overweight/obese child and gain insights into their
attitudes and behaviors related to child nutrition and health. Purposive sampling was used to
select overweight/obese students, private high school principals and sub city school food

program experts.

16



Table 4: Number of IDI and Klls conducted in the respective study area, Addis Ababa, 2024

Sub cities IDI KII
Students Parents School principals | Sub city school food
program experts
Bole 3 1 1 1
Lideta 3 1 1 1
Nifas silk lafto | 3 2 1 1
Total 9 4 3 3

5.6. Study variables

5.6.1. Dependent variable

Overweight including obesity (Yes or no)

5.6.2. Independent variables

Sociodemographic characteristics (age, sex, school type, parent educational status, parent
occupation, monthly income)

Dietary habits (meal interval, meat and eggs intake, fruits and vegetables intake, bread
and cereals intake, fast foods intake, sugar and sweets intake )

Physical exercise

Sleep time

Sedentary activity (watching TV, video game or internet)

School food environment (healthy and unhealthy school food environment)

5.7. Operational definitions

Overweight: Body mass index-for-age Z-scores between +2 and +3

Obesity: BMI-for-age Z-score greater than +3

Physical activity: It calculates the average number of hours in a day or week spent on physical

activity. (3).
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Moderate exercise: Low-intensity aerobic exercise sessions, fast walking or hiking, and team

sports such as volleyball or soccer (3).

Vigorous exercise: Running, high-intensity aerobic workouts, and team sports like soccer or
basketball (3).

Household income: Monthly income of the household head, the housewife, and any income

received from aid. (51).
Dietary habit: Tracks daily food consumption and meal preferences over the past year.

Short sleep duration: less than 8 hours of average sleep at night according to National Sleep

Foundation (NSF) for adolescents.
Adolescent: A person of age between 13 and 19 years for this study.
5.8. Data collection and procedures

5.8.1. Data collection and procedure for Quantitative study

Data were gathered using a structured questionnaire, which was prepared after reviewing various
literatures (4,36,39). The global physical activity questionnaires developed by the WHO,
covering work, transportation, and physical activities, were used to measure overall physical
activity (51). Three health officers for data collection were employed to collect data and training

was provided for one day about the process of data collection.

Anthropometric measurements

Trained health professionals took the anthropometric measurements. Weight was measured to the
nearest 0.1 kg and height to the nearest 0.1 cm using calibrated equipment and standardized
methods. Participants were instructed to remove their shoes and heavy clothing before the
measurements. Weight was recorded using a digital scale, ensuring the participant's weight was
evenly distributed on both feet, while height was measured with a portable stadiometer. All

equipment was calibrated each morning before measurements were taken.
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5.8.2. Data collection and procedure for Qualitative study

The data for this study was collected through in-depth interviews with students and parents and
key informant interviews with school principals and subcity school food program experts to get
insight on perspective from institution level and triangulate the data obtained from IDI. Interview
guide questions were developed based on objectives and literature reviews to identify key topics
to be addressed. The guide starts with general inquiries to explore their understanding and
incorporates probing prompts to elaborate responses. IDI and KII, interview guides were
prepared in English and translated to Amharic with interviews lasting 16 to 25 minutes.

The IDIs and KllIs were organized and conducted by the researcher. Before interviewing the
participants there were conversations with participants to determine the most convenient time
and place to conduct an interview. The researcher explained study objective and obtained
informed consent from the participants. A quiet place such as classrooms was chosen as much as
possible to avoid the nuisance and to be focused and feel comfortable. The conversations were
conducted in Amharic and all interviews were recorded with permission from the participant
through a data collection process and anonymity was assured during the recording. Saturation

was maintained when the same information repeatedly was observed.
5.9. Data quality management

5.9.1. Quantitative data quality control

The quality of the data was ensured by providing thorough training for data collectors on the
study tools and questionnaires. A pilot test was carried out with 5% of the study participants in
Arada sub-city, which was not part of the actual study. Any questions that were unclear were
revised based on the feedback from the pretest. The reliability analysis was conducted on a 7
item questionnaire designed to measure overweight including obesity and the result indicated
cronbach’s alpha of 0.78, suggesting that the items are reliable and measure overweight
including obesity. Data collectors submitted their daily collected data to the researcher and each
questionnaire was reviewed daily for completeness and consistency before data entry. The

researcher handled the data coding, entry, and cleaning process.
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5.9.2. Trustworthiness of Qualitative study

To enhance the data's quality, the researcher is involved in every phase of the study, from
crafting the interview guides to the final stages of data analysis and interpretation. A preliminary
test was conducted in a school to refine the process and interview guides. Data collection took

place in a chosen setting conducive to gathering good quality information.
Credibility

The researcher established credibility by thoroughly acquainting with the study environment and
participants and fostering open communication. The interview guides underwent review and
refinement by the researchers and advisors to ensure clarity and comprehensiveness for the
participants. The researcher dedicated full school days for three weeks to immerse in the data
collection process. The data source was multiple which includes students, parents, school
principals and sub city school food program experts with place & person triangulation of data.
The researcher's experience in data collection ensures credibility by providing a nuanced
understanding of the data, which enhances trustworthiness of the study's findings. Moreover, the

concept of data saturation was pursued by repetition and thoroughly exploring the topic.
Dependability

To ensure dependability, the researcher reviewed and cleaned the transcriptions by giving codes
to the participants and read the transcriptions again and again to internalize and identify any
inconsistencies. All responses was recorded in written form, with audio recordings used as

supporting evidence to ensure consistency.
Transferability

To ensure transferability, the sampling process involved selecting a diverse group of individuals,
as facilitated by school administrators. The interview guides were first prepared in English and
then translated into Ambaric. The data was carefully documented, encompassing audio

recordings, transcripts, and translations to ensure a comprehensive record.

Confirmability
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The Audit Trail technique was employed to ensure the study's confirmability by documenting the
entire data collection process, analysis, and interpretation of the data. Quotes reflecting the real
feeling of participants were included in writing with interpretation. Discussions with academic
advisors during the data collection phase were essential to the study, as they offered valuable
feedback that guided the research. Peer debriefing was conducted by discussing the research

process, data analysis and key findings for valuable feedback.
Reflexivity

To ensure reflexivity, open-ended questions were used to allow participants to share their own
experiences without influencing their answers that might lead to any unconscious biases arising
from the background of the researcher particularly regarding food choices and body image,

which might differ from those of the adolescents in Addis Ababa.
5.10. Data processing and analysis procedures

5.10.1. Data analysis for Quantitative study

The data was coded, cleaned, and entered into EPI-INFO version 7 before being exported to
SPSS version 27 for analysis. The WHO AnthroPuls anthropometric calculator was used to
compute the anthropometric indices. Descriptive analyses were conducted to determine the
frequency and proportion of participants' characteristics. Bivariate logistic regression was used to
identify variables associated with overweight including obesity, with a p-value of 0.25 or less
considered significant. Multivariable logistic regression analysis was then applied to determine
independent predictors of overweight including obesity, with a p-value of less than 0.05
considered statistically significant. The odds ratio was used to assess the strength of the
associations, with results reported alongside 95% confidence intervals. The model's fit was
evaluated using the Hosmer-Lemeshow goodness of fit test, which showed a value of 0.65. The
variance inflation factor (VIF) was used to check for multicollinearity between parental
education and occupation, with all VVIF values were less than 5, implies the independent variables
provide distinct and valuable information for predicting the outcome variable.

5.10.2. Data analysis for Qualitative study
The recorded interviews were transcribed in Amharic and then translated into English. Both the

transcripts and translations were carefully reviewed for accuracy. The translated notes were read
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multiple times to identify key categories and themes. Data was coded inductively, allowing
themes to emerge directly from the data itself. Content analysis was conducted using Atlas.ti
version 9 software to aid in coding and analysis. The process began with an immersive review of
the data, included careful reading and re-reading to gain a thorough understanding of the content.
Initial codes were created based on key elements relevant to the research question. These codes
were then grouped into subcategories and categories, which were reviewed and adjusted to
ensure they reflected the data. Next, potential themes were identified, defined and named the
themes then shaping a cohesive narrative that highlights the core findings in relation to the
research objectives. Quotations that effectively illustrated participants’ perspectives, both in

agreement and disagreement were used to support the findings.

5.11. Ethical considerations

Ethical approval and a permission letter have been obtained from the Research Ethics Committee
(REC), School of Public Health, College of Health Sciences of Addis Ababa University with
IRB reference number of SPH/296/2024. A support letter was obtained from the School of
Public Health for the Ethiopian Statistics Agency and Addis Ababa Education Bureau.
Permission was then granted by the education offices of the selected sub-cities for the schools.
Students were first asked if they were willing to take part in the study. Those who agreed were
given an informed consent form for their parents or guardians to sign, granting permission for
their child's participation. Participants were free to withdraw at any point. To maintain
confidentiality, no personal information were recorded on the questionnaire and after data
collection, it was entered into a system and anonymized with numerical identifiers. Every effort

was made to avoid causing any psychological or emotional harm to the participants.

5.12. Dissemination of Findings

The findings will be submitted to the School of Public Health, College of Health Sciences, Addis
Ababa University. The results will be shared during the thesis defense, and once approved, the
final report will be distributed to relevant stakeholders who can contribute to improving the
implementation of intervention on overweight and obesity and effort will be made for

publication in national or international journals.
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6. Results

6.1. Quantitative study results

6.1.1. Socio demographic Characterstics

The study involved 405 adolescents from 8 high schools, including 5 private and 3 public

schools, of which 399 took part in the study making a response rate of 98.5%. Of the 399

respondents 45.6% were males and 54.4% were females. Approximately one-third of the

participants were from public schools, while about two-thirds were from private schools. 41.9%

of students were under age group 13-16 and 58.1% were 17-19 years old. Regarding religion
62.7% were Orthodox, 18.5% were Protestant and around 16.3% were Muslim (Table 5).

Table 5: Socio demographic characteristics among high school adolescents in Addis Ababa,

2024 (n= 399)

Variables Category Frequency Percent (%)
School type Public 131 32.8
Private 268 67.2
Sex Female 217 54.4
Male 182 45.6
Age (in years) 13-16 167 41.9
17-19 232 58.1
Grade level 9 132 33.1
10 101 25.3
11 93 23.3
12 73 18.3
Religion Orthodox 250 62.7
Protestant 74 18.5
Muslim 65 16.3
Catholic 6 1.5
Others 4 1.0
Father educational status Cannot read and write 11 2.8
Read and write 37 9.3
Primary school 27 6.8
Secondary school 105 26.3
Higher education and above 167 41.8
I don’t know 52 13.0
Mother educational status Cannot read and write 15 3.8
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Read and write 43 10.8

Primary school 59 14.8
Secondary school 101 25.3
Higher education and above 141 35.3
I don’t know 40 10.0
Father occupation Business person 93 23.3
Private organization 122 30.6
Governmental organization 77 19.3
Daily laborer 19 4.8
Other 37 9.3
Unemployed 10 25
I don’t know 41 10.2
Mother occupation Business women 81 20.3
Private organization 77 19.3
Governmental organization 38 95
Daily laborer 12 3
House wife 144 36.1
Other 25 6.3
I don’t know 22 55
House hold monthly income (in ETB) <7688 61 15.3
7689-15109 104 26.1
>15110 234 58.6

6.1.2. Dietary habits and meal pattern

The eating habits of the respondents over the past year indicated that about one third of students
consume fruit less than three times a week and about two third of participants consume three
times or greater per week. About 47.1% reported consuming meat less than three times a week,
another 52.9% consumed meat greater than or equal to 3 times per week. Regarding sugar and
sweets intake, about one third of students consume sugar and sweets less than three times a week

and about two third of participants consume three times or greater per week (Table 6).

Table 6: Eating habits of high school adolescents in Addis Ababa, 2024 (n= 399)

Variable Category Frequency Percent (%)
(over the past one year)

Fruit intake <3 times/week 146 36.6
>=3 times/week 253 63.4

Green and vegetables intake <3 times/week 119 29.8
>=3 times/week 280 70.2

Bread and cereals intake <3 times/week 47 11.8
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>=3 times/week 352 88.2

Meat intake <3 times/week 188 47.1
>=3 times/week 211 52.9
Milk, cheese and yogurt <3 times/week 231 57.9
intake >=3 times/week 168 42.1
Sugar and sweets intake <3 times/week 138 34.6
>=3 times/week 261 65.4

The meal frequency reported by participants’ shows that 18.1% ate fewer than three meals a day,
while 30.8% ate more than three meals a day. About 70.9% of partcipants ate lunch daily, while
24.8% ate lunch frequently. Regarding fast foods intake, about one third of students consume

fast foods daily and about two third of participants consume fast foods frequently (Table 7).

