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Abstract

Background: Overnutrition is defined as abnormal or excessive accumulation of fat in the
adipose tissue that may affect the health status of individuals explained by overweight/obesity.
Globalization, improving economic conditions, decreased physical activities, urbanization and
changing dietary habits in developing countries are reported as some of the factors for the rapid
increase in overnutrition for adolescents. Studies on determinants of overnutrition among
adolescents are scarce in Ethiopia, specifically in Debre Berhan town.

Objective: The main aim of this study is to identify the determinants of overnutrition among
secondary and preparatory school adolescents in Debre Berhan Town, North Shewa Zone,
Ambhara Region, Ethiopia, 2021.

Methods: Institutional based unmatched case-control study was conducted among 285
adolescents from March 18 to April 20 2021. The data was collected using interviewer-
administered and pretested tools. A survey was conducted to identify cases and controls. The
cases and controls were selected using simple random methods. Data was entered using Epi-data
4.2 software and exported to Statistical Package for Social Science version 25. Bivariable and
multivariable logistic regression analysis was performed. World Health Organization AnthroPlus
software was used to analyze anthropometric data into body mass index for age with z-score.
Adjusted odds ratio with 95% confidence interval and p value <0.05 was considered as statistical
significance.

Result: Two hundred seventy nine adolescents (93 cases and 186 controls) were participated
which made the response rate of 98% for both cases and controls. Significant association was
found on earning an average family income of >10000 Ethiopian Birr (AOR=2.67; 95% CI:
1.214-5.9), eating habit while reading (AOR=3.87;95% Cl:1.95-7.686),sedentary behavior,
(AOR =2.52; 95%Cl: 1.278-4.97), vigorous type of physical exercise for <75 minutes per week
(AOR=2.38; 95%CI: (1.149-4.92) and <6 sleeping hour per day(AOR=5.68;95%CI:2.08-15.48).

Conclusion and recommendation: Determinants of overnutrition were increased family
income level, sedentary behavior, reduced physical activity, eating habit while reading and
sleeping time. Most of the determinants could be preventable, collaborative health education

interventions such as emphasizing on the factors of overnutrition are essential.

Keywords: Determinants, overnutrition, case control, Debre Berhan



Table of Contents

ACKNOWIBAGMENT ...ttt e e srb e e snaeeeaneeeeanes 1
ADSIFACT ...ttt Il
LISE OF TADIES ...ttt ettt ne e VII
ST OF FIQUIES ...tttk et et et e st e ettt e s e e nbee s VI
List of ADDreviations and ACIONYMS ........coouiiiiieiiieiie ittt IX
R 1011 (o ¥ {0 o I PP TR PP PP TR 1
1.1, BACKGIOUNG. .. .ciiiiiiieieite ettt ettt ettt 1
1.2.  Statement of the ProbBIem ... 2
1.3 Significance 0f the STUAY ........cooiiiiiiii s 5
2. LITEIatUIE REVIBW.....ciiiiiiietee ettt ettt e bbb e et 6
2.1.  Determinants Of OVEINULIITION. .......oiuiiiiiiiieiii et 6
2.1.1.  Socio Demographic and Economic Determinants ...........cccccccvveeiiueeeniireesieeesiieesineens 7
2.1.2.  Dietary Habit and Food Frequency Related Determinants...........c.ccccccveeviveeviveeeiinnnnn 8
2.1.3.  Physical Activity and Related Determinants ............ccceevveeiiieeiiiee s siee e 9
2.2, Conceptual FramBWOIK .........ccuuieiiiee it et e s e e e e tae et e e e e e snraeeanneas 10
3. ODbjective OF the STUAY ......c..eiiiiee e e e nes 11
4. Methods and MaLerialS...........c.ooiiiiiiiiii e 12
4.1, Study Area and Period ..........cciiieeiiie ettt 12
4.2, SEUAY DBSION....eei ettt e e e e et e e et e e et e e et e e e e e e naaeeaaes 12
O T o] o111 = U1 [o] o PSP OPRRSTPR 12
4.3. 1. SOUICE POPUIALION .......vieeiiie et 12
4.3.2.  StUdY POPUILION ...t 12
4,33, StUAY SUDJECE ..o 12



4.4, ENGIDIIEY CIIEITA ...coviiiiieeieee et 12

441, INCIUSION CIIEEITA ..oouviiieiiesiie ettt 12
4.4.2.  EXCIUSION CIIEEIIA ..c.vviiiiieieii ettt 13

4.5. Sample Size Determination and Sampling Procedure ............cccooviiiiiiieiiieiiecieee 13
45.1.  Sample Size DetermMination .........ccccieiieiiieiiieiie et 13
4.5.2.  Sampling Technique and ProCeaure ............cocuveiiiiiiiiiieie e 14

4.6, VAITADIES ..o s 17
4.7.  Operational Definition and Definition of TErMS ..........ccceeiiiiiiiiien e 17
4.8. Data Collection T0OIS and ProCEAUIES..........ceiiieiiieiiiesiiesiie e 18
4.9.  Data QUAlILY ASSUIANCE. .....c.uiiiiiiiieiee ettt 18
4.10.  Data Processing and ANAIYSIS ..........coiiiiiiiiiiiiie e 19
5. Ethical CONSIABIALIONS ......ccviiiiiiiitiieiee ittt 20
6. Dissemination of the RESUI.............coiiiiiiii 20
T RESUILS ...t 21
7.1  Socio-demographic and Socio-economic CharacteristiCS..........cccovvvverivveeiiveeiiieesnn. 21
7.2 Study Participants Dietary Habit ............coooveeiieeiiie e 24
7.3 FOOd FreqUENCY Pattern ........ccvieiiiiee ittt e a e te e e e e snra e e anneas 25
7.4 Physical Activities and Sedentary BENAVIOT...........cc.ccovvveiiieeiiiee e 27
7.5  Determinants of OVEINUEIITEION.........coiviiiiiieiieii e 28
. DUSCUSSION. ...ttt etttk etttk ekttt kbbbt R bbbttt n e 31
9. Strength and Limitation of the StUY .........cceeoiii i 34
0.1 SEIENGEN ..o e e e e e res 34
9.2 LIMILALION ..ttt ettt ettt 34
10.  Conclusion and RECOMMENTALIONS ........eeiviiiiiieiieitieie e 35
10,1 CONCIUSION ...ttt ettt et et nree s 35



10.2 RECOMMEBNAALIONS. ... eeeeee ettt ettt e et e e e e e e e e e e e e e e e e e e e eannns 35

RETEIENCES ...ttt ekttt b e bttt et e st e be e 37
AANINEX ettt e e 43
Annex I: Information sheet (English VEISION) ..........ccooiiiiiiiiiii e 43
Annex Il: Informed Consent form (English VEISION) ..........ccooeiiiiiiiiiiiiie e 45
Annex I11: Physical Measurements for SCreening PUIPOSE .........cooouiiiieiiieniiiiie e 46
Annex IV: Questionnaires in ENglish VErsioN ..........cocuoiiiiiiiiiieiie e 47
ANNEX V: At MPEPTF PTUAM TOLE i 52
Annex VI: PG+ A3 PLPLATT TILITERL PO ..o 54
Annex VIII: Questionnaires in AMNaric VEISION .........ccveiiiieeiiieeiiinesiieessee s see e seeeesnaee e 56

\



List of Tables

Table 1. The Sample Size calculation to assess determinants of overnutrition among secondary
and preparatory school adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region,

AT To] o) T 020 PRSP STR

Table 2. Socio-demographic and socio-economic characteristics of secondary and preparatory

school adolescents in Debre Berhan Town, 2021 (N=279).......ooiiiiiiiiiieiieeiee e

Table 3: Dietary habit of secondary and preparatory school adolescents in Debre Berhan Town,

7L (72 12) F OO OO OO

Table 4.Weekly food frequency pattern among secondary and preparatory school adolescents in

Debre Berhan Town 2021 (NZ279) ....veiiiieiii ettt ettt

Table 5. Physical activities and sedentary life of secondary and preparatory school adolescents in

Debre Berhan Town 2021 (NZ279) ....vvi ittt

Table 6. Bi-variable and multivariable analysis results for determinants of overnutrition among

secondary and preparatory school adolescents in Debre Berhan Town 2021, (N=279)...........cccccn....