Table 7: Meal pattern of the adolescent students in Addis Ababa, 2024 (n= 399)

Variable Category Frequency Percent (%)
Number of meals <3 meal a day 72 18.1
per day 3 meals a day 204 51.1
>3 meals a day 123 30.8
Breakfast Daily 215 53.9
Sometimes 163 40.9
Never 21 5.2
Lunch Daily 283 70.9
Sometimes 99 24.8
Never 17 4.3
Dinner Daily 244 61.2
Sometimes 117 29.3
Never 38 9.5
Fast food Daily 137 34.3
Sometimes 262 65.7

6.1.3. Physical activity, sedentary lifestyle and sleep duration

The participants’ physical activity shows about 39.6% participated in physical activities while
60.4 of the participants did not participate in physical activities. From 39.6% (158) of
respondents who participate in physical activities, 33.5% did not participate in vigorous physical
exercise over the past one year, while 66.5% of the respondents participated in vigorous exercise.

The majority, 82.9%, did not engage in moderate physical activity, with only 17.1% participating
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in it. Regarding transportation use and time spent on watching TV and internet, 53.4% of the
adolescents traveled to and from school by car, while 43.4% walked. About 65.4% of the
respondents spent more than 120 minutes a day watching TV, playing video games, or browsing
the internet, while 34.6% spent less than 120 minutes on these activities each day. Sleep duration
reported by the participants of short, normal and long sleep was 53.4%, 44.4% and 2.2
respectively (Table 8).

Table 8: Physical exercise and time spent watching TV and internet characteristics among high
school students in Addis Ababa, 2024 (n= 399)

Variables Category Frequency Percent (%)
Physical activity Yes 158 39.6
No 241 60.4
Vigorous exercise Yes 105 66.5
No 53 335
Moderate exercise Yes 27 17.1
No 131 82.9
Mode of transportation Walking 173 43.4
Driven 212 53.4
Cycle 14 3.3
Duration of watching TV <120 minutes in a day 138 34.6
>=120minutes a day 261 65.4
Sleep duration Short (<8 hours) 213 53.4
Normal (8-10 hours) 177 44.4
Long (>10 hours) 9 2.2

6.1.4. Prevalence of underweight, overweight and obesity

The mean BMI-for-age for adolescents is approximately 18.5 kg/m2. Among all the respondents,
20.8% of adolescents were underweight. The overall prevalence of overweight including obesity
was 23.6% (95% CI: 19.3, 28.1%), with 16.8% being overweight and 6.8% obese (Figure 3).
Female adolescents had a higher prevalence of overweight including obesity at 24.4%, and the

highest prevalence (26.9%) was seen in adolescents aged 13-16 years (Table 9).
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Figure 3: Bar chart of the BMI for age of students

6.1.5. Factors associated with overweight including obesity

Of the total private school adolescents, prevalence of overweight including obesity was 31.1%
and among students studying in public high schools was 7.8%. From female respondents 24.4%
was overweight including obesity, whereas 22.5% of male students were overweight including
obesity. Of the total respondents who don’t engage in moderate physical activities 56.5% was
overweight including obesity.

Potential confounders, such as age, sex, religion, parent education and occupation, school type,
house hold income, eating habit, physical exercise, sedentary lifestyle and sleep duration in
relationship with overweight and obesity was analyzed using binary logistic regression and no
significant statistical association was found between overweight or obesity and factors like
religion, parent education and occupation, meal pattern, green and vegetables intake, milk,

cheese and yoghurt intake, sedentary activity, transportation meanses and sleep duration.

Lastly, a multivariable logistic regression model was used to adjust for potential confounding
variables. As shown in Table 9, type of school, sugar and sweets consumption and moderate
physical inactivity were the independent factors for overweight including obesity. Adolescents
attending in private high schools were 4.32 times overweight or obese than those who study at
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public high schools [AOR=4.32 (95%CI; 1.94, 9.62)]. Adolescents who consume sugar and
sweets greater than 3 times per week was 0.56 times being overweight or obesity than those who
consume sugar and sweets less than 3 times per week [AOR=0.56 (95%CI; 0.33, 0.97)].

Engaging in physical exercise was found to help prevent overweight and obesity. Adolescents

who did not participate in moderate physical activity were 2.09 times more likely to be
overweight or obese compared to those who did [AOR=2.09 (95% CI; 1.17, 3.73)].

Table 9: Binary logistic regression analysis of factors associated with overweight including
obesity among high school students in Addis Ababa, 2024 (n= 399)

Variables Categories Overweight/Obesity COR(95% ClI) AOR(95% CI) p-value
Yes (%)  No (%)
Type of school Public 10(7.8)  119(92.2) 1 1 1
Private 84(31.1) 186(68.9) 5.37(2.68,10.76)* 4.32(1.94,9.62)** <0.001
Sex Female 53(24.4) 164(756) 1 1 1
Male 41(22.5) 141(77.5) 0.9(0.56, 1.43) 0.96(0.58,1.61) 0.9
Age (in years) 13-16 45(26.9) 122(73.1) 1 1 1
17-19 49(21.1) 183(78.9) 0.72(0.45,1.15) 0.99(0.59,1.66)  0.98
Household income <7688 9(15) 51(85) 1 1 1
7689-15109 15(15) 85(75) 1(0.4, 2.45) 0.81(0.3, 2.15) 0.67
>15110 70(29.3) 169(70.7)  2.34(1.26, 4.34)* 1.22(0.6, 2.46) 0.58
Fruit intake <3 times/week  27(18.5) 119(815) 1 1 1
>=3 times/week 67(26.5) 186(73.5) 1.58(0.96,2.62) 1.07(0.61,1.87) 0.8
Bread and cereals <3 times/week  6(12.8) 41(87.2) 1 1 1
intake >=3 times/week 88(25) 264(75) 2.27(0.93,5.54) 1.64(0.62,4.35) 0.31
Meat and egg intake <3 times/week  34(18.1) 154(81.9) 1 1 1
>=3 times/week 60(28.4) 151(71.6) 1.8(1.11,2.89)* 1.29(0.75, 2.2) 0.34
Sugar and sweets <3 times/week  36(27.3) 96(72.7) 1 1 1
intake >=3 times/week 58(21.7) 209(78.3) 0.74(0.45,1.19) 0.56(0.33,0.97)** 0.03
Fast foods intake Daily 29(21.2) 108(78.8) 1 1 1
Sometimes 65(24.8) 197(75.2) 1.22(0.74,2.01) 1.55(0.9, 2.66) 0.1
Moderate physical Yes 20(74.1)  7(25.9) 1 1 1
exercise No 74(56.5) 57(43.5) 2.27(1.31,3.91)* 2.09(1.17,3.73)** 0.01

N.B: * Crude odds ratio significance, ** Adjusted odds ratio significance
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6.2. Qualitative study Findings

6.2.1. Socio-demographic characteristics

A total of 13 IDI with parents and in school adolescent students and 6 K1l with school principals
and sub city school food program experts in three sub cities of Addis Ababa in three private high
schools (6 participants from bole sub city, 6 participants from lideta sub city and 7 participants
from nifas silk sub city) were conducted for three weeks and included in the analysis of this
study. About 12 participants were males and 7 participants were females. The age of participants

ranges from 16-53 years with a median age of 30 years.

Table 10: Socio-demographic characteristics of IDI and KIlI participants in Addis Ababa, 2024

Respondent categories Students | Parents School Sub city school food
Principals program experts
Sex Male 4 2 3 3
Female 5 2 - -
Age range 16- 18 39- 53 32- 46 35- 38
Education Secondary 9 - - -
Status school
Higher - 4 3 3
education
School Ethio-parent 3 1 1 -
school
Omega school 3 1 1 -
Southwest 3 2 1 -
Academy
Sub city Bole sub city 3 1 1 1
Lideta sub city 3 1 1 1
Nifas silk sub 3 2 1 1
city

6.2.2 Theme, category and sub category of the qualitative study

The study findings are presented in three themes, namely: (1) Perception towards healthy diet
and physical activity, which includes students’, parents’, school principals’ and sub city school
food program experts’ understanding and opinion towards healthy diet and physical activity (2)

Determinant factors for overweight including obesity, which includes dietary habit, physical
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inactivity, high family income, unhealthy school food environment and lack of health education
materials (3) Suggested solutions for future intervention which includes student responsibilities,

parent responsibilities, school responsibilities and government responsibilities.

Table 11: Theme, category and sub category of qualitative study, 2024

Theme

Category

Sub category

Perception towards
healthy diet and physical
activity

Students’ perception
towards healthy diet
and physical activity

Health, fitness and strength of body,
weight loss

Parents’ perception
towards healthy diet
and physical activity

Burn calories, maintain health and
fitness, strength of body

School principals’
perception towards
healthy diet and
physical activity

Health, disease prevention, burn calories,
active engagement, healthy weight

Sub city school food
program experts’
perception towards
healthy diet and
physical activity

Health, strength of body, weight loss,
feeling good

Determinanat factors for
overweight including
obesity

Dietary habit

Meal patterns, meal preferences, peer
influence on choosing foods

Physical activity

Physical activity engagement, physical
activity sessions, playground spaces for
physical activity

High family income

High family monthly income

School food
environment

Healthy school food environment,
unhealthy school food environment

Health education
materials

Lack of health education materials,
posters

Suggested solutions for
future intervention

Student responsibilities

Engagement in activities, food choosing,
social media time management

Parent responsibilities,

Student support and discussion, food
management, healthy home environment,
social media management
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School responsibilities | Program creation, intervention on
overweight and obesity, partnership with
other organizaions, guideline formation
on healthy school environment and
physical activity, awareness creation

Government Collaboration, awareness creation,
responsibilities funding and resource, program and
policy formation, intervention

6.2.3. Perceptions towards healthy diet and physical activity
Students’ perception on healthy diet and physical activity

All of the students have the same understanding and opinions towards a healthy eating and
physical exercise. Based on the responses, the students believe that maintaining a healthy diet
and physical exercise is essential for sustaining health and overall well-being. It is also apparent
that they lack a deeper understanding of the specific mechanisms through which these practices

contribute to their well-being.

“I know it keep our self-healthy, but I don’t prefer to eat vegetables. I like foods that give me

energy.” (17 years old male student)

Students consistently expressed the benefits of physical activity. They highlighted that engaging
in regular exercise is essential for disease prevention, emphasizing its role in maintaining overall
health. The students articulated that doing exercise contributes to a better body shape but also
aids in weight management, allowing for achieving their fitness goals and leads to stronger

muscles and improved physical performance.

“I think everybody should engage on physical activities. My grandfather can’t walk but he moves
his legs lying on the bed. It is important for our health, strength, and losing weight so everybody

should do it.” 16 years old male student

Parents’ perception on healthy diet and physical activity

In exploring parents’ perceptions of physical activity and healthy diets, all parents collectively
emphasized that maintaining a healthy weight and overall well-being is related to diet and

exercise. They recognized that physical activity plays a crucial role in burning calories and
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enhancing cardiovascular health. However, they also voiced significant challenges in motivating

their children to engage in regular exercise.

“I've learned that eating a balanced diet rich in nutrients is important for health, and it helps in
managing weight. Physical activity is equally important because it helps to burn off excess
calories and keeps the body healthy. I've noticed that my son’s lack of physical activity and
preference for snacks contribute to his weight issues. We try to promote physical activities, but

he often prefers watching TV or playing video games."(53 years old father)

They reported ongoing efforts to encourage activities such as walking and sports require
continuous reinforcement. Additionally, there was a shared acknowledgment of the importance
of a nutritious diet, with an emphasis on incorporating fruits, vegetables, and proteins to support
immune health. The parents understood that while exercise helps regulate weight and improve

health, a balanced diet is equally vital for overall health management.

"From what | know, a healthy diet is vital for maintaining health and managing weight. Physical
activity is also important because it helps to burn calories and strengthens the body. ” (49 years

old male parent)
School principals’ perception on healthy diet and physical activity

All the school principals have the same understanding and opinions towards healthy eating and
physical exercise. Based on the responses, they believe that maintaining a healthy diet and
physical exercise is essential for overall well-being. One school principal emphasizes the effect

of lack of HPE sessions in the school and the dietary habits of students for their weight gain.

“As far as I know dietary habit, physical activity and genetic factor contribute to overweight. We
try to engage students on physical activities but they only have 2 HPE periods per week for
grade 9 and10 and no HPE sessions for 11 and 12 students. They also eat fries, sweets, pizza,
burger and others that prone them to this problem. So their diet and not engaging in activities

are the main factors. ” (46 years old male school principal)

Additionally, one school principal expressed a concern on the consequences of the problem and

absence of policy that could address the problem.

32



“Weight gain is becoming a concerning issue. I knew one child who is overweight and can’t even
move from one place to another within a short distance. He was 8 years old with 65 Kg and died
due to overweight related diseases. So it needs a special attention. There should be curriculum
that includes healthy diet and physical exercise in the school setting. ” (37 years old male subcity

school food program expert)
Sub city school food program experts’ perception on healthy diet and physical activity

Sub city school food program experts highlighted physical exercise is important for maintaining
health and they don’t support the absence of physical activity sessions for 11 and 12 students.
One sub city school food program responds that the government doesn’t see overweight and

obesity as a problem.

“... HPE class shouldn’t be banned from the schedule because physical activity is mandatory;
peoples go to Jim and pay money to do such activities so it’s not good to stop these classes but
the policy regarding no HPE class for 11 and 12 students is above us. What you have is a very
good topic and many of us don’t see it. On the inclusive program, we emphasize on many things,
but we don’t focus in this and it is good for us to work more. It is a country issue so government

should see it as a problem.” (35 years old male subcity school food program expert)

6.2.4. Determinant factors for overweight including obesity

Dietary habit of adolescent students

In examining the meal patterns of students regarding their eating habits, seven of the students
reported consuming meals three to four times a day to their dietary routines. Conversely, two
students indicated that they eat five to eight times daily; characterizing their eating habits as
more in a group. In exploring students' meal preferences, all the students lean towards calorie-
dense foods as well as snacks and sugary drinks. All of the students favored fast foods and junk
foods like doughnuts, fries, ‘eritib’ over other meals. This preference was evident both within the
school environment where convenience and accessibility played significant roles and outside of
it, driven by their choices and peer influences. Students described these foods satisfying and
often more appealing than regular meals.
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“I don't like to eat vegetables. I usually eat meat and eggs. | also eat fries, ‘eritib’and snacks

since it is available in the school and outside the school.” (18 years old female student)

All of the parents identified peer influence as a significant factor affecting the eating habits and
food choices of their child. They reported that their friends’ preferences often dictate what they
eat, leading to choices that may not support their health goals.

"My biggest concern is the influence of peer behavior on my daughter’s eating habits. At school,
there is high consuming of unhealthy snacks and drinks, and this peer pressure makes it difficult

for her to make healthier choices. (39 years old female parent)

Physical inactivity of adolescent students

Six of the students indicated a lack of engagement in physical activities due to their busy class
schedules, which limit their opportunities to engage in physical activities. Additionally, they
noted a lack of adequate spaces and playgrounds for these activities, making it challenging to
incorporate exercise into their daily routines. This combination of time constraints and
insufficient facilities hinders their ability to stay active and maintain their health. They also
reported a significant reduction in physical education opportunities, highlighting that there are
limited physical education periods available. Notably, students in grades 11 and 12 do not have
any Health and Physical Education (HPE) periods this year, which has greatly diminished their
chances to engage in physical exercises.

“Last year we engaged on physical activities but this year we have no schedule for physical
activity since the curriculum is changed and we don’t do any activities within the school.” (18

years old female student)

All of the participants reported spending extended periods sitting and using social media, often
prioritizing social media over physical activity. They noted that their prolonged engagement with
social media contributes to a sedentary lifestyle, further limiting their opportunities for physical

exercise.
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“We are addicted on social medias and don’t even want to engage on physical activities. I think
we have no routine on our daily life to engage on physical activities, but if we have one it will be

good, and peoples will know the use of it.”” (18 years old female student)

A school principal noted that almost all of the students rely heavily on transportation to come
and go from school, which significantly limits their opportunities for physical activity. This
reliance on vehicles or public transport reduces the time and desire to engage in exercise, leading

to a more sedentary lifestyle.

“Most of the students are using cars or driven by their parents and it limits their physical
activity. We learnt by walking long distance from home to school but they come and go by car.”

(46 years old male school principal)
High Family income

A school principal observed a relationship between high family income and being overweight
and obese among students. He noted that families with greater financial resources often provide

access to a wider variety of food options, which can include high-calorie, processed foods.

“...and | think it is based on the economic standards of the family. As | see, most of the students
who are overweight are in high economic status families. Maybe you will not see overweight

students on governmental schools” (34 years old male private school principal)

Unhealthy school food environment

All of the students noted that they have a strong preference for unhealthy foods like fast foods,
sweets and soft drinks, within and outside the school environment. They noted that easy access,
convenience and taste to fast foods, sugary snacks, and soft drinks contribute to their usage of

these foods.

“At home, my mom is very cautious about junk foods. She doesn’t allow us to eat them but here
at school, it’s everywhere. Students eat those, and you will also eat them. Today, | was drinking
coca from the cafeteria during break time. Whatever our family insists for us not to eat them, we
all want to eat those foods since it is highly available within and outside the school

environment.” (18 years old female student)
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All parents expressed concerns about the high availability of unhealthy foods within the school
setting that composed of soft drinks, chips, fast foods, sugary beverages, and other junk foods.
They worry that this availability of unhealthy options will contribute to poor dietary choices
among their children, which play a significant contribution to the increasing rates of overweight.

"The current school food setting is not very supportive of healthy eating. Most of the food options
are snacks and sodas that are high in sugar and fat. This environment doesn’t encourage
students to choose healthier foods, and it’s a challenge to promote better eating habits when the

majority of available food is unhealthy.” (39 years old female parent)

They also reported a high availability of unhealthy foods outside the school environment while
healthy food options are nearly absent. This lack of access to nutritious alternatives contributes

to poor dietary choices among students, fostering a culture of unhealthy eating.

“All the foods are prone to unhealthy foods. Outside the school, there is a high availability of
fast foods and junk foods rather than fruits. And within school environment the chance of having

healthy food is like zero.” (34 years old male school principal)
Lack of health education materials for a healthy diet and physical exercise

School principals and sub city school food experts highlighted the absence of health education
materials within the school, particularly those focused on nutritious foods and physical activity.
This lack of educational resources limits students' awareness and understanding of nutritious

foods.

“There are no posters or health education material regarding this issue, but they have mass

sport once a week but there is no such materials.” (37 years old male sub city focal person)

6.2.5. Suggested solutions for future intervention

Students’ responsibilities
Self acceptance

Three of the students emphasized that self-acceptance is a first step for overweight and obese
students who are seeking to improve their weight and overall health. Many expressed that

recognizing and accepting their bodies will help and motivate them to pursue healthier choices.
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“I think the first step we should do is accepting our self and our body and then try to improve by

engaging in different activities and food management” (18 years old female student)

Healthy food choices

All of the parents identified that avoiding unhealthy foods and actively choosing healthier
options are essential components of effective interventions for overweight. They emphasized the
importance of involving their child in meal planning and cooking helps to foster better dietary
choices. Additionally, maintaining consistency in healthy routines such as regular physical

activity and healthy eating will be a key factor in achieving sustainable weight management.

"To support my daughter’s health, I focus on creating a positive environment at home. She
should be involved in her meal planning and cooking to ensure that we include nutritious foods
that she enjoys. Students also must participate in physical activities /ike walks.”(42 years old

female parent)
Physical activity engagement

School principals emphasized that students should engage in physical exercise and participate in

school activities and events for effective intervention of overweight and obesity.

“Students should engage on physical activities and choose their foods based on nutritious food
since they are not child and shoul navigate their foods. It will also be good to participate in

school activities and events” (32 years old male school principal)
Parents’ responsibilities
Choosing healthy foods and support on physical activities

All of the students and school principals stated parents have an important influence on the food
choices made for their children and creating a healthy home environment, which will be essential

for effective overweight and obesity intervention.

“Parents should arrange our food choices and create environment for physical activities within
and outside environment. Families also have to send their children to Jim and following their

diet since we eat what they give us at home.” (17 years old female student)
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Managing social media time

School principals and parents mention that students’ social media time should be managed by

their parents as it leads to physical inactivity.

“The parents should choose their child foods and managing their social media time. They should
also support them to engage on physical activities by giving necessary equipment’s.” (32 years
old male school principal)

School responsibilities
Creating awareness

All students and parents emphasized that creating awareness as effective intervention strategies.
They said that increasing understanding can lead to more informed decision-making regarding

nutrition and physical activity.

“...the schools must give awareness to the students and teachers that being overweight are not
something that makes you to be bullied or body shamed. When we tell the teachers about what
other students did to us, they say okay and do nothing. And it will be good to avoid these whole

situations by creating awareness. (17 years old female student)
Implementing anti-bullying programs

Two of the parents emphasized the necessity of implementing anti-bullying programs targeting
body shaming and bullying within the school setting. They noted that such programs can create a
safer and more inclusive environment for overweight students, helping to reduce stigma and

emotional distress associated with their weight.

"One of my biggest concerns is body shaming and bullying. Overweight students often face
teasing and discrimination from their peers, which can severely affect their self-esteem and
mental health. Schools should implement anti-bullying programs that specifically address body
shaming and create a more inclusive and supportive environment for all students. "(42 years old

female parent)

Comprehensive health education programs
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One of the parents suggested the importance of comprehensive health education programs that
encompass nutrition education, physical activity promotion, and awareness of healthy lifestyle

choices.

"l believe that nutrition education classes that teach students about balanced diets and the
importance of healthy eating is necessary. Schools should also offer regular physical education
classes and create after-school sports programs to encourage physical activity."(42 years old

female parent)
Healthy food environment within school cafeteria

Three of the parents highlighted that having nutritious food choices available in school cafeterias
greatly impacts students' dietary decisions and encourages healthier eating habits. By providing a
range of healthy options, schools can foster an environment that helps students make better food
choices.

"Schools could improve their food offerings at the cafeterias by providing healthier options and

promoting them more effectively.”(39 years old female student)
Government responsibilities
Considering overweight as a problem

Sub cities school food program expert noted that acknowledging the problem is the first step

towards implementing effective interventions.

“As a general, in our country this issue looks like a luxury for someone who doesn’t know the
prevalence and the effects. If you go and talk about this in governmental schools, their issue is to
eat food and drink at least once or twice a day but it’s an issue for private schools. S0, we must
work collaboratively to see it as a problem and ensure health for the students.”(35 years old

male sub city focal person
Collaboration with responsible organizations

One of the school principal noted the necessity for collaboration between the education bureau
and the health bureau in the developing and implementing comprehensive policies that support
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ongoing intervention efforts to address both educational and health-related aspects of the

problem.

“Two bodies have influence, education sector that creates the policies and health sectors. If they
collaborate and work on the issue on schools, it will be better.” (34 years old male school

principal)
Including responsible bodies during policy formation

One of sub city school food program expert emphasized the importance of including teachers and
school principals in the policy creation process since it directly influences students' experiences
and outcomes. He identified the banning of HPE class for grade 11 and 12 students were above
their knowledge and it is causing the students not to engage in physical exercises. So, it needs to
consider the perspectives of those who work closely with students, thereby enhancing the success

of overweight intervention programs.

“I believe policy creation should include low levels. For example, for banning HPE class of 11
and 12 students, they do it above us. But the decision should include discussion with teachers,
sub cities and other bodies before comes for implementation. Policies have come for discussion

after formulation and that leads to policy changes.” (35 years old male sub city focal person)
Guideline for healthy food choices and healthy food environment

All of the school principals and sub-city focal persons stressed the need for government bodies to
develop guidelines for nutritious food options in the school setting, aiming to create a healthier
atmosphere for students.

“In governmental schools, they hardly get food to survive unless we offer them. But in private
schools, their eating habit is not good, and they need more focus. Government should have
policies that restrict unhealthy food options and soft drinks and having organic foods will

improve student’s eating habit.” (35 years old male sub city focal person)
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7. Discussion

This study assesses the magnitude and explores the drivers of overweight including obesity
among in-school adolescents in Addis Ababa, Ethiopia. The prevalence of being overweight
including obesity in this study was 23.6%. Attending private schools [AOR=4.32(95%CI; 1.94,
9.62)], Consuming sugar and sweets daily [AOR=0.56(95%CI; 0.33, 0.97)] and not doing
physical exercise [AOR= 2.09(95% CI; 1.17, 3.73)] were significantly associated with being
overweight including obesity. Strong reasons underlying for the overweight including obesity
prevalence among these adolescents were unhealthy meal preferences and choices that are
influenced by peer pressure, limited physical activity from the lack of play grounds, absent of
physical education periods, reliance on transportation, excessive time spent on social media and

an unhealthy school food environment within and outside the schools.