VI



List of Figures

Figure 1, Conceptual framework for determinants of overnutrition among secondary and
preparatory school adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region,
Ethiopia, 2020/21 adapted from those studies (19, 26, 38) .......cccoiiiiiiiiiiiiierii e 10
Figure 2 Sampling procedures on determinants of overnutrition among secondary and
preparatory school adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region,
A T To] o) = T 020 SRS SUSRTR 16

VI


file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374019
file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374019
file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374019
file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374020
file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374020
file:///C:/Users/TEDTECH/Desktop/vip/Eleni%20final%20thesis%20to%20be%20print/Eleni%20Dagnaw%20final%20thesis%20to%20be%20print.docx%23_Toc76374020

List of Abbreviations and Acronyms

AOR Adjusted Odds Ratio

BMI Body Mass Index

Cl Confidence interval

COR Crude Odds Ratio

CvD Cardio Vascular Diseases

GPAQ Global Physical Activity Questionnaire
NGO Non- Governmental Organization
SD Standard Deviation

SPSS Statistical Package for Social Science
VLED Very Low Energy Diets

WHO World Health Organization



1. Introduction

1.1. Background

Overnutrition can be defined as abnormal or excessive accumulation of fat in the adipose tissue
that may affect the health status of individuals explained by overweight/obesity (1). World
Health Organization (WHO) defines overweight as body mass index (BMI) for age, Z-score
between +1 and + 2 standard deviation (SD), and obesity as BMI for age and Z-score > +2 SD
(2). Nowadays, overweight and obesity are rapidly growing public health problems that our
world is facing. Its prevalence is high not only in the developed world but also in developing
countries. In the 21* century, overweight and obesity are the most severe public health problems
among adolescents and they are a significant predictors of adulthood obesity, morbidity, and
mortality (3).

Globally, the magnitude of overweight in children and adolescents is increasing considerably.
According to the WHO 2016 report over 340 million children and adolescents were overweight
or obese in 2016. The prevalence of overweight and obesity among children and adolescents
aged 5-19 years has risen radically from just 4% in 1975 to over 18% in 2016 (4).The rise has
occurred similarly among both boys and girls; in 2016, 18% of girls and 19% of boys were
overweight. In 1975, the prevalence of obesity among youngsters and adolescents aged 5-19
were less 1 % while in 2016 there were 124 million obese children and adolescents (6% of girls
and 8% of boys) (4).

Worldwide, overweight/ obesity is becoming one of the most challenging current health
concerns with the troublesome rise in children and late adolescents. The healthcare delivery
systems are now focusing on the burden of overweight/obesity in childhood because of its long-
term consequences of non-communicable diseases in adulthood. They are main risk factors for
several diet-linked non-communicable diseases like dyslipidemia, cancer, cardiovascular
diseases (CVD), and type Il diabetes mellitus (5).

The adolescent may signify a window of opportunity to prepare nutritionally for a healthy adult
life. In addition to reproductive maturity, the stage of adolescence is the basis for growth and
development in the lifespan that needs adequate and proper quality food to meet the nutrient

requirement for their physical, mental growth and development (6).



Adolescents require particular attention due to their vulnerability to develop overweight/obesity
and the fact that adolescents weight tracks strongly into adulthood. Body size during
adolescence can be used as an early indicator for nutritional status, with overnutrition
manifesting as overweight/obesity. Adolescence is a period of rapid physiological, sexual,
neurological, and behavioral changes which lays a foundation to adult role and responsibility. In
this period adolescents gain 20% of their final adult height, 45% of increments in bone mass and
50% of adult weight is attained together with changes in body shape and composition and it is

the 2" period of rapid growth next to the first one year following birth (7, 8).
1.2.  Statement of the Problem

Worldwide, with preexisting significantly high prevalence of undernutrition, the rise in the
magnitude of overnutrition results in double burden of malnutrition, which confers a serious and
negative economic impact on individuals and populations as a whole (4). As a result of its effects
on health, malnutrition increases health-care costs, reduces productivity and diminishes
economic growth, which in turn can perpetuate a cycle of poverty and ill-health. Now a day’s
overweight/obesity is the 5" leading global risk for mortality, and decreased life expectancy (4,
9, 10).

Adolescents who are overweight /obese are five times more likely to be overweight /obese in
adulthood than those who were not overweight /obese, representing a lifelong personal burden
and long-term societal impacts. Around 80% of adolescents who are overweight /obese will still

be obese in young adulthood, and around 70% will be obese over age 30 (11).

A 39 years follow-up study conducted in Sweden on overweight among late adolescents shows
that being overweight in late adolescence is a significant risk factor of severe liver disease later
in life (12).

In many Sub-Saharan African countries, research and investment in health has been mainly
focused on infectious diseases and undernutrition (13). In the meantime, overweight/obesity is a
well-recognized risk factor for various chronic non-communicable diseases and also a strong
predictor of future adulthood health status (13, 14).

The study conducted in the seven African countries on the prevalence and associated factors of

overweight and obesity among school adolescents shows that overweight ranges from 8.7%



(Ghana) to 31.4% (Egypt). Obesity burdens ranged from 0.6% (Benin) to 9.3% (Egypt). The
study also suggesting that the need to explore other potential risk factors for overweight
including socioeconomic status (13).

In low income countries, like Ethiopia information is very scarce about middle and late
adolescents obesity which is a major risk factors for several diet-linked non-communicable
diseases like dyslipidemia, cardiovascular diseases (CVD), hypertension, type 2 diabetes, stroke,
gallbladder disease, osteoarthritis, sleep apnea and respiratory problems, and certain cancers
(10).

Different studies found that globalization, improving economic conditions, urbanization and
changing dietary habits in developing countries are reported as responsible for the rapid increase
in overnutrition and foods that are high in fats, sugars, energy-dense foods, and increasing low
intensity activity are some of the factors contributing to overweight and continue to dramatic
changes in living environments as well as in diets and lifestyles that promote positive energy
balance (15, 16).

Interventions such as; family based interventions, including dietary modification, and energy
expenditure modification via goal setting, self-monitoring, reward systems, and stimulus control.
Lifestyle modifications, consumption of more servings of vegetables and fruits daily,
minimizing/eliminating sugar-sweetened beverages, eating breakfast daily, limiting the number
of meals eaten outside of the home, Very low energy diets (VLED), which contain < 800 kcal/
day and utilize meal replacements, improving physical activities, initiation of pharmacotherapy
for z-score value of >2 SD were some of the strategies implemented to decrease the burden of
overnutrition among adolescents in the past. Despite the implementation of those strategies,
different studies indicate that the burden of overnutrition among adolescents is still a problem as
it indicate it’s prevalence is increasing from time to time and there is scare studies related to the

determinants of overnutrition (17, 18).

The pooled prevalence of overweight/obesity among children and adolescents in Ethiopia is
significantly high which is 11.3% and has become an emerging nutrition linked problem (5).
Ethiopia is one of the low income countries facing population dynamics in which lifestyle
change and urbanization is rapidly growing. The first step in prevention and management of

overweight and obesity is identifying risk factors contributing for overweight and obesity and

3



this identification of risk factors associated with overweight and obesity in school children would
help to develop appropriate interventions to reduce the future burden of overweight and obesity
among young population.