The findings of this study are similar to those of a study conducted in Addis Ababa on high
school students, where the overall prevalence was 18.2% (39). A different study in South Africa
reported a prevalence of 22.9% for overweight or obesity among schoolchildren aged 7 to 18

years (30).

The findings of this study are higher than those of a study conducted in Addis Ababa on high
school adolescents, where the prevalence was 14.4% (39). This finding was higher than the
results of studies conducted in the urban communities of Hawassa and Bahir Dar that was 15.6%
(28) and 15.7% (44), respectively. However, overweight including obesity prevalence was less
than that observed in India and Kuwait (32%) (36). One possible explanation for the differences
in overweight including prevalence may be cultural variations in dietary habits and differences in

socioeconomic.

In this study the prevalence of overweight including obesity was higher in adolescents studying
in private high schools than governmental high schools. Similar finding was observed from
different countries of India (33) and the same country study done in Gonder high school
adolescents (27). This finding might be related to adolescents in private schools who come from
families with higher socioeconomic status (8,27). This finding was supported by the qualitative
study where it reveals that enrolling in a private high school related with high prevalence of

overweight and obesity.
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This study found that the prevalence of overweight and obesity was higher among adolescents in
private high schools compared to those in public schools. A similar result was found in studies
from India (33) and a study done in Gondar, Ethiopia (27). This could be linked to the fact that
private school students often come from families with higher socioeconomic status (8, 27). The
qualitative data further supported this, revealing a private high school often attended by students
from higher income families, is a significant factor contributing to the prevalence of obesity.
Participants noted that these schools typically offer greater access to unhealthy food options,
such as fast food and sugary snacks, both within their cafeterias and in nearby areas.
Additionally, the academic pressure prevalent in private institutions can lead to reduced physical

activity, as students prioritize their studies over exercise.

Research indicates that a high consumption of sugar and sweets is strongly linked to obesity
(53,54). In this study, adolescents who consumed sugar and sweets daily had a higher prevalence
of overweight and obesity. It is thought that soft drink consumption plays a significant role in
weight gain due to its high sugar content and insufficient compensation for overall energy intake.
(55). The study found that consuming sugar and sweets three times a week or more was strongly
linked to overweight and obesity, compared to consuming them less than three times a week.
This result aligns with studies conducted in Ethiopia, Bangladesh, and Brazil (56). However, a
study from Hawassa presented inconsistent results regarding the impact of sweet consumption on

overweight and obesity rates (8).

The qualitative study also revealed that students noted that students have a strong preference for
fast foods, sweets and sugars and soft drinks, within and outside the school environment. They
noted that easy access, convenience and taste to fast foods, sugary snacks, and soft drinks
contribute to their usage of these foods. These poor eating practices are worsened by the
increased availability and accessibility of junk foods and sugar and sweets within the school food
environment. In South Africa, food landscape shifted, with the widespread presence of fast food
especially in urban areas, unhealthy options are easily accessible. (57). As a result of this
accessibility, people often choose diets that are high in energy. Consequently, The food
environment becomes conducive to obesity, promoting the consumption of unhealthy foods that
are deficient in essential micronutrients, which in turn leads to increased calorie consumption

and weight gain (58).
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Participants in the study pointed to specific drinks, especially sugar-sweetened beverages, as a
major contributor to being overweight and obese. These drinks are linked to weight gain because

they significantly increase energy intake and are often consumed frequently.

Physical activity emerged as another independent predictor statistically linked to being
overweight including obesity. Adolescents who engaged in moderate exercise for less than ten
minutes were 2.09 times more likely to be overweight compared to those who exercised
moderately [AOR= 2.09 (95% CI; 1.17, 3.73)]. This result is consistent with research done in
Gondar and Addis Ababa, which also found a positive link between physical inactivity and
overweight (36). The qualitative results of this study suggest that low levels of physical activity
play a key role in the high rates of overweight among students. Participants highlighted several
barriers, including the absence of physical education (PE) classes, insufficient playground
facilities, and busy class schedules that leave little time for gym activities or recreational sports.
These constraints significantly reduce opportunities for students to be active, which align with

the quantitative data that shows low physical activity levels.

The qualitative findings of this study also reveal that overweight and obese students often
experience fear of body shaming and social isolation, which discourages them from participating
in events and activities that could help improve their weight. Those participants expressed that
concerns about being judged or ridiculed by their peers lead them to withdraw from physical
activities and social gatherings, further exacerbating their weight issues. This emotional barrier
aligns with quantitative data indicating a strong link between social engagement and obesity
prevalence. By creating a more inclusive and supportive school environment that fosters positive
body image and encourages participation, educators can help mitigate these fears and promote
healthier behaviors among overweight and obese students, ultimately addressing the underlying

factors contributing to obesity.

A similar study conducted in Pakistan found a strong link between insufficient physical activity
and overweight in adolescents (39). Likewise, research from China emphasized the importance
of regular physical activity in decreasing the prevalence of overweight. Furthermore, findings
from the USA reinforced that consistent exercise is a key factor in reducing overweight and
obesity rates (39). This trend may be due to lower energy expenditure resulting from reduced

levels of moderate physical activity.
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8. Strength and Limitation of the study

8.1. Strength of the study

Previous studies in Addis Ababa have not utilized mixed methods approaches to explore the
factors contributing to overweight. Therefore, the use of a mixed methods approach in this study
is seen as strength. The qualitative aspect has provided additional insights and a deeper

understanding that may have been overlooked in the quantitative phase.

8.2. Limitation of the study

The limitation could be recalling bias, social desirability bias and misreporting during interviews,
which could influence the outcomes, as respondents might not accurately recall their food intake
or activity levels. The absence of a clear connection with dietary intake might stem from
inaccuracies in recalling dietary information, as well as underreporting snacks, fatty foods, and

carbohydrate-rich items, which is often seen in individuals who are overweight and obese.
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9. Conclusion and Recommendation

9.1. Conclusion

The study's findings showed that high school adolescents in Addis Ababa have high prevalence
of overweight and obesity. Several factors were identified as significantly associated with this
risk, including unhealthy meal preferences shaped by peer pressure, where students often choose
calorie-dense foods. Additionally, limited opportunities for physical activity, stemming from a
lack of adequate playgrounds, absence of physical education classes and students rely on
transportation leads to lack of engagement on physical activities. The unhealthy school food
environment both within and around schools, characterized by easy access to junk food and

sugary drinks also promotes poor dietary choices.

To address this problem, it is crucial to implement targeted health promotion programs within
schools that emphasize nutrition education, physical activity, and the creation of healthier food
environments. Policymakers should consider stricter regulations on the availability of unhealthy
food options in and around schools, which can foster healthier habits among adolescents,

ultimately improving their long-term health and quality of life.
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9.2. Reccomendation

The rate of overweight and obesity among high school adolescents in Addis Ababa is increasing.

Regarding the key findings, the following suggestions are made to address the issue of

overweight and obesity among adolescents in the study area:-

For administration body:

Collaboration among Addis Ababa health sectors and education sectors in developing
sustainable health education programs on overweight and obesity in adolescents.

Initiate awareness campaigns about overweight and obesity.

Provide resources such as learning materials and fundings for clubs and other

interventions that cater to prevention of overweight and obesity.

For schools:

Increasing awareness among adolescents on adequate physical activity and healthy food
choices through education and in school mini-media programs and creating an active
school environment that supports physical engagement as a fundamental strateg.

Creating healthy school food environment and controlling the foods which are going to
be accessible for students.

Prioritizing hiring or collaborating with health experts to implement comprehensive
programs aimed at preventing and addressing overweight among students.

Collaborate with community organizations and NGOs to create a supportive network for
overweight intervention, to provide additional resources and support to students and

families.

For parents and adolescent students:

Having positive parent-child communication in addressing weight-related challenges.
Encourage their children to participate in physical exercises.
Self acceptance and build confidence for improving their health.

Managing diet and choosing healthy foods with in and outside the school environment.
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e Engaging in physical activities and extracurricular activities and events with in and out
side of the school.

e Discussing with parents openly about their feelings and seeking help.

For researchers: Additionally, researchers should carry out interventional studies on overweight

and obesity among children and adolescents.
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ANNEXES

Annex 1: Information sheet for quantitative study (English version)

Annex la. Information sheet for in-school adolescents
Addis Ababa University, School of Public Health

My name is...................... I am collecting data for research currently conducting on the topic
of “Overweight among in-school adolescents in Addis Ababa, Ethiopia, 2023. This study will
have a great contribution in the control and prevention of adolescents’ overweight in Addis

Ababa.

Procedure: You are chosen by chance, and we are inviting you to take part in the study. Your
participation will help us to assess the prevalence and its associated factors of overweight/
obesity among in-school adolescent students. We are going to ask you some questions about
your personal characteristics, feeding practice, physical activity and sleep duration. Your honest
answers are very important to our study. During the study period height and weight will be
measured using standardized instruments. Only light clothes will be worn during measurement of

body weight and Height will be measured using measuring board with bare foot.

Benefit: When you are participating in this research, there may not be a direct benefit to you;
rather you will know your BMI for age. However, your participation is very indispensable to us
in pointing out the prevalence and its associated factors of overweight/ obesity among in-school
adolescent students in Addis Ababa.

Risk and/or Discomfort: There is no risk when you are participating in this research project

except spending of your time about 20 minutes for the study.

Confidentiality: The information collected for this research project will be kept secure. Your
name will not be written in this format and never be used in connection with any of the

information you are going to give. All information given by you will be kept strictly confidential.

Right to Refusal or Withdraw: Your participation in this study will only be based on your
willingness. You have an absolute right to refuse to participate in this research and you are not
obliged to answer any question that you do not want to answer, and you may end it at any time

you want.
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Annex 1b. Information sheet for parents
Addis Ababa University, School of Public Health

My name iS.............oeeuvenn. I am collecting data for research currently conducting on the topic
of Overweight/obesity among in-school adolescents in Addis Ababa, Ethiopia, 2023. This study
will have a great contribution in the control and prevention of adolescents’ overweight in Addis
Ababa.

Procedure: | would like to ask about your willingness for the participation of your child in our
study. We will take measurement of your child’s height and weight. We will also ask your child
eating habit, physical activity and sleeping duration. During the study period height and weight
will be measured using standardized instruments. Only light clothes will be worn during

measurement of body weight and height will be measured using measuring board with bare foot.

Benefit: When your child is participating in this research, there may not be a direct benefit to
him/her rather he/she will know their BMI for age. However, his/her participation is very
indispensable to us in pointing to the prevalence and its associated factors of overweight/obesity

among in-school adolescent students in Addis Ababa.

Risk and/or Discomfort: There is no risk when your child is participating in this research

project except spending of their time about 20 minutes for the study.

Confidentiality: The information collected for this research project will be kept secure. Your
child’s name will not be written in this form. All information given by your child will be kept

strictly confidential.

Right to Refusal or Withdraw: Your child’s participation is voluntary and not obliged to take
part in the study. If you feel discomfort with your child participation, please feel free to disagree.
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Annex 2: Informed consent form for quantitative study

Annex 2a: Informed consent form for quantitative study for in-school adolescents

Based on the understanding of the above information, are you willing to participate in this study?
A) Yes B) No

| confirmed my agreement with my signature to participate in the study with clear understanding

and recognition of the detailed objective of the study.

Signature (participant’s) Signature (collector)

Date Date

Remark: for any inconvenience and problem related to the questionnaire please contact the

principal investigator.
Name of principal investigator: Bezawit Fitsum

Tell: +251-961- 378885 Email: bezawitb91@agmail.com
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Annex 2b: Informed consent form for parents

Having the above information, we honourly ask your willingness for your child

participation in the study. Are you willing to let your child participate in the study?

1. If yes, you will put your signature below

2. If not, you can give your suggestion of refusal
| confirmed my agreement with my signature for my child participation in the
study after the detailed objective of the study has been explained to me in the
language | understand well.

Signature (parent’s) Signature (collector)

Date: Date:

Remark: for any inconvenience and problem related to the questionnaire please contact the

principal investigator.
Name of principal investigator: Bezawit Fitsum
Tell: +251-961- 378885

Email: bezawitb91@gmail.com
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Annex 3: Survey questionnaire

Questionnaire ID No

Grade level

Name of data collector

Part I: Socio-demographic characteristics

School name

Section

Date of data collection-------------=-=--------

No Questions

Response

11 Age of the respondent (years)

1.2 Sex of the respondent

1. Male

2. Female

13 Type of school

1. Public
2. Private

1.4 What is your father’s educationalstatus?

=

Can not read and write
Read and write

Primary school

Secondary school

Higher education and above
I don’t know

1.5 What is your mother’s educational status?

O UAWNE OO N®WN

Can not read and write
Read and write

Primary school

Secondary school

Higher education and above
I don’t know

1.6 What is your father’s occupation?

Noak~whE

Daily laborer

Work in a private organization
Work in government organization
Business man

He doesn’t work

I don’t know

Other

1.7 What is your mother’s occupation?

ook wbdpE

Daily laborer

Work in a private organization
Work in government organization
Business women

House wife

| don’t know
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7. Other

Once a week
Two to times per week
Once per day

1.8 How much is your family monthly income? birr
Part Il: Dietary information
The next questions ask about the diet that you usually eat. As you answer these questions
please think of a typical week in the last year.
No Questions Response
2.1 How often did you eat fruits? 1. Less than once a week
2. Once a week
3. Two to four times per week
4. Once per day
5. More than twice per day
2.2 How often do you eat green and vegetables? 1. Less than once a week
2. Once a week
3. Two to four times per week
4. Once per day
5. More than twice per day
2.3 How often did you eat meat? 1. Less than once a week
2. Once a week
3. Two to four times per week
4. Once per day
5. More than twice per day
2.4 How often did you eat milk,cheeses and 1. Less than once a week
yoghurt? 2. Once a week
3. Two to four times per week
4. Once per day
5. More than twice per day
2.5 How often did you eat sugar andsweets? 1. Less than once a week
2.
3.
4.
5.

More than twice per day

Part 111: Eating habit
The next questions ask about your dieting habit for the last one year.

No

Questions

Response

3.1

How many times do you usually eat per day?

<1 meal a day
1 meal a day

2 meals a day
3 meals a day

. >3 meals a day

3.2

How often do you eat breakfast?

1
2
3.
4.
5
1
2
3

Daily
Sometimes
Never
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3.3

How often do you eat lunch?

Daily
Sometimes
Never

3.4

How often do you eat dinner?

Daily
Sometimes
Never

3.5

How often do you eat fast foods?

Daily
Sometimes
Never

wWhERwNh RPN e

Part IV: Physical activity questionnaire

Below are questions about an individual’s physical activity levels. Please read the
descriptions and answer the questions. Consider all activities, those you do at school

as part of your house and yard work, to get from place to place,and in your spare time

for recreation, exercise or sport.

Hard physical activity:
Think about all the vigorous activities which take hard physical effort that you have done in the last 7
days. Vigorous activities make your breath harder than normal and may include heavy lifting, aerobics,
or fast bicycling. Think only about those physical activities that you did for at least 10 minutes at a time.

No Questions Response Code
4.1 Do you engage in work besides your Yes
education? No
4.2 During the last 7 days, on how manydays did days/week
you do vigorous physical activities? don’t know/not sure
4.3 How much total time did you usuallyspend hours/day

doing vigorous physical activities on one of
those days?

minutes/day
don’t know/not sure

Moderate physical activity:
Think about the activities which take moderate physical effort that you have done in the last 7 days.
Moderate physical activities make your breath somewhat harder than normal and may include carrying
light loads, bicycling at a regular pace, or doubles tennis. Do not include walking.
Again, think about only those physical activities that you did for at least 10 minutes.

No Questions Response Code
4.4 During the last 7 days, how manydays did hours/day

you do moderate physical activities? minutes/day

don’t know/not sure

4.5 How much total time did you usuallyspend hours/day

doing moderate physical activities on one of minutes/day

those days? don’t know/not sure
Walking:

Now think about the time you spent walking in the last 7 days. This includes at work and at home,
walking from place to place, and any other walking that you might do solely forrecreation, sport,
exercise or leisure.
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4.6 During the last 7 days, on how many days did days/week
you walk for at least 10 minutes don’t know/not sure
at a time?
4.7 How much total time did you usuallyspend hours/day
walking on one of those days? minutes/day
don’t know/not sure
Sitting:

Finally, think about the time you spent sitting on weekdays during the last 7 days. Include time spent at
class, at home, while doing course work, and during leisure time. This may include
time spent sitting at a desk, visiting friends, reading, and sitting or lying down to watchtelevision.

4.8

During the last 7 days how much, totaltime

did you usually spend sitting on one of a

week day?

hours/ weekday
minutes/weekday
don’t know

Part V. Sedentary activity questionnaire

The following question ask about your traveling in car, bus or train, on foot and time

spent withusing internet, playing game or watching television.

No Questions Response Code
5.1 Which one do you usually use to go Walking
from home to school Cycle
Driven
5.2 Hours spent with TV programs, video <30min a day

games or internet

30-60min a day
60-90min a day
>=120minutes a day
Never

Part VI: Sleep duration information

Below questions ask about your night sleep duration. As you respond to these questions please

think of a typical weekday (school days) and weekends sleep in the last week.

No Questions Response Code
6.1 What time did you sleep on school days? hours/weekday
6.2 What time did you sleep on weekends? hours/weekend

Part VII: Anthropometric measurements
No Measurements Reading Code
7.1 Height In centimeters
7.2 Weight In kilograms (Kg) —

Thank You!!




Annex 4: Information sheet for qualitative study

Annex 4a: Information sheet for in-depth interview for in-school adolescents
Addis Ababa University, School of Public Health

My name iS............cceevennnn.. I am collecting data for research currently conducting on the
topic of “Overweight/obesity among in-school adolescents in Addis Ababa, Ethiopia, 2023. This
study will have a great contribution in identifying the driving factors of overweight among
adolescents in Addis Ababa, Ethiopia.

Procedure: You are chosen for this study because you are one of resource full person in this
regard as you have experience and we are inviting you to take part in the study. During the study
period you will be interviewed about your feeding practice, physical activity and other factors.

Your honest answers are very important to our study.

Benefit: When you are participating in this research, there may not be a direct benefit to you.
However, your participation is very indispensable to us in pointing the exploring the driving

factors of adolescents’ overweight/obesity in Addis Ababa.

Risk and/or Discomfort: There is no risk when you are participating in this research project

except spending of your time about 30 minutes for the study.

Confidentiality: The information collected for this research project will be kept secured. Your
name will not be written in this format and never be used in connection with any of the

information you are going to give. All information given by you will be kept strictly confidential.

Right to Refusal or Withdraw: Your participation on this study will only be on based on your
willingness. You have an absolute right to refuse to participate in this research and you are not
obliged to answer any question that you do not want to answer, and you may end it at any time

you want.
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Annex 4b: Informed sheet for parents/caregivers, school administrators and sub city school
food experts

Addis Ababa University, School of Public Health

My name iS............ccoevennnn.. I am collecting data for research currently conducting on the
topic of “Overweight/obesity among in-school adolescents in Addis Ababa, Ethiopia, 2023. This
study will have a great contribution in exploring the driving factors of adolescents’ overweight in
Addis Ababa.

Procedure: You are chosen for this study because you are one of resource full person in this
regard as you have experience and we are inviting you to take part in the study. Your
participation will help us to explore the driving factors of adolescents’ overweight/obesity in
Addis Ababa. During the study period you will be interviewed about your child/students eating
habit, physical activity and school food environment. Your honest answers are very important to
our study.

Benefit: When you are participating in this research, there may not be a direct benefit to you.
However, your participation is very indispensable to us in pointing the exploring the driving

factors of adolescents’ overweight including obesity in Addis Ababa.

Risk and/or Discomfort: There is no risk when you are participating in this research project

except spending of your time about 30 minutes for the study.

Confidentiality: The information collected for this research project will be kept secured. Your
name will not be written in this format and never be used in connection with any of the

information you are going to give. All information given by you will be kept strictly confidential.

Right to Refusal or Withdraw: Your participation on this study will only be on based on your
willingness. You have an absolute right to refuse to participate in this research and you are not
obliged to answer any question that you do not want to answer, and you may end it at any time

you want. If you feel discomfort to your participation, please feel free to disagree.
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Annex 5: Informed consent form for qualitative study

Based on the understanding of the above information, are you willing to participate in this study?
A) Yes B) No

I confirmed my agreement with my signature to participate in the study with clear understanding

and recognition of the detailed objective of the study.

Signature (participant’s) Signature (collector)

Date Date

Remark: for any inconvenience and problem related to questionnaire please contact principal

investigator.
Name of principal investigator: Bezawit Fitsum

Tell: +251-961- 378885 Email: bezawitb91@gmail.com
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Annex 6: Topic guide of in-depth and key informant interview

Annex 6a: Topic guide of in-depth interview for in-school adolescents

Interview type

Place of the interview

Date of the interview conducted

Interview leader

Interview note taker

Duration of the interview

Tran scriber

Grade level: Sub city:

Age:

Parent’s education status: Woreda

Sex:

Parent’s occupation:

. What are your feeding and physical activity related events in your daily routine

Probe:

-What is your typical daily routine eating habits and dietary patterns?

-How would you describe your engagement in physical activities?

-What are the factors that influence your level of physical activity within and outside of
the school setting?

What are your personal experiences and knowledge about nutritional foods and physical
activity?

Probe:

- Can you share your knowledge/ views related to nutrition, and physical activity?

- How do you perceive your own body image?

What are the foods available on your school food environment within and outside the
school?

Probe:

- Can you describe the availability of healthy food options (fruit and vegetables, whole
grain, nuts...) and unhealthy foods (deeply fried foods, fast foods, junk foods, sweets and
candies...) with in the school environment (immediate neighborhood)?

-How do you navigate food choices in relation to your overall health and well-being?
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- What are the influences that influence your dietary choices?

- Have you faced any challenges or pressures related to body image or weight within the
school setting? Can you elaborate on these experiences?

- Have you faced any challenges or pressures related to body image or weight outside the
school setting? Can you elaborate on these experiences?

. What are the supports that you think would be beneficial for overweight and obesity
intervention?

Probe:

- Is there any existence of resources and support systems at school that you found
helpful?

- What kind of support or resources do you think would be beneficial in promoting health
and well-being within the school environment?

. Tell me anything you considered important but not raised in this discussion (if you want
to add anything)?
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Annex 6b: Topic guide of in-depth interview for parents

Interview type

Place of the interview

Date of the interview conducted

Interview leader

Duration of the interview

ID: Education level: Sub city:
Age: Marital status: Woreda:
Sex: Occupation:
. What are your meal patterns and dietary preferences?
Probe:
- Can you describe the dietary practices within your family, particularly related to the
meals provided to your child at school and at home?
- What are some of the challenges or considerations that influence the dietary habits
within the home environment and during the school day?
. What is your perception regarding nutritional foods and physical activity on adolescent
health and well-being?
Probe:
- Can you share your knowledge of nutrition, and physical activity as they relate to the
well-being of your child?
- Can you share your knowledge of physical activity as they relate to the well-being of
your child?
3. What are your concerns about health-related related challenges faced by adolescents
within the school setting?
Probe:
-What are the challenges your child is facing with in the school?
4. How would you characterize the current school food environment in terms of healthy and

unhealthy foods?
Probe:
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-How do you characterize the school food environment in terms of healthy and unhealthy
foods with in the school?

-How do you characterize the school food environment in terms of healthy and unhealthy
foods outside the school?

. What kinds of school-based resources or support systems do you believe would benefit
the health and well-being of in-school adolescents?

Probe:

-what kinds of resources or support systems do you believe would benefit the health and
well-being of in-school adolescents?

-Are there any challenges related to dietary habits, or physical activity that you feel
should be addressed within the school environment?

. Can you describe how you communicate with your children about health-related topics?
Probe:

-What are some of the ways in which you provide support for the health and well-being
of your child?

. What kinds of interventions or programs do you believe would be effective in addressing
health challenges or promoting healthier behaviors among in-school adolescents?

. Tell me anything you considered important but not raised in this discussion (if you want
to add anything)?
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Annex 6¢: Topic guide of key informant interview for school administrators

Interview type

Place of the interview

Date of the interview conducted

Interview leader

Duration of the interview

ID: Education level: Sub city:
Age: Marital status: School:
Sex: Occupation:

. What are your responsibilities as school administrator?

Probe:

- Can you briefly describe your role and responsibilities as a school administrator?

- How long have you been in this position?

Can you explain the physical activity engagement of students with in the school?

Probe:

- What are the conditions of outdoor play areas and sports fields for the students?

- How you explain the availability of physical activity equipment, such as balls and other
materials?

How would you characterize the current school food environment in terms of healthy and
unhealthy foods?