A case control study conducted in Ethiopia, Hawassa city was primarily focused on private
schools, but studying the determinant of overweight only on private schools may not be represent
students who found in governmental schools (19). The other related study carried out is a cross-
sectional study on double burden of malnutrition among high school female adolescents in Bahir
Dar City(20). The problem of overnutrition is not only for female students but also for male
adolescents. In particular, determinants of overnutrition among high school adolescents in this
study area was not studied yet So, this study was carried out to assess the determinants of
overnutrition in Debre Berhan town both in governmental and private high schools involving

male and female students.

Additionally, in view of findings of different institutional-based cross-sectional studies
conducted on the prevalence of overnutrition among adolescents, the present study aims at filling
the existing research gap by assessing multiple risk factors in the research setting, such as dietary
habit related factors, food frequency related factors, sedentary behavior related factors and
reduced physical activities which may contribute to the development of overnutrition among

adolescents.



1.3 Significance of the Study

Identifying determinants of overnutrition among adolescents would be important for different
stakeholders. Primarily for adolescents this study would give an important information
concerning factors of overnutrition that is used to create awareness and prevent accordingly.

For health care providers: it would increase existing knowledge of health professionals on
determinants of overnutrition among adolescents. This would in turn help to provide evidence

based preventive strategies to avert overweight/obesity among adolescents.

It is also expected to be important input to heath planners, policy makers, in their end overs to

monitor and prevent overnutrition along with associated risk factors.

For police makers and health planners: this study would give a fruitful information concerning
overnutrition to middle and late adolescents to designing or redesigning appropriate and cost-
effective strategies to halt or reduce factors contributing to the development of overnutrition and
preparing school based interventions, promoting physical activity as well as health education.

This may be true for governmental as well as Non-Governmental Organizations (NGOSs).

For future researchers: as it is the first study that is conducted on determinants of overnutrition
among secondary and preparatory school adolescents in Debre Berhan town, this study would
also give base line data on associated risk factors of overnutrition for the study area and the study
would also become baseline data for other investigator who want to search further on related

issues.



2. Literature Review

Globally, the prevalence and frequency of overweight in children and adolescents are growing
significantly. The number of children and adolescents who are overweight or obese worldwide is
in alarming stage. A systematic review between January 2008, and April 2013 to estimate the
prevalence of overweight and obesity in children aged 0-19 years in Latin America showed that
16.5-21.1 million adolescents were overweight or obese and overall, between 42.5 and 51.8
million children are affected that is about 20-25% of the population (21).

Different studies in Africa and other developing countries has documented an emerging
movement of malnutrition with overweight and obesity increasing at an alarming rate compared
to under nutrition. This shifting comes with increased access to high-calorie foods and fewer
strenuous jobs leading to many individuals having a positive energy balance and hence becoming

overweight or obese (22, 23).

In Ethiopia, the prevalence of overweight/obesity is increasing among high school adolescents.

A Cross-sectional study that’s conducted among 431 high school adolescents at Bahir Dar town
in 2015 shows that the magnitudes of overweight and obesity are 12.3% and 4.4%, respectively,
and the combined prevalence of overweight and obesity together is 16.7%.(24). Another school
based cross-sectional study that conducted from April 12/2012 to April 30/2012 in Gondar town
among 800 students shows that the overall prevalence of overweight and obesity among the
adolescents studying in private schools is 10.1% and higher than those studying in government
schools (4%) (25).

2.1. Determinants of Overnutrition

Generally, factors contributing to overweight are globalization, improving economic conditions,
and changing dietary habits in developing countries are reported as responsible for the rapid
increase in overweight and foods that are high in fats, sugars, energy-dense foods, and increasing
low intensity activity due to new modes of transportation and rapid urbanization, which still
continue to dramatic changes in living environments as well as in diets and lifestyles that
promote positive energy balance are some of the factors that contribute for the increments in

overnutrition in adolescents (15, 16).



2.1.1. Socio Demographic and Economic Determinants

Research findings across different areas of the world have showed that sex is a risk factor for
overweight among adolescent and the likelihood of having overnutrition is high in females than
males (19, 26, 27). On other hand, a case control study done in Brazil and Bangladesh revealed
that, among adolescents, males were more risk for overweight than females (28, 29).

The case control study from Brazil shows that being first child and last child exposes for
overweight and obesity in adolescence(14). And a cross-sectional study from Kenya also reports
that effect of birth order, concluding that being first child exposes for overweight and obesity in
adolescence (14, 29). Beside this, another cross-sectional study in Finland shows that in 2018,
every fifth child in Finland was classified as either overweight or obese (30).

A cross-sectional study among school children in Riyadh, Saudi Arabia shows that having a
mother who is more educated are determined to be significant risk factors for overweight/
obesity in children and mothers educated at university level are found to possess a three-fold
higher risk of getting obese children compared to mothers with lower education levels) (31) and
the case control study in southern Ethiopia also showed that odds of mother’s who attended
secondary and higher level education are 2.6, and 3.4 folds higher, respectively in cases than

odds of mother’s who attended secondary and higher education in controls (19).

Different studies agreed that increased monthly income of the households, predicted overweight
and obesity in adolescents, for example in Japan (32), in Tanzania (33), in Bangladesh (28) and
also in Ethiopia (19, 24, 26, 27). In the contrary a critical review shows that lower income
households tend to have higher rates of overweight/obesity in the United States and other
developed countries that is the low-income families are more exposed to junk food and other

cheap calories including processed sugars (34).

Studies in US on family size and overweight/obesity suggest that family size also has a role in
the development of overweight and obesity. The higher the number of siblings the lower the BMI
and the lower the chance of overweight and obesity in a family, reduced maternal work and less

eating out. Also, children with siblings watch less television and have healthier diets (35).



2.1.2. Dietary Habit and Food Frequency Related Determinants

The dietary factors that can be examined include consumption of vegetables, fruits, breakfast,
fast food, sugary beverages, snack food, meal frequency per day, meat and sweets intake (11).

A case control study and a comparative cross-sectional studies in Ethiopia shows that low
consumption of fruits and vegetables and having <3 meals/day, were significant risk factors for

overweight among adolescents (19, 36).

According to a cross-sectional study conducted on socio-demographic, dietary and physical
activity determinants of adolescents overweight and obesity in Malaysian frequency of fast food
consumption and breakfast skipping were significant risk factors for overweight and obesity(37).
But, the case control study in Ethiopia shows that the reverse which is skipping breakfast was not
found to be a risk factor for overweight and obesity in adolescents (19).

A cross-sectional study in Ethiopia, Bahir Dar town on double burden of malnutrition on female
adolescents and another study on prevalence and associated factors of overweight and obesity
among high school adolescents in urban communities of Hawassa city, shows that adolescents
who ate meat two times and more per week and who ate fruit at least once a week were more

likely to be overweight compared with counterparts (20, 27).

The study in USA on relation between insufficient sleeping time and the body mass index in
adolescents shows that in the multivariate model, with >8 hours as the reference category, while
both of the insufficient sleep duration categories <6 and 6-8 hours were associated with the
presence of overweight (38). Another study which is conducted in China on associations between
sleep duration and overweight/obesity shows that both short sleep duration and long sleep
duration were risk factors overweight/obesity in Chinese adolescents(39). On the contrary the
study in Australia on sleep patterns and quality are associated with severity of obesity and
weight-related behaviors in adolescents with overweight and obesity argues that sleep duration

was not related to overweight (40).



2.1.3. Physical Activity and Related Determinants

There is a strong relationship between health outcomes and physical activity that persists
throughout life, including adolescence. Being a key determinant of energy expenditure, regular
and adequate levels of physical activity are essential to energy balance and weight control in
adolescents. In addition, they can improve mental health by reducing stress reactions, anxiety
and depression, which are becoming common among adolescents (41). Regular participation in
physical activity is also recommended for children and adolescents in order to achieve and
maintain a healthy lifestyle in general, for North American children and youth, it is
recommended that they engage in at least 60 min of moderate to vigorous intensity physical
activity each day (42, 43). At the same time health care providers recommend that children and
adolescents reduce the time spent being sedentary by limiting screen time to no more than 2
hours a day in Canada(43) and less than one to 2 hours a day in the United States(44). In addition
to this different literatures revealed that reduced physical activity was seen as a risk factor for
adolescent overweight and obesity (19, 26, 37). Study conducted in Malaysia on Socio-
demographic, dietary and physical activity determinants of adolescents overweight and
obesity(37) and also in Nepal low physical activity was observed as a public health problem
among the middle and late (15-19 years) adolescents(45). The study conducted in Kenya on
overweight/obesity and physical activity in school children (46) and another study in Ethiopia,
Gondar and Bahir Dar on overweight and obesity factors among high school students show that
students who did not do any moderate or vigorous sport activity for at least 10 minutes
continuously were at risk of being overweight than those who did moderate or vigorous sport
activity (24, 25).



2.2.

Conceptual Framework

Socio- demographic and
Socio-economic Factors

Sex

Age

Birth order
Residency

Family Size
Parental Education
Parental Occupation
Family Monthly
Income

Having Close Friends
Living status of
adolescents

Dietary Habit and Food
Frequency Factors

Skipping breakfast
Meal Frequency
Snack Consumption
Sweet Food
Preference

Low Consumption of
Fruit and Vegetables
Eating Habit while
reading

Eating habit while
watching TV
Alcohol use

Figure 1, Conceptual framework for determinants of overnutrition among secondary and preparatory school
in Debre Berhan Town, North Shewa Zone, Amhara Region, Ethiopia, 2020/21

Overnutrition

Physical activity and
Related Factor
e Type of Transport

e Sedentary Behavior

e Sleeping Time

adolescents

adapted from those studies (19, 26, 38)
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3. Objective of the Study

To identify determinants of overnutrition among secondary and preparatory school adolescents
in age range of 15-19 years in Debre Berhan Town, North Shewa Zone, Amhara Region,
Ethiopia, 2020/21
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4. Methods and Materials

4.1. Study Area and Period

The study was conducted from March 18 to April 20 2021in Debre Berhan town which is the
capital city of North Shewa Zone. Debre Berhan, is located 130 km north east of Addis Ababa
and 694 km from Bahir Dar(47). According to the city administration education office report of
2020/2021, there are two private and three governmental secondary and preparatory schools in
Debre Berhan town. The total number of high school adolescents in Debre Berhan town were
5046 (2115 male and 2931 female). Of all, 3692 adolescents were enrolled in government and
1354 were in private high schools (48).

4.2. Study Design

An institutional based unmatched case control study was conducted.
4.3. Population

4.3.1. Source Population

All secondary and preparatory school adolescents in age range of 15 - 19 years old in Debre

Berhan town were the source population of the study.

4.3.2. Study Population

All secondary and preparatory school adolescents in age range of 15 - 19 years old attending in
randomly selected schools of Debre Berhan town and who satisfy the definition of cases and

controls.

4.3.3. Study Subject

The study subject was each individual adolescent.
4.4, Eligibility Criteria

4.4.1. Inclusion Criteria

Secondary and preparatory school adolescents with sex and age specific BMI above 5"

percentile were included in this study.
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Cases- Secondary and preparatory school adolescents with sex and age specific BMI >+1 z-
score were included in the study (2).

Controls- Secondary and preparatory school adolescents with sex and age specific BMI

between -2 - +1 z- score were included in the study (2).

4.4.2. Exclusion Criteria

Those female adolescents who are pregnant and those who are on medications for known
chronic diseases like antiepileptic medications, ART medications that may result weight gain
were excluded from both cases and controls.

4.5. Sample Size Determination and Sampling Procedure

4.5.1. Sample Size Determination

Epi info version 7.2.3.1 was used to calculate sample size by two population proportions with
assumptions of 95% Confidence interval, 80% power, and 2:1 controls to cases ratio, by
considering major determinant variables from pervious study which is conducted at southern
Ethiopia (19).

Finally, by taking the largest sample (180), adding 5% non-response rate and multiplying by1.5
design effect, the total calculated sample size required for this study was 285 (95 cases and 190

controls).
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Table 1. The Sample Size calculation to assess determinants of overnutrition among secondary
and preparatory school adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region,
Ethiopia, 2020/21

Main predictor Percent | AOR Assumptions Initial
Variables of sample
exposed power cl Controls size
controls to case
ratio
Maternal 30.8% 26 |80% |95% 2:1 180(19)
education(secondary
level)
Vegetable 474% |6 80% | 95% 2:1 138(19)
consumption(<1times/wk
Educational level of 36.7 3.36 | 80% | 95% 2:1 114(19)

mother(higher level)

4.5.2. Sampling Technique and Procedure

First, the five schools found in Debre Berhan town were stratified as private and governmental,
then two schools (one from private and one from governmental) namely, Millennium Secondary
and Preparatory and Debr Eba Secondary and Preparatory School) were selected by lottery
method respectively. To identify cases and controls, first mass screening (survey) was carried out

by measuring height and weight of each adolescent to know their BMI for age

In private school there were a total of 859 students, of which 3 students were above 20 years old
and 92 students were undernourished, so 764 students were eligible for this study and from
governmental school there were 1860 students from those 149 are above 20 year and 256 are
undernourished. So, 1455 students were eligible for the study. By considering the total number
of eligible adolescents attending in each selected school, proportional allocation of cases and
controls were used and cases and controls were selected by simple random sampling technique
using computer generating numbers. In order to get cases and controls unique identification

number was given for each adolescent in each section since their list was used in Excel during
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survey. For each case, two controls were sampled from the same school in which cases were

drawn (figure 2).
Anthropometric Measurement Procedure for Screening

Weight and height was measured by using calibrated measuring tools. Height was measured to
the nearest 0.1cm in standing position at Frankfurt plane with the occipital, shoulder, and the
buttock touching the vertical stand using height measuring stadiometer. Weight (in kilograms)
was measured in light clothing and barefoot using a calibrated weighing scale to the nearest
0.1kgilogram and weight measuring scale was checked by measuring the standardized measured
weights and adjusted at zero level before weighing each adolescents and their bags, books,
exercise books and other materials were put away by data collectors and the study participant’s
stand in the center without any support until the result is recorded(49)

Weight and height was measured by two different measurers and if any variation the average was
taken. In addition with any variation which is differed by >0.5 kg and >0.5 cm for the weight and
height, respectively, the final validations was made by supervisor’s immediately on site and the
record was made to the nearest values. BMI was calculated as the weight divided by height
squared (kg/m2) and it was computed by using WHO Anthro-Plus software. Based on the Z-
score value, obesity is defined as greater than +2SD, overweight is greater than +1SD, normal

weight is between less than +1SD and greater than -2SD (2).
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Debre Berhan Town High SChTOI and Preparatory Schools (5)

l Stratified Sampling

l l

2 Private High Schools 3 Governmental High Schools

Lottery Method

Millennium High School Debre Eba High School

Total Eligible Students (54 -
Cases+710 Controls= 764) Iolt;gl)OE(lzlc?rl]?'!gliuf fsn;f (65 Cases

l Proportional Allocation l

33 cases and 66 controls 62 cases and 124 controls

Simple random sampling

95 cases 190 controls

| |

Total Sample Size = 285

Figure 2 Sampling procedures on determinants of overnutrition among secondary and preparatory school

adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region, Ethiopia, 2020/21
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4.6. Variables