Probe:

- How would you characterize the current school food environment in terms of healthy
and unhealthy foods within the school?

- How would you characterize the current school food environment in terms of healthy
and unhealthy foods outside the school?

Is there display and accessibility of health education materials or posters related to
healthy food diet and physical exercise?

Probe:

-Is there display and accessibility of health education materials, posters or educational
initiatives related to healthy food diet that promote healthy eating habits?
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-Is there display and accessibility of health education materials or posters related to

physical exercise?

. What are the challenges associated with overweight and obesity among in-school

adolescent students?

Probe:

-In what ways do these challenges impact student well-being, academic performance, and

the overall school environment?

Can you provide insight into any specific initiatives or policies to be implemented to

address nutritional challenges within the school setting?

- Is there implementation of school policies that support healthy eating and physical activity?

- How do administrative policies and decisions influence students' access to and choices

of food within the school environment?

- Can you identify any constraints or considerations in implementing policies to support

healthy nutrition habits for students?

. What strategies or interventions do you believe would be effective in fostering a healthier

school food environment and addressing the challenges related to overweight and obesity

among in-school adolescent students?

Probe:

- What strategies or interventions do you believe would be effective in fostering a
healthier school food environment?

- What strategies or interventions do you believe would be effective in addressing the
challenges related to overweight among in-school adolescent students?

. Tell me anything you considered important but not raised in this discussion (if you want

to add anything)?
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Annex 6d: Topic guide of key informant interview for sub city school food program experts

Interview type

Place of the interview

Date of the interview conducted

Interview leader

Duration of the interview

ID: Education level: Sub city:
Age: Marital status: School:
Sex: Occupation:

What are your responsibilities as school administrator?

Probe:

- Can you briefly describe your role and responsibilities as a school administrator?

- How long have you been in this position?

How would you characterize the current school food environment in terms of healthy and
unhealthy foods?

Probe:

- How would you characterize the current school food environment in terms of healthy
and unhealthy foods within the school?

- How would you characterize the current school food environment in terms of healthy
and unhealthy foods outside the school?

Is there display and accessibility of health education materials or posters related to
healthy food diet and physical exercise?

Probe:

-Is there display and accessibility of health education materials, posters or educational
initiatives related to healthy food diet that promote healthy eating habits?

-Is there display and accessibility of health education materials or posters related to
physical exercise?

Can you provide insight into any specific initiatives or policies to be implemented to
address nutritional challenges within the school setting?

- Is there implementation of school policies that support healthy eating and physical activity?
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6.

- How do administrative policies and decisions influence students' access to and choices

of food within the school environment?

- Can you identify any constraints or considerations in implementing policies to support

healthy nutrition habits for students?

- How do administrative policies and decisions influence students' access to and choices

of food within the school environment?

What role do you see sub cities focal persons playing in promoting healthier nutrition

habits and reducing the prevalence of overweight among students?

Probe:

- Are there any areas where you believe additional collaboration or support that would
be beneficial?

What strategies or interventions do you believe would be effective in fostering a healthier

school food environment and addressing the challenges related to overweight and obesity

among in-school adolescent students?

Probe:

- What strategies or interventions do you believe would be effective in fostering a
healthier school food environment?

- What strategies or interventions do you believe would be effective in addressing the
challenges related to overweight among in-school adolescent students?

Tell me anything you considered important but not raised in this discussion (if you want

to add anything)?
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Annex 7: Information sheet for quantitative study (Amharic version)
AN ANN RLACHL MT WeTh hA S

PUNZ+AN MT AMNNSP
+9UCT h&A
Annex 7.1 Pan/ 8 & A+,

ma ENHAT | ANAAL: Paem@m-t hA&N ANN RLNCAtL M WRIN

NAE PUNZHTAN MT AMNNE F9oUCT A& AT PARMUNT 9NT P  MGH ATRL L9 j0-::
PG+t ¥AT haemy NAL ANLT NFCIPNST @PF PAFD ATHIT NATT ATIDSP M-
Na@Erge U B+ ATHY FICTF NHARIR La990 hadmY NAL ANEHST +PPH FoacT
NAEMMCS NAPNANA 278 F4% MG LPZPA: NHMTILI® 2U MGF P+ALR AOYoNF@F
M@yNFP LAV SCEFT AT AIC ECEST MIHU FICF HCP ATRAGT PHFATDY
RA18.PNZN+E PLCIA PARA &% ATRTH AAT: NG+ TH PAYTI/ET ANLTT &% 2/5 T
NMN& AALPPTF ATANAT: NNLE NTANNT TH $AA PA ANATF AL 9D €ADF N ANNG
1 9990 NNA A9IC UTA: ATIMTE MG P+@AF MPRPTT AMLPUAL/AAL: NHY
MMEL% PAMR I ATRET AARNAR AT1PNSAT NAAT PIORHEDY  TOY PATPAG AOM7Y
N+aANt AMLPUALY AAL: NATH F PIRIANAND: A2ZE NAADC ATMNSAY: NATH/E
PIRIANAND: d°Z8 NNIRUIA IC hEPPHT: NHU MTT dAm ATRA+& NP Lraq P
PHAFLMT §PLAIT AIML LAY APAN ATPAMT NTVHLATINT MLTD NTHLALNF D PR
hA AT18.8:9°/ B-geudmmed 20 Bbd PUA R4 BA:
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ANnex 7.2 Pan/ 8 d & A+ AP

MTLNDAT ! ANAAU: Paemm-t A& N ANN RLACHE MS WL TN

nAE PUNZHAN MT AMNNE F9RUCH & AU PAemU-Nt AT P+ NAPMT NAL
ANET NFCIPNT @PTF PAT® ATFIF NATF ATDP 1@ PACNP AE NAG DT+ @D
A18.n+T/ AT8FENTT PACAPT £PLATT ATMEPAT: PARPT ALY AT 20T dPM7Y
RIANAT:  NHU d®med  PASPY PATRITN AJRET NARNA®  ATPNPAT NAAT
PIR+HE @Y/ TM-T PATPAE APMT N+HAPAN+ ATMLSAT: NAEP PIRTTTM- a2 F NFCIPNG
@&+ hhNet amacC JC +PRHM PMAPM. PMST FICF AGPNANA AP AT@M*T
R28TA: NAEP PATTTMmT aoZE NAAMNC ATMNSAT: AEP PAUAMT/ PALFAMT aOLE
hha™/ @ oC AR PPHIP: NHU MGTH M-AM AMA+&E PACAP AT PAEP LPLH1T S+mNe
10 PPk 20 L PUA R4 BA=
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Annex 8: Informed consent form for quantitative study (Amharic version)
Annex 8.1 PRI+ M 976k, PR A+

LU7%7T HN @A NTNTINTF NG+ AL ATEFA+E/L NANNCT AML PAU: AL NHU NFTF
LCMR  PthPmMmM NMe+ N&EPLETT ANT4AU DA P N+ATY 91FHN @AD NBANINT
1M 1. PG+ QAT

2. NG+ PNtk DPRPTIT MG+ ANLALTF
NN €72 NAATIARATT NA+NEEAT NG+ ATRA+E NLCTIR AZITMAL

&Ca(Pt+NFL) 4CT(PaRLE  ANAN,)
$7 *7

MAANL: PAINPTD LI PLPPINP U3 FNAPDTHPT+HAFLTTOMPPLFA N
Pa+ PT +AFL NIP: LHRT &6-9°

NANEMC: +251-961-37 88 85 A T2 bezawith91@gmail.com
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Annex 8.2 Ph9R9RT14 A/ 976k, $ X A+ MAS:

LUTY 9FHN AT NTMAINT AEP Nmg+ AT8N++ AT8FN+T PACAPT £$L%1+
NAANCT ATMLPATHABRP NG+ AT8 N+ ATRFNTFACAPL S LT 1PF?

1. AP U7 hHU NFF NtPmmm P4CT NF AL P+NNZ LCTMPFT Pré
2. A2 NPT &2 L5 PAUFNT 92N PT UANPTT ARoAR £ FAN

AL NHU NFTF £CTR PHPaM@D- PG+ AT NN €7 AA+TIARATT NATNEEAT AR
Nme+ AT N+HAT8FN+F NLCTMR AZITMAL

&CTR(PNAAN) 4CT (PaLE ANAN,)

+7 +7

77



Annex 9: Survey questionnaire (Amharic version)
NEA AL NFR LEPTY O+ANE D PRPT

PAN+tATT DPRPT NDTPE NINM NBA AALTETS NHAME- PARAN APASR, NF APANT

20t
PP ML S anp p ®MC PHIRUCT n+
hgo
PH&EA £28 NEA - /8 ANAMN A9°
+.d Mo aAN
1.1 4o,
1.2 o 1. YL
2. 0
PFIRUCT NF 9L TF 1. PaDYoN T
1.3 2. P91
PANTU/A PHUIRCT Un? 1. YN A ARL& PA9 LT
1.4 2. @I A AORE
3. pangan/p o/ B
4, FA+HE 228
5. RLACAL AS NH NAL PMT$d
6. ARAM-$GD
1. MINN AG OPRE PA9LFQ
1.5 PATTUIM PFIRUCT Ui d? 2. @INA) AG AORE
3. PpaoEan/p o/ 5
4, FA+HE 228
5. RLACAL AS NH NAL PMT$d
6. AAM-&gD
1.6 PANTU/A P4 U2 1. P AdtE
2. P94 £L8F AetG
3.108,
4, PN F ALt
5. M RRALID
6. ARAM-$gD
7. AA
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1.7

PATTUM Pe i h?

W N -

I

PP NtE

P94 &LEF NetE
108

PN At

. PNt ACRNF

. RAD-$ 9P

 AA

1.8

PR+ANUM PC N,

nC

h&d UA+: PATI71 U3

NHU ¢mre NALD ATE G@F AHO-FLUM NA+PINNFO/ALFE FooNF

N+aAN+AM L LUAL/AME PAAL::

t.¢

mPe

AN

2.1

NtATRL &4&4PTF NPT PUA 1H,
£annx?

. NAE AAD-$P

.NAPTF WAL 186 NFF
.NATRIT AL 1H

.NARTF AT ANN AT 1H
NPT ATE 10

NPT AT 1H NAL

2.2

N+tATRL AT3E, +RNT AT
ATRATT NPT PUA 1H £aRINA?

. NAE AAD-$P

. NPT F hATE 186 NFF
.NATRIT AL 1H

.NARTF AT ANN AT 1H
NPT ATE 10

NPT AT 1H NAL

2.3

N+AIRL N5 AT ATRAA NTPT PUA
1 2an7nA?

. NAF AA®-$gP

.NATTE NATE 1H NFTF

. NPT AL 1H

.NARTE NAT ANND AT 1H
NPT AL 1K

N NUAT 1H NAL

2.4

N+AIRL ™++: A2 AT ACTh NIRY
PUA 1H 2aDINXA?

. NAF AA®™-$gP

.NATTE NATE 1H NFTF

. NPT+ AL 1H

.NARTF AT ANND AT 11
NPT AL 1K

NPT AT 1H NAL

2.5

N+ARL NG AHA AT Mé6pe 9PN
Ng°% PUA 1H 2aP7INA?

OO, WNREPIOODWNERPIOOPRRWNREPOOOPRWDNEPOOGDWDNPEP

. NAF AAD-$JP

.NATRTF DAL TH NFF
CNATRTE AL IR

.NATRTE AT ANN AdF 1H
NPT ATE IR

NPT AT 1H NAL
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h&d ¥N+: PAA2 774 AL
NHU $Mie NAALD A& 30T AAINZU/MA PAAR 21N Ui AMBPUAL/AAL:

t.¢

mnPP

AN

3.1

ANHEDT L0 NPT AT PUA 1H £ARINA?

1
2
3

Eall

N$T AL 10 NFF
. NPT ATE 1R

N$Y AT 18

N$7 wN+ 18
.N$7 N¥NT 1H NAL

3.2

NtATRE CNH NTRT PUA 1H £aRINA?

. NP
CAT8TE 1H
. NAE AAD-$g°

3.3

N+ATRL T2A NPT PUA 1H 2ARINA?

.NPPr
CATRTE 1H
. NAE AAD-$P

3.5

NtATRL &F NIRT PUA 1H £aRINA?

Ne+'r
CATRTE 1H
. NAE AAD-$IP

3.7

PUA IH 2aPINA?