Dependent Variable

Overnutrition

Independent Variables

Socio-demographic and Socio-economic Characteristics

Socio demographic characteristics include: sex, age, religion, residency, marital status,
adolescent’s educational level, parental occupation, family size, parental educational level,
monthly income level and birth order

Dietary Habit and Food Frequency Related Factors

Meal frequency, consumption of vegetables, eating habit, snacks consumption, skipping

breakfast, consumption of fruits, consumption of soft drink and alcohol consumption
Physical Activity Level Related Factors

Physical activity, transport type, sleeping time and sedentary behavior
Anthropometric Measurements

Height, Weight, BMI

4.7. Operational Definition and Definition of Terms

Overnutrition: Being overweight or obesity was considered as overnutrition

Overweight: According to the WHO Anthroplus software cutoff points BMI for age of >+1SD
but less than +2 SD (equivalent to BMI 25 kg/m2 at 19 years) (2, 50).

Obesity: According to the WHO Anthroplus software cutoff points BMI for age of >+2SD
(equivalent to BMI 30 kg/m2 at 19 years) (2, 50).

Late Adolescents: are individual whose age is between 15 and 19 years.
Meal frequency/day: the number or the frequency of eating food in one day.

Skipping breakfast: Not eating food in the morning
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Physical Activity: doing different types of physical activities at least 10 minutes
continuously(51).

Vigorous-Intensity Activities: are activities that require hard physical effort and cause large

increases in breathing or heart rate, like aerobics(51).

Moderate-Intensity Activities: are activities that require moderate physical effort and cause
small increases in breathing or heart rate like Walking, carrying light loads (51).

Sedentary Type of Activity: Activities that do not increase energy expenditure much above

resting levels. sitting, lying down and sleeping, watching TV and reading (52).

4.8. Data Collection Tools and Procedures

The data was collected by using interviewer-administered semi-structured questionnaires and it
was collected by six BSC nurses. The questionnaire contains three parts. The first part Socio-
demographic and socio- economic characteristics which was studied using semi-structured
questionnaire, the second part was food frequency questionnaire and dietary habit which was
used for dietary assessment and the questions were adapted from the previous studies (19, 36),
the third part, global physical activity questionnaire (GPAQ) was employed to assess the level of
physical activity of the participants, this tool is designed to assess specific types of activity such
as walking, moderate and vigorous intensity type of activities done at school, as part of home and
yard work, to get place to place, and in spare time for recreation, exercise or sport. Study

participants was asked to recall their activities of the last seven days preceding the interview(51).

4.9. Data Quality Assurance

The data collection tool was first prepared in English and then translated in to Amharic version
for ease of understanding by participants and then it was translated to English version to ensure
its consistency with independent language translators. Before data collection the tool was pre-
tested on 5% of the sample size in Basso secondary and preparatory school and pre-test was used
to check for language clarity, appropriateness of data collection tools, estimate time required and
to make the necessary amendments. Two-days training has been given for six data collectors and
two supervisors concerning anthropometric measurement technique, the data collection tool and
data collection process. During the data collection time, close supervision was carried out by

supervisors and investigator to ensure the quality of the data. Finally, all the collected data was
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also checked by supervisor and investigator for its completeness and consistency. Consistency
has been examined through random selection of questionnaire.

4.10. Data Processing and Analysis

Before analysis, data was checked for completeness and then each completed questionnaire has
been assigned a unique code. Data was entered using Epi Data version 4.2 and exported to a
Statistical Package for Social Sciences (SPSS) version 25 for analysis. World health organization
anthroplus software was used for computing BMI for age. Socio-demographic profiles of
variables frequency distribution, summary statistics such as mean and standard deviation was
computed for cases and controls groups. Determinant factors associated with overnutrition were
identified using bi-variable and multivariable logistic regression models. Independent variables
that demonstrated near to statistically significant association (p value less than 0.25) with the
outcome variable in the bi-variable models, were considered as candidate variables for the
multivariable logistic regression models. In the ultimate multivariable models, the level of multi-
collinearity was checked and fitted using variance inflation factor and tolerance and found within
a tolerable range (all variables of variance inflation factor value were < 1.26) and tolerance (all

variables value > 0.78).

In the ultimate multivariable model’s goodness of fit Hosmer Lemeshow was checked and the
assumption was fitted for the data with the p value 0.493. In multi-variable regression P-value
less than 0.05 was considered as statistically significant. Finally, results were presented in the

form of result statements and tables.

19



5. Ethical Considerations

Ethical clearance was obtained from the Institutional Review Board of Bahir Dar University
College of Medicine and Health Sciences. A formal letter was written from school of health
sciences and submitted to Debre Berhan town administration education office and permission
letter was written to each selected school. Data collectors were explain the objective and benefit
of the study to the study participants to get verbal informed assent and written informed consent
was obtained from their families by taking the letter to their home prior to data collection. For
those students who had overweight/obesity, medical advices like adolescents maintain a healthy
weight by helping them develop healthy eating habits, limiting calorie-rich foods, reduce
sedentary time and be physically active have been given and specifically for those adolescents
with obesity BMI for age z-score value of >+2 were linked to health care institutions for
consultation and management. Respondents were informed as they have the right to refuse or
decline from the study at any time if they wish so. Study participants were also explained for the
attainment of confidentiality and the information they give should not contain their name or any

identifiers and not used for any purpose other than the study.

6. Dissemination of the Result

The result of the study would be submitted and presented to Department of Pediatrics and Child
Health Nursing, College of Medicine and Health Sciences, Bahir Dar University as partial
fulfillment of Masters in Pediatrics and Child Health Nursing. The study result would also be
submitted to Debre Berhan Town administration education office, Debre Berhan town health
bureau and to the schools. The finding would also be presented in locally or internationally held
seminars, workshops, conferences and meetings. An attempt would be made to publish the paper

in internationally or nationally recognized peer reviewed journal.
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7. Results

7.1 Socio-demographic and Socio-economic Characteristics

In this study, from a total of 285 sampled populations, 279 adolescents (93 cases and 186
controls) were participated which made the response rate of 98 % for both cases and controls.
The majority of the cases 65(69.9%) and controls 109(58.6%) were females.

The mean age of cases and controls were 17.05+1.08 and 17.04+1.1 years with the minimum and
maximum age of 15 and 19 years old respectively. The majority of the participants in both case
and control groups 75(80.6%) and 162(87.1%) respectively were orthodox religion followers.
Nearly half of the mothers in case group 50(53.8%) and 61(32.8%) in controls were attended
higher level of education and 42(45.2%) of mothers in the case group and 53(28.5%) in control

groups were government employees.

The majority 58 (62.4%) of the case group and 110(59.1%) of controls had less than five family
members and majority of the participants 77(82.8%) of the cases and 155(83.3%) of controls

were from urban areas (table 2).
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Table 2. Socio-demographic and socio-economic characteristics of secondary and preparatory

school adolescents in Debre Berhan Town, 2021 (N=279)

Variables Cases Controls
(N=93, n(%)) (N=186, n(%))
Sex of the participant Male 28(30.1) 77(41.4)
Female 65(69.9) 109(58.6)
Birth place Urban 77(82.8) 155(83.3)
Rural 16(17.2) 31(16.7)
Birth order First 48(51.6) 69(37.1)
Middle 40(43) 107(57.5)
Last 5(5.4) 10(5.4)
Religion Orthodox 75(80.6) 162(87.1)
Protestant 16(17.2) 16(8.6)
Muslim 2(2.2) 8(4.3)
Adolescents’ Grade 9 31(33.3) 40(21.5)
educational level Grade 10 34(36.6) 55(29.6)
Grade 11 22(23.7) 57(30.6)
Grade 12 6(6.5) 34(18.3)
Family size <5 58(62.4) 110(59.1)
>5 35(37.6) 76(40.9)
Education of mothers Higher level 50(53.8) 61(32.8)
Secondary and pre(9-12) 19(20.4) 62(33.3)
Primary school(1-8) 8(8.6) 26(14)
Can read and write 9(9.7) 25(13.4)
Can’t read and write 7(7.5) 12(6.5)
Education of fathers Higher level 63(67.7) 100(53.8)
Secondary and pre(9-12) 13(14) 44(23.7)
Primary school(1-8) 6(6.5) 17(9.1)
Can read and write 7(7.5) 18(9.7)
Can’t read and write 4(4.3) 7(3.8)
Occupation of mothers Housewife 33(35.5) 73(39.2)
Merchant 14(15.1) 39(21.0)
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Occupation of fathers

Monthly income
(Birr)

Transport type

Having close friends

Living status of the

participant

Government employee
Others
Government employee
Merchant
Farmer
Pensioner
Others
<5000
5000-9999
>10000
On foot
Bicycle
Automobile
Yes
No
A lone
With family

With relatives

42(45.2)
4(4.3)
44(47.3)
26(28)
11(11.8)
2(2.2)
10(10.8)
19(20.4)
14(15.1)
60(64.5)
78(83.9)
5(5.4)
10(10.8)
92(98.9)
1(1.1)
1(1.1)
80(86)
12(12.9)

53(28.5)
21(11.3)
70(37.6)
54(29)
21(11.3)
6(3.2)
35(18.8)
73(39.2)
36(19.4)
77(41.4)
163(87.6)
3(1.6)
20(10.8)
183(98.4)
3(1.6)
1(0.5)
171(91.9)
14(7.5)
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7.2 Study Participants Dietary Habit

In both case and control groups most of the adolescents 74(79.6%) and 113(60.8%) respectively
were skipped their breakfast one to three times in the week preceding the survey and two-third of
the study participants in both the cases and control groups 65(69.9%) and 128(68.8%)
respectively had meal frequency of three times per day. Seventy one (76.3%) of the cases and
70(37.6%) of control groups had a habit of eating while reading and majority of the cases
79(84.9%) and 137(73.7%) of controls had a habit of eating while watching TV (table 3).

Table 3: Dietary habit of secondary and preparatory school adolescents in Debre Berhan Town,
2021, (N=279)

Variables Cases Controls
N=93, n (%) N=186, n (%)

Skipping breakfast/week

Never skip 17(18.3) 52(28)
Skipped 1-3 times  74(79.6) 113(60.8)
Skipped >4 times ~ 2(2.2) 21(11.3)
Meal frequency/day
Less than 3 times  3(3.2) 21(11.3)
3 times 65(69.9) 128(68.8)
>4 times 25(26.9) 37(19.9)
Snack consumption per week
never eat snack  14(15.1) 32(17.2)
1-3 times per week  40(43) 87(46.8)
4-6 times per week  19(20.4) 35(18.8)
everyday 20(21.5) 32(17.2)
Eating habit while reading
Yes 71(76.3) 70(37.6)
No 22(23.7) 116(62.4)
Eating habit while watching TV
Yes 79(84.9) 137(73.7)
No 14(15.1) 49(26.3)
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7.3 Food Frequency Pattern

Nearly more than half of the adolescents in both groups 54(58.1%) of cases and 105(56.5%)

controls were consumed sweet foods 2-4 times per week.

The majority of adolescents 77(82.8%) in the cases group and 117(62.9) of controls were

consumed fast food 2-4 times per week.

In both case and control groups 68(73.1%) and 94(50.5) and 69(74.2%) and (103(55.4)
respectively had vegetable and fruit consumption 2-4 times in week.

The large percent of the cases group 79(84.9%) and 140(75.3%) of controls didn’t eat at all fat
and oil in food the last week preceding the survey (table 4).

Table 4.Weekly food frequency pattern among secondary and preparatory school adolescents in
Debre Berhan Town 2021 (N=279)

Variables Cases Controls
N=93, n (%) N=186, n (%)
Enjera,bread...(cereals once a day 2(2.2) 27(14.5)
or grains) per week two times a day 90(96.8) 153(82.3)
2-4 times per week  1(1.1) 3(1.6)
>4 times per week - 3(1.6)
Sweet foods per week once a day 28(30.1) 46(24.7)
twotimesaday 7(7.5) 5(2.7)
2-4 times per week  54(58.1) 105(56.5)
>4 times per week  3(3.2) 21(11.3)
not eat at all 1(1.1) 9(4.8)
Fast foods per week once a day 10(7.5) 14(10.8)
two times a day 1(1.1) 4(2.2)
2-4 times per week  77(82.8) 117(62.9)
>4 times per week  2(2.2) 24(12.9)
not eat at all 3(3.2) 27(14.5)
Meat and Egg per once a day 8(8.6) 6(3.2)
week twotimesaday  1(1.1) 4(2.2)
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Milk and milk
products per week

Fat and Oil per week

vegetables per week

Fruits per week

Soft drinks

Drinking alcohol per

week

2-4 times per week
> 4 times per week

not eat at all

once a day
two times a day
2-4 times per week
>4 times per week
not eat at all
once a day
two times a day
2-4 times per week
>4 times per week
not eat at all
once a day
two times a day
2-4 times per week
>4 times per week
once a day
two times a day
2-4 times per week
>4 times per week
not eat at all
once a day
two times a day
2-4 times per week
>4 times per week
not eat at all
Yes
No

78(83.9)
3(3.2)
3(3.2)

12(12.9)
2(2.2)
51(54.8)
3(3.2)
25(26.9)
1(1.1)
1(1.1)
8(8.6)
4(4.3)
79(84.9)
7(7.5)
1(1.1)
68(73.1)
17(18.3)
5(5.4)
1(1.1)
69(74.2)
17(18.3)
1(1.1)
43(46.2)
3(3.2)
39(41.9)
6(6.5)
2(2.2)

93(100)

105(56.5)
41(22)
30(16.1)

8(4.3)
1(0.5)
81(43.5)
37(19.9)
59(31.7)
5(4.3)
2(1.1)
28(15.1)
11(5.9)
140(75.3)
54(29)
14(7.5)
94(50.5)
24(12.9)
49(26.3)
9(4.8)
103(55.4)
21(11.3)
4(2.2)
13(7)
3(1.6)
85(45.7)
36(19.4)
49(26.3)
2(1.1)
184(98.9)

26



7.4 Physical Activities and Sedentary Behavior

The majority of the adolescents in both groups 75(80.6%) in cases and 97(52.2%) in controls did
not have a habit of doing regular exercise and more than two third of cases 64(68.8%) and
164(88.2%) of controls did >150 minutes per week of moderate type of physical activity which
meets the WHO recommendation for health.

Nearly half of the cases 54(58.1%) and 45(24.2%) of controls have sedentary type of life which,

they have sat for greater than or equal to 480 minutes per day (table 5).