NtATRL £ MT FooINFY(fast foods)

ng=7

WNR|l WP R wN RO

.NPPr
CATRTE 1R
. NAE AAD-$IP

h&A Act: PANAP A3¥NP1h ML P

NHU NFF DA SIANNE ANAR +9ING-T BLEPT PN HPEPT TFM: ANAPT
HCHCEY L3NS LNPT MY AN ALCTID NLEMGTD MPRPETY LOPA::
AT +aNsd NARaRANGT NH/NF PAAZFDT NNE AF NAC NPT N DL
NF AdRYE T AT NFC&E 1HP O-NM AMHTTT ARTPNPA OLID ANTCTH

P AZTE T

MINE PANAR +NC

NA AT MTNG +91N4F NNE ANAR meT NATLMELR NAGT 7 $9F @AM ACEPTFO NATNSG
ANAR +aN&t NF PAM: MING +INET TI4AP h+ATRLD- NAL AT8hNE AT NNE AP
MIAFT ACNAN LI® NANRAT BNLC AToe FAN: NATL TH N.PTN A 10 Lo PT
2AGPF@- PING ANAR +1N&TT NF PO

ANAR +oN4&tT AC+@®- 1NC?

2. AAD-$I°/ACIIME ARBAL-TP

eMC | nPE AN ne
4.1 NTIRUCTP  N+ene NNE BN 1. AP

LA+4&AT? 2. h2
4.2 NAG-T 7 9% AIRT PUA $9F MINE 1. ¢ H/NATTF
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4.3 NATHU MTNE ANAR +INs-F NATH 1. A%/ NPT
T+ NATE NTATRL 927 PUA AT 2. Ld P/ NPT
NMPAAD: ATE+D TNC? 3. ARAD$IC/ACIME K2 LAU9P

mnNAT ANAR +oINC

NAéT 7 $5F N ACEPTD NAING PNNAT ANAP MZ$F PO ANNAT ANAR +o1NsF
AT144NPT N+DAYT £28 NtATRL®m PNAM ANTFIZ PLCATPA: ATEUI® PAAA 67 F+7F
NNAAT ATENE &M7F aD18FE MLIP MEAH F1N MM A fI°4 LT AA:: aO 0D L
ARERIPCIRT ATR7IT NLPTN A 10 L2 PPF NCHPTF® PING ANAP +91NLFT NF PAM::

*MC | PR AN ne
4.4 NA%T 7 P5F ATRT PUA $5F a@hhAG 1. AST/N$T
ANAR +9N&+T AC+HD 1NC? 2. Lo/ NPT

3. AAD-$I/RCIIMG AREALTP
4.5 NATHYU @®hNAG ANAP +9INs+ NATH 1. ASF/N$T

Tt NATE NTATRL 927 PUA AT 2. LeP/ NPT
NMPAAD AME+D TNC? 3. AAM-$I/ACIMG AL LAUIP
ang.an g (Walking)

ALY NAGT 7 $9F @AM NARLAD L AAMGPTFD THPT AN ATHUT® NF/NF AT NNLFPE NN
ML NF NA°IC ADPIHT AT AAPHEET ANZCF PATPNS A ToINLT ML IR ACPHGE PRATFPFMT NF

AR TIPS BFAN::
4.6 NA%T 7 $5 AT2T PUA $9F NATE 1H 1. $5FH/NATRYF
PN A 10 L2 PF +FH®- 1NC? 2. AAD-SIC/ACIMGT A2 LAUP

4.7 Naeg.ae e nATH $5F NATS N+HATRA 1. ASH/N$T
o7 PUA NET NMPAAD- An&E+D- TNC? | 2. L/ NPT
3. AAD-$I/RCIIME AREALIP

anpanan(Sjtting)

NMAAT NAGT 7 5F NATRY+R AZET $9F NP PMEPFD-T 1HLF PAMN: ATHUIP
NFIUCT A&A: NN PHIRUCT Né AN AT NFCE THP PMEFT NASF BendPsA: BUTR N&NN
ALT 3LBFPY NACThNTHT FANHTT ACRMANT +IP M@ MLI® +I&0PMm- PMéF7 1H

[N CLVASE
4.8 NA&TF 7 #5F NATR Y+ S5+ 1. AY T/ >
+¢IPM@m» AMPAAD- gny 2. L PPF/AIRYFT
PUA  IH ADETPA? 3. ARAD-$gr

NEA A9°N+: PNLIFL h3D-F DML P

NHU emie NNF NF ATPASAR NNHET PAMPTNFD. 033 H ATL AONGE NMHCE
PAIIC FH AT NATECETT h+APR 29°F MEI™ NEANHT JC PMPAASTT 1H
PAAME® TFMm:
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ePC | mPP AR he
5.1 NNt ME +9UCT Nt ARG 2 1. PA°IC FH
PR MM/ M- PAD3H ALY 2. NhhAT
3.aong
5.2 N+tATRL NN, TEILPFT T NALLP 1. <30 L4
19°F @L9° NATECET 97 PUA TH PM&A 2.30-60 Le
3.60-90 B¢
4,>=120 L
5. g°79° b PAAMEID

hEANENT: PATPAG OOy 0O /8 A M P P

NHU NFF NA TANNE PAAT ATPA& TH PPLMT TFM: ANAPT MPRPET ATCAN

NATPIFF MLI® NFIPUCT THEFF (NAB AN ACTN) AT NAZET $5%F ($STT AL-L)

P+ T ATPAG NF PN
®*PC | TP AN ne
6.1 NFTUCE IHLETF NN AGT NG FH/AOTYFF
BAEN?
6.2 NAZ&ET 97T NNTF AT —— NYFF/PRLET
NATPARP L1AK ? $q %
h&d NN+: A3y FC7B+ch Ah+
®TC | aht 10N ne
7.1 e NIt T+
7.2 ANet L —
NAFTNNCPF NI AT ATAY::
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Annex 10: Information sheet for qualitative study (Amharic version)
Annex 10a: NF9RUCT NF @D 0M7F OMPTF DAP PA ML PANLE MlPT

h2.N0 ANN LACA L, PUHN MT +9UCT NT

L PPN 2U mTF NARN ANN NFCIPAT 0L AR PRI
OMFF P NAMT PAL B-&LH/DELF +A8CFTT NARAPT FAP ANTPES LFPLPA.

ANGC:- AHU DFF +aRCMYA F2RTP+HI° NHU 18 ATPE NAKT AT NDT+ ATEFA+E
APINHIU DALY NHU 278 A AG NAUTA 10-. PACAP +ATE NFIRUCT N @AM NA
AIPNT +MLPTF aPhhd ha®MmT PAL O-&ZF AT NA®M7T PAL @&t +o18CFF7
RIEYMRLIRC BABTA. NG+ D& DA ATR 7 ATRIRE P, PhNA NPT ATPNSAP AT AdeT
AL PA CPMELED LRLVAPHFA. M AANTY ADTFFT NMIR ANEAL TFD-,

mPpgo: NHU DTT NP N FATE AACAP m+E mEPID ALLZM £FAA. 11C 9177 NASA ANN
AN NFIRUCT N NN NA IZIPATF +T9LPF d®hnd hA®M7Y PAL O-&4F AT hAPM7Y
PAL M-&LT To18CTTT NAPMSIR PACNP +ATE AART NMIR ANEAT 10,

NIt AS/@EI oFF Mm+: NHU PICIPC TCENT N NFATE: AT+ 20 B4 PUA
LHPT NDAAG NA+PC TPI9° ALYTF ALI PATE:

PPAM,&P1H:- AHU PIRCIRC TCENT PHANAND- aoZ8 LU+ P+HmNe 2UPTA. NTPP NH.U
PCAT ALRGID AT ACAP NMAM-TF TIGM-° ao/8 9C N+PPH Nep-d-A MPI° AL
ARMATR. NAT+ PHAM: hAGR a8 PTF N NP MAMEP LUPTA.

PAM®PNA @EI® PAPM-MF @ONF: NHU DTF AL PAPT +ATE N&PLYIITP AL
P+mALt NF LUTA. NHU mTF BN AAMA+E §3.9° Nt hAU AT GRAN dPAMT
Pt AIDY MMIFDIID mPE PARADAR 9L PANUT AT NMIEM-I° 1H AFehCND-
FFAAU FLAIAU.
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Annex 10b: ADMAZF/+ThNNNPT AT ATIUCT NF ANTSSLPT NavZs e+L£14
M/ P+

A&N ANN RLACA %, PUHN MS +9UCTH NT

DY e 24U et NALN ANN NFCIPNT 0L AL
P F @MFTF 0 NAPMT PAL O-&LH/D&LF +8CFFTT NAPALT FASP AN+PEP £TLPA

ANGC:- AU DTF +APCMYA TPATLRTD NHU 218 ATRE DAAT AT NG+ ATETA+&
APINHIU NALT NHU 278 & A AAUPTA 1@, PACHP +N+E NTIRUCT Nt @-Nm N
WINT +LPT a®hnd hacmT PAL @-&ZF AT NAPMT PAL -&ZF +I98CFF7
ATEMLIRC B28TA. NG+ @PTFT DA ABEP/TTLPTP PAMIIN AL, PAhA N+
AT1PNPNA AT PATPAR SR PA OOMEP LLLMAPHFA. 39T ANTY ADTFTT NMIP
ANEAT TF0-.

mPpgo: NHU M+ @A NVFATE ARCAP 4G mPIe ALPLM- £FAA. 11C 1% NASN ANN
NFCING 02 AL PR7F MMET hAPmy PAL M-&ZF AT NAPMY PAL M-&LF
+918CEFY AT PEMMC HEPTFY NAMEIR PACAP +AFEL AAT NMIR ANEAT 10>,

NIt AS/@EI oFF Mm+: NHU PICIPC TCENT NP NFATE: AT+ 20 B4 PUA
TP NAAE NA+PC T2TI9° ALY T AR PATR

PAMLPT1H:- AHU PIRCIRC TCENT PHANANG- 28 LU+ P+HMNP LUPTA. NI°P NHU
PCRT AER&GID AT ACAP NMAMFT 9IG@m9° o/ 90 N+PPH Ned-N mPI° AL
ARMATR. NAT+ PHAM: hAGR a8 PTF N NP MAMEP LUPTA.

PAM®PNA @EI® PAPM-MF @ONF: NHU DTF AL PAPT +ATE N&PLYIITP AL
P+mALt NF LUTA. NHU mTF BN AAMA+E §3.9° Nt hAU AT GRAN dPAMT
PAFLAIDT MIFD-IID MmPE PARARAN 9L+ PANUI® AT NMITMI° 1H ATenCAD-
FFAAYU TLAIAY. NHATEP AL OF4 NHATPHT ANNPT AATRATIT 197% LAMP,
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Annex 11: Informed consent form for qualitative study (Amharic version)
PATCI°TT ML I160 PR

2UTT AN @-ND NTAINT NPT+ AL ATETATE/L NAANCT AMEPAL: AL HU DT
4CMe  PHPMMm NG+ N&EPLETFT AN+4EAL NA PTALN+AFT FHN @-ND NHAINT
10 1. PG AT

2. NG+ P Ntk D PRPTIT OMT+ ANLALTT

NN 7% NATIARART NA+NEEAT NG+ ATRA+E NLCTIR AZITMAL

&Ca(PtNFL) 4CT(PanLE  ANAN)
$7 $7
a@AAN, P PAINPHDLICMR PLP P INPH U5 FNAPMTHPT+AFETTPMPE L TA A

PG+ PT +AFL NI°: LHRT F6-9°

NANEMC: +251-961-37 88 85 A T2 bezawith91@gmail.com
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Annex 12: Topic guide for In-depth and key informant interview (Amharic version)
Annex 12a: NF+9UCT NF @-ND AN +T92 AP PA ®MEP CON anan/ P

PPA PMLP ALYTF

PPA M™MES NS

PPA MMES $7

PPA PMLP Ao

PPA MPMLR $L

mFmtp

0L

PHIUCT £48:

1.

NOAT +0AT ATPNSAP OND NACAP ATITN AT ANAP ATPNSN IC P+LPH
ANHPTF 9OIE TFRD-?

gorang.:-

- PACNP P+ATRS. POAT +0AF PATR ITN ATRLT AT PATR 7N NCYFTF 92718 TFM-?
-NANA NPT ATPNPA @-ND PAPTT +ATE AT R1ARFA?

- NFIRUCT N @AM AT NTFIRUCT a6 NAD- PANA NPT ATPNPAP AL +ROF
P LAL4 TICTF TRIE T §FM-?

NA AdRJ7N 9R9NF AF PANA NPT ATPNPAPT PAPT P9IA ATPRT AT AM-$F
go7 6 FM-?

goLaDs.:-

- DA ITN AT PANA NPT ATPNPNA JC N+19T PACNPT AD-$F/AAPANNT 9994+
2FAN?