Table 5. Physical activities and sedentary life of secondary and preparatory school adolescents in
Debre Berhan Town 2021 (N=279)

Cases Controls
Variables N=93, n (%) N=186, n (%)
Regular physical exercise
Yes  18(19.4) 89(47.8)
No  75(80.6) 97(52.2)
Sum of vigorous physical activity
in minutes per week
<75 72(77.4) 89(47.8)
>75  21(22.6) 97(52.2)
Sum of moderate physical
activity in minutes per week
<150 29(31.2) 22(11.8)
>150  64(68.8) 164(88.2)
Setting time in minute per day
<480  39(41.9) 141(75.8)
>480  54(58.1) 45(24.2)
Sleeping hour per day
<6h 41(44.1) 35(18.8)
6-8h 43(46.2) 84(45.2)
>8h 9(9.7) 67(36)
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7.5 Determinants of Overnutrition

In this study bi-variable logistic regression analysis was carried out to see the relation of each
independent variable with the outcome variable. Those variables with P-value less than 0.25,
such as, sex of participants, educational level of the mother, days of skipping breakfast, meal
frequency per day of the participant, adolescent’s average family income per month, sleeping
hour per day, eating habit while reading, sum of vigorous physical activity in minutes per week,
sum of moderate physical activity in minutes per week, sitting time in minute per day were

included in multivariable analysis.

These variables with P- value <0.25 in bi-variable analysis were fitted to multivariable analysis
to control confounders and to test significant association with the outcome variable. Variables
having statistically significant association (P-value <0.05 ) in multivariable logistic regression
were adolescents average family income per month, sleeping hour per day, eating habit while
reading, sum of vigorous physical activity in minutes per week and sitting time in minute per

day.

The multivariable analysis proved that an odd of adolescents earning an average family income
of >10000 Ethiopian birr were 2.67 times and between 5000-9999 ETB were 3.16 times more
likely to develop overnutrition than those adolescents who earn <5000 ETB with (AOR=2.67;
95% CI: 1.214-5.9) and (AOR=3.16; 95% CI 1.06-9.43) respectively.

Similarly the odds of adolescents eating habit while reading was 3.87 times more likely to
develop overnutrition than those adolescents who did not have eating habit while reading
(AOR=3.87;95% Cl:1.95-7.686).

Likewise, adolescents who had sedentary behavior, whom they sit or recline, more than_>480
minutes per day were 2.52 times more likely to develop overnutrition than their counterparts
(AOR =2.52; 95%Cl: 1.278-4.97).

In this study, adolescents who practice vigorous type of physical exercise for <75 minutes per
week were 2.38 times more likely to develop overnutrition than those who practice for >75
minutes per week (AOR=2.38; 95%Cl: (1.149-4.92).
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Furthermore, adolescents who sleep for <6 hours per day were 5.6 times more likely to develop

overnutrition than from those

who

(AOR=5.68;95%CIl:2.08-15.48) (table 6).
Table 6. Bi-variable and multivariable analysis results for determinants of overnutrition among

sleep greater

than

or equal to

secondary and preparatory school adolescents in Debre Berhan Town 2021, (N=279)

8 hour

Variable Cases Controls COR (95%) AOR (95% CI) p-value
N=93,n(% N=186,n(%
Sex
Female  65(69.9) 109(58.6)  1.64(0.97-2.787) 1.56(0.77-3.14) 0.214
Male 28(30.1)  77(41.4) 1 1
Education of mothers
Higher level 50(53.8) 61(32.8) 1.41(0.52-3.84) 0.59(0.13-2.63) 0.488
Secondary and pre(9-12) 19(20.4) 62(33.3) 0.53(0.18-1.52) 0.38(0.08-1.75) 0.212
Primary school(1-8) 8(8.6) 26(14) 0.53(0.16-1.79) 0.27(0.05-1.4) 0.118
Can read and write 9(9.7) 25(13.4) 0.62(0.19-2.06) 0.49(0.09-2.7 0.412
Can’t read and write 7(7.5) 12(6.5) 1 1
Monthly income (Birr)
<5000 19(20.4) 73(39.2) 1 1
5000-9999  14(15.1) 36(19.4) 1.49(0.67-3.32) 3.16(1.06-9.43) 0.038*
>10000 60(64.5) 77(41.4) 2.99(1.63-5.5) 2.67(1.21-5.9) 0.015*
Skipping breakfast/week
Never skip ~ 17(18.3) 52(28) 1 1
Skipped 1-3 times  74(79.6) 113(60.8)  2.03(1.08-3.72) 2.06(0.92-4.57) 0.075
Skipped >4 times  2(2.2) 21(11.3) 0.29(0.06-1.37) 0.27(0.05-1.46) 0.129
Meal frequency/day
Less than 3 times  3(3.2) 21(11.3) 1 1
3times 65(69.9) 128(68.8)  3.5(1.02-12.35) 3.16(0.71-14.77)  0.096
>4 times  25(26.9) 37(19.9) 4.7(1.27-17.56) 3.74(0.8-17.5) 0.094
Eating habit while
reading
Yes 71(76.3) 70(37.6) 5.3(3.05-9.39) 3.87(1.95-7.69) <0.001*
No 22(23.7) 116(62.4) 1 1
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Sleeping hour per day
<6h
6-8h
>8h

Sum of vigorous physical

activity in minutes per

week
<75
>75

Sum of moderate physical

activity in minutes per

week
<150
>150
Setting time in minute per
day
>480
<480

41(44.1)
43(46.2)
9(9.7)

72(77.4)
21(22.6)

29(31.2)
64(68.8)

54(58.1)
39(41.9)

35(18.8)
84(45.2)
67(36)

89(47.8)
97(52.2)

22(11.8)

164(88.2)

45(24.2)

141(75.8)

8.7(3.8-19.9)
3.81(1.74-8.37)
1

3.7(2.124-6.57)
1

3.3(1.8-6.31)
1

4.3(2.55-7.38)
1

5.68(2.08-15.48)
2.56(0.1-6.6)
1

2.38(1.15-4.92)
1

2.08(0.91-4.79)
1

2.52(1.28-4.97)
1

0.001*
0.051

0.020*

0.084

0.008*

*Significant at p-value<0.05, 1- reference

30



8. Discussion

This study was conducted to determine the determinants of overnutrition among secondary and
preparatory school adolescents in Debre Berhan town. The variable that have significant
association with overnutrition by using multivariable analytic techniques were adolescents
average family income per month, sleeping hour per day, eating habit while reading, sum of
vigorous physical activity in minutes per week and sedentary behavior/sitting time in minute per
day.

In this study, adolescent’s average family income per month was a significant determinant of
overnutrition. Odds of earning an average family income of >10000 birr was 2.67 times higher to
develop overnutrition than those who earn <5000 Ethiopian birr. The current finding is in line
with the finding done in Japan (32), in Tanzania (33), in Bangladesh (28) and also in Ethiopia,
case-control study in Hawassa and cross-sectional studies in Bihar Dar (19, 24, 26, 27) were also
consistent with the current result. This might be due to high income levels have higher risk of
expose to energy- dense foods and sedentary way of life and also the change in life style, dietary
pattern associated with increased income. In the contrary, a critical review in US shows that
lower income households tend to have higher rates of overweight/obesity in the United States
and other developed countries that is the low-income families are more exposed to junk food and

other cheap calories including processed sugars (34).