- PLAPY PAMTF 9RNA ATLF £7THNA?

NFRUCT AP BN AT NFIRUCT NT @65 P4 TINT I TFD-?

goLans.:-

- MG PP PIR)N ATILTT (§4-Gb AT ATNATT O™A AUAT ADH...) AT M5
LAV o9NTFT (NDADT P+MNR FRIINTFE &M FRINFT AANLATL TPIINTFE Mégbet
AT NZTAPT. ) NTTRUCT N ANNN, (B8, PO+ NL.C) P LFET AN £FAN?
-NAMPAL MSP AT LUTITP IC N+LPH PTRIN TPCaRPTT ATET RAHA?
NATR I FRLenP AL +RAT P PAL G PANEF +RATPT 127 TFM-?

goLaDs.:-
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- NFRUCT NF APRa®m @AM hANA PNA LI ANLF IC P+PPH +a18CHT
MLIR T PF A IMMM-PFA? NATHU ATRET AL TNG-F LTFAN?

- NTHIRUCT N AeRaRm @6 NANA 9PNA LI ANLF JC O+PPH +a18CHT
MLIR T PF A IMMM-PFA? NATHU ATRET AL TNG-F LTFAN?

. ARNLH/@&LF MASTNIT EMPTA NAD- PR LANTFO & IRT JP1L7T §F M AT
goLaD .-

- RIH P1a- P15F@ YNPF AT P& I& A#CYTT NTIRUCT N BN AX?

- NFIRUCT N ANNN MY AT 2UTTTT ATIN+PDP 9o A2TF £I6& MLID AT
M, 10 NAG- PANA?

. Mm@, 1@ NAD PAMFY 11C 917 NHU @224+ @AM PA+HIATT (979D 9ha
NEATF) 17452
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Annex 12b: A@ASTF/+ThNhNPF mAP $A OMEP CON anan/ P

PPA PMEP ALYTT

PPA M™MES NS

PPA MMES $7

PPA PMLP Ao

PPA MPMLR $LF

mFmtp

0L

PFHIUCT £48:

1. PACNP PAODI7N JRCERPF TR LT TFMD-?
goLang.:.

- ANHANP @D NHARTE AAEP NFRUCT NF AT NNF NP NTPCHT 2Nt IC
P+ PH PAARITN ATRRTT ARIIAR RFAN?

- NNF ANNN, AT NFIRUCT 7 NP NAG- PAAR T ATIRT AR +RAT PMLPALE A8 L
TA8CHFT MLIR FANPTF TPILET TFD-?

2. NFCI°NT 6L AL NA OM$F M5 AT LUTIT AL P+APmmY 991 AT PhAhd N+
ATPNPAT NHRANT PACNP ACPANNT BT L7102

g'DCCl'Dd.:-

- NA AN AT PANA NPT ATPNSA AD-PTPT NAEP LUTIF IC NMPPH TILt
2FAN?

-NAEP LU IC NATHARE. PANA NPT ATPNPA AG-PTPT TNLA £FAN?

3. NFRUCT NF ANNN NFCIRNT 08T AL PMITF OMP+ PP IMaFamT hMS IC
N+2LoH TICT AL PR LANNPF 11C P& 102

Q'DCG'Dé:_

-AEP NTRUCT N @A PP IR £ +GPTF FRIETFM-?
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4. AU PAGT PHRIRUCT NF IR ANNN, MSTTR AT MSTT AP PINT AT9C AR
21AA?

gorCan/.:.
- PFFRUCT N 092N ANNM NMTT AT MM LALF T29INT AT9C A8 £ALA?

- NRRUCT N @6 NA MY AT MTT F2NTF ATIC PTIRUCT Nk 929N ANNN, AR
EIARA?

5. NFRUCT NF @AD Ak 29PN F MG AT LU PAMPa> 9o KEYT NH/INT AR
P+aRALE ANAPT DRI PR I& HCYHT TFD NAD- PTOTA?

goLang.:.

- NFIRUCT NF AP AN 29PNT MG AT LUTTT 927 9L5%F UNTT LI PLag wCoytT
2MPMmA NAD- PIPTA?

- A7 ATAT ML NANAR ATRNPN IC PHI9TF +18CFT Ak NFTRUCT N ANNN?
6. NMT IC N+ELH 180T NARTP JC ATET AL T4 ARA% £FAN?

gRLans.:-

- AAEP MG AT RUTIT BO& PARAMNTFO AT8YE AO1LT PHEE §FM?

7. PMS FOACTFT AMPPL& MLI® NFRUCT Nt BN NA ZIPAF aPhhd MG NULLTT
ATNTPDP I°F ALTF MAPINIHT BLI® TEILTF OMFT TFO- NAD- PTPTN?

8. M&M, 1@ NAD PAMNTY 1IC 917 NHU @-LL2F @-nm PATITY (PLY 17C TINA NEAT)
174.%
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Annex 12c: eF+9UCT NF AN+TE8LPT A mMLP CON aran/ P

PPA PMEP ALYTT

PPA M™MES NS

PPA MMES $7

PPA PMLP Ao

PPA MPMLR $LF

mFmtp

0L

PFHIUCT £48:

1.

AL PTHIRUCT Nt ANTS88L JALTHFTU 1LY §FM-?

goLans.:-

- AL PHIRUCT Nt ANTSSL PAPTT MG AT JALTTT NAS4 ARIAR £FAA?
-NHU AR9D @D 927 PUA 1H $87?

NFIUCT Nt NP P+TLPFT PANA NPT ATPNPN TNEET EFAN?
goCang.:.

- ATTLPE POrgh, MeR,MF NFPF AT PN7CFT MEPTF U1 FPF 9218 TFM?
-PANA NPT ATPNPA ALLPTT ATL NLAT AT AdeT €ARNT P LFMT AL T
PNGC?

AUT PA@T 0FRUCT N 9PN ANNN, MTTY AT MSTY NAULF F2INT AT9C AT
£7ARN?

goLans.:-

- AT PA®Y OFFRUCT NF 9291 ANNN, NFIRUCT Nk @D NA MG AT MG
PAUF IoNTF AT9C AT LT BIARA?

- AU PA®-Y PFIRUCT N 9PN ANNN, NFIRUCT NF @60 NA MST AT MTT
gooINF AT9C AT T £IARA?

NMTa gReN AR 7N 4G PANA NET ATSNPNA IC P+LPH PMT FIPUCT RARNT
MLI® 7A+CF AL AT TLLNTT AN?

goLaDs.:-

- MSTTY PAAR ITN ATILFT N PN F+ MG IO A7) JC P+ P PH PMT
FIOUCT ®ARNTFT 7N+CF MLEIR FIRUCHP +INATT TAP AT +L24-N1T AA?

- PANA N@T ATPNSNAT N+MANT PMT TIRUCT ®ARNT MEIP 7N+CF TAP AT
+24-N1F AA?
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5. NFRUCT Nt @AD NA IZIPAT +T94PTF aPhhd hAPMY PAL O-&4F AT hAPMY
PAL O-&2F JC +PLHD PP IMa] T { +TPF IOI&T TFMD-?
goran /.-

- AU T18CFF P+l PTY LUTIHT PANBMN AL RRTD AT AMPAL PHIRUCT NF
AhNNY PRy NgRY ARy 2F 102

6. NTIUCT Nt NP LA PATRITN FOCTT A& ;T AATLHING TITTFD-TIR AR
+1ANTT LI 7A NPT ATHNT AAMT FTFAAU?

- M5 A I7N AT PANA NeT ATPNPLNAT PIR.L94 PFIPUCT N 7A NPT TN
AA?

- PANTBRC 7ANPT AT @-ALPTF +TLPF NTIRUCT NF ANNN, BN PIRI
A&CNTF AT IoCeR, AL +RAT PR, PALGF AT LT 10?2

- ATTLPTF MG PATD I ATIRTY ATRLI&E 7A APTT NAD+INC AL TTFD-FgP
12NF ML IR FRFPF AL+D MEP LFAA?

7. M PFIRUCT NF 9o ANNNT ATRNLS AT NFIRUCT Nt @D NFCIRNS
0L AL PA +ILPTF NAPMT PAL M-&2F AT -&4F JC P+ L1 FoICFT ATRE 4
9oy ALTF NATT @RI MASTINITT @M FT §FaO NAD: PIOTA?
goLans.:-

- M PFIUCT NF 929N ANNNT ATIALSY 927 ALYTT NATT DLI® MASTINTTT
O MFM TFD NAD- PIOTA?

- NFIRUCT NF AND NFCIPNT 0L AL P +T9LPTF NADMT PAL -&4F AT
NAMY PAL @-&LF JC O+PPH +18CFTT ATR&FT 927 NAFTF LI MAP
1M1 F @-mF UPTA NAD- PIRTA?

8. M, 1@ NA®- PAMFT 116 17 NHU B2+ ™A% PA+IATT (2192 TINA
N&AT) 174752
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Annex 12d: PA&A h+m e+h-2F NPT A PMEP COH arans P

PPA PMEP ALYTT

PPA M™MES NS

PPA MMES $7

PPA PMLP Ao

PPA MPMLR $LF

mFmtp

0L

PFHIUCT £48:

1. A7L A&A N+ PFNeF A@JALTRFFU I8 oFm?
goLans.:-
- AL PHIRUCT Nt ANTSSL PAPTT MG AT JALTTT NAS4 ARIAR £FAA?
- NHU hL9® @AM 907 PUA 1H $8?

2. AU PA@T PFIRUCT N 929N ANNN, MTTY AT MG NALF 929INF AT9C AT
2IARA?
goLaDg.:-
- AT PA@-Y PFIRUCT NF 929N ANNN, NFIRUCT Nk @-NAD NA MSTTD AT M5
LAV IRoNTF AT9C ATLT 2TARA?
- AT LAY PFRIRUCT NF 9o ANNN, NFRIRUCT NF @65 NA MTTH AT MG
gRoNTF AT9C ATET LIARA?

3. NM&T 9o A 7N AT PANA Nt ATPNPNA IC PHLLH PMT TIRUCT €ARNT
MLI® 7N+CF WAL AT +L4N1T AA?
goLans.:-
- MG PAAR I ATLFT NTLNLF+ MTTY 29 AdRI1N IC ©+PPH MG
FIOUCT ®RARNTT 7N+CF DEIR FIRUCFP +INATT TAL AT +L24-N1T AA?
- PANA NPT ATPNPAT NHARANT PMST FIRUCT *ARNT MLIR 7N+HCTF AL AT
+24R1F AA?

4. NFRUCT Nt @A PA PAORITN FoICTFT AMEG/E PM+INE THTTFMTID AL
+1ANT LI ZA NPT ATHNT AMTF EFAA?
goLaDs.:-
- MG A7 AT PANA NPT ATPNPNAT PM,L94 PHIRUCT Nt 7AAPT TN
AA?
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- PANTBRL 7AAPT AT @ALPT +MLPTF NFIRUCT NF ANNN @AM PR
A&CNT AT IPCeh, AL +RAT P9, PAL 4T AT LT 1?2

- PANTBRL 7AAPT AT @ALPT +MLPTF NFIRUCT NF ANNM @O PR
A&CNT AT IPCeh, AL +RAT PR, PAL 4T AT LT 1?2

. PA&®A NtPF £hA APF MSTT PATITN ATATT NMN+POP A N+T9LPF adhnA
PADT NADMT PAL O-&4F AT M-&ZF AGPPTN 92T MG A h,M+ BAPANFA?
goLans.:-

-t FNNC DLI° L& MPM, 10 NAD- PR LTRRNTFM- NFPF AN?

. MSM PFIRUCT Nt 9PN ANNNY ATIBNC AT NFIRUCT NF @AM NA 49PN
+a@4PF adhnA NAPMY PAL O-&4F AT O-&4F IC P+ PH FoICFY AdRE FF 9B7
AL7F NATT MLI° MAPINIFT @MFT LUPTA NAG- PIRTA?

goLaDs.:-

- M5 PHIRUCT NF IR ANNNT AT9ALS 9P ALYF NATT MEIP MASLINITT
@M TFD NAD- PIOTA?

- NFRUCT N @O NFCIRNGT 08T AL PA +T9LPF hAPM7T PAL O-&ZT AT
ham7 PAL -&ZF IC 0+PPH +a18C+FT AMEFT 9o NATT MRID MAP
1M1 F @-mF LUPTA NAD- PIRTA?

. MPM, 1@ NA® PAMTTY 116 917 NHU @-L2%F @A LA+INTT (PLT 17C T9hA
N&AT) 174732
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