In the current study adolescents who had sedentary behavior, those who sit/recline for > 480
minutes per day were 2.52 times more likely to develop overnutrition than those adolescents who
sit/recline for <480 minutes per day. This finding was supported by a case control study in
Bangladesh, sedentary time was a risk factor for overweight/obesity(28) and also a study in New
Zealand on the association between BMI and sedentary behavior on female adolescents and
relationship between childhood sedentary behavior and biomedical health indicators (53, 54) and
also another study on sedentary behavior and health outcome in Brazil found that there is strong
evidence for a relationship between sedentary behavior and overnutrition (54, 55). This may be

due to low energy expenditure during the sedentary time (56).
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Adolescents who practice the vigorous type of physical exercise for <75 minutes per week were
2.38 times more likely to develop overnutrition than those who practice for >75 minutes per
week. This finding is consistent with the study conducted in Malaysia on socio-demographic,
dietary and physical activity determinants of adolescents overweight and obesity (37) and also in
Nepal, low physical activity was observed as a public health problem among the middle and late
(15-19 years) adolescents(45). This finding was also supported by the study in Kenya on
overweight/obesity and physical activity in school children (46) and another study in Ethiopia,
Gondar and Bahir Dar on overweight/obesity and associated factors among high school students
respectively shows that students who did not do any moderate or vigorous sport activity were at
risk of being overweight than those who did moderate or vigorous sport activity (24, 25). This
might be due to the fact that regular and adequate levels of physical activity are a crucial
determinant of energy expenditure and essential to energy balance and weight control in
adolescents (57).

In the current study adolescents who sleep for <6 hours per day were 5.6 times more likely to
develop overnutrition than from those who sleep greater than or equal to 8 hour. this finding is in
line with the study in USA on the relation between insufficient sleeping time and the body mass
index in adolescents and another study in Canada shows that the inadequate sleep duration
categories <6 hour was associated with the presence of overweight (38, 58) beside this the study
which is conducted in China on the association between sleep duration and overweight/obesity in
adolescents shows that both short sleep duration and long sleep duration were found as risk
factors for overweight/obesity in Chinese adolescents and optimal sleep duration may prevent
overweight/obesity(39).This might be due to increase in snacking or increase in the number of
meals consumed per day and more energy needed to sustain extended wakefulness and
psychological distress and disrupted meal timing, and increases in sedentary behavior seem to be
the most compelling mechanisms linking poor sleep with increased overnutrition risk in
adolescents(59-61) and also it might be due to sleep influences energy metabolism. One of its
main functions is to conserve energy and the proposed mechanisms that associate insufficient
sleep to weight gain is a decrease in energy expenditure. On the other hand the study in Australia

argues that sleep duration was not related to overweight (40).
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Moreover, this study found that the odds of adolescents eating habit while reading was 3.87
times more likely to develop overnutrition than who do not have eating habit while reading. This
finding is comparable with the study in Italy on eating habits and lifestyle in students with
obesity during the COVID19 lockdown, which was found with BMI gain (62). This may be due
to an increase in meal frequency per day and also overeating of foods that might increase our

vulnerability to gain weight.
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9. Strength and Limitation of the Study
9.1 Strength

Screening (measurements such as height and weight were taken) and BMI was calculated to
identify the total cases (overnutrition) and controls (normal weight) of adolescents in the selected
schools

The study was conducted in both private and governmental schools
9.2 Limitation

This study relied on BMI as a widely used screening tool for body weight, but it could not detect
changes in percent body fat and some of this increment of BMI might be due to increases in

muscle mass.

34



10. Conclusion and Recommendations

10.1 Conclusion

Overnutrition is a significant emerging public health problem and multiple factors are associated
with it. According to the findings of this study the determinants of overnutrition were
adolescent’s average family income per month, sleeping hour per day, eating habit while reading,

sum of vigorous physical activity in minutes per week and sitting time in minute per day.

This finding suggests that promoting active life style, reduced sedentary behavior and healthy
eating habit should be a national public health priority; because early interventions on modifiable
risk factors are likely to decrease the rate of adolescent’s overnutrition. Educational programs
about overnutrition and associated health consequences should start early in school to prevent its
increasing prevalence in adolescents and also public health programs are needed to increase
awareness on risk factors for overnutrition among adolescents in order to reduce the future

burden of obesity-associated chronic non communicable diseases.
10.2 Recommendations

For Federal Ministry of Health

Even though the federal ministry of health has developed a national strategic framework on the
prevention and control of non- communicable diseases and their risk factors by incorporating in
health sector development plan, overnutrition is the problem among adolescents, therefore,
ministry of health should better to strengthen services to reduce factors of overnutrition in
adolescents. Since most of the determinants could be preventable, collaborative health education
interventions such as emphasizing the importance of physical activity, avoiding sedentary life

style and eating habit while reading are vital.
For Debre Berhan Town Health Bureau

It is better to have BMI screening program to identify the nutritional status adolescents and to

have timely interventions and counseling by health professionals.
For schools

Health and nutritional education should be given through school media and schools need to keep

students active for most of physical education class time.
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It is recommended that there should be targeted educational intervention programs on sedentary
activities, physical inactivity, health and nutrition. Furthermore, youth centers and schools
should encourage opportunities for low/no cost physical activities.

Preventive interventions to reduce physical inactivity and sedentary behavior along with other
shared risk factors of non- communicable diseases are recommended to tackle the problem.

For researchers

Although this study addressed very important factors of overnutrition, other factors which might

impact rates of overnutrition, such as genetic influences and parental BMI should be assed.

BMI could not detect changes in percent body fat, since the increment could be due to increases

in muscle mass, so it is better to measure waist circumference

Population-based study design would explore more determinants of overnutrition and

prospective cohort to assess cause and effect of overnutrition.
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Annex
Interviewer: Name Father’s name

Respondent‘s code number

Annex I: Information sheet (English version)
Title of the study:” determinants of overnutrition among secondary and preparatory school
adolescents in Debre Berhan Town, North Shewa Zone, Amhara Region, Ethiopia, 2021

Introduction: I, a graduating class student in Bahir Dar university school of medicine and health
science with MSc in pediatrics and child health nursing, kindly request you to participate in the
study titled as in the above. Before you decide whether or not to participate in this study, |1 would
like to explain to you the purpose of the study, procedure, any risks, benefits and what is
expected from you. Your participation in this study is entirely of your own free will. You are
under no obligation to participate; you may choose to participate or not to participate. If you
decide not to participate, no privileges will be taken away from you. If you agree to participate,

you will be asked to sign in the space provided below.

Purpose of the Research: The purpose of this study is to identify determinants of overnutrition
among secondary and preparatory school adolescents in Debre Berhan Town, North Shewa
Zone, Amhara Region, Ethiopia, 2021

Procedure: In order to achieve the above objective, information necessary for the study will be
taken from students in the school and after you have signed the informed consent form, you have
a chance to ask questions and you will be requested to answer questions asked by the data

collectors.
Risks: No risks are involved apart from the use of your time for answering questions.

Benefits: the research have no direct benefit for students in the school, But the indirect benefit of
the research for the participant and other clients in the program is clear. This is because if
program planners are preparing predicted plan and there will be benefit for students by preparing
factor oriented school based interventions. In all, the research work has a paramount direct

benefit for health care planners and managers.

43



Confidentiality: the information that you provide will be confidential to the data collectors only
and it will be used for the purpose of this study only.
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Annex I1: Informed Consent form (English version)

The purpose of this study has been explained to me and | understand the purpose, the risks,
benefits and confidentiality of the study and also taking part in this study is purely voluntary. So,
| am agreed to take part/ participate in this study

1Yes
"I No

If yes, Sign

Person to contact for problems or questions: This research work is approved by the
institutional review board of college of medicine, and health sciences of Bahir Dar University. If
you have any question you can contact the principal investigator by this address.

Eleni Dagnaw (Mobile 0944116612)

Email: elenidaghaw@agmail.com

Data collector Name Signature Date / /
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Annex I11: Physical Measurements for Screening Purpose

No Anthropometry Reading

Height (in centimeter)

Weight (in kilogram)

Body mass index (BMI) for age
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Annex 1V: Questionnaires in English Version
Part one: Socio-demographic and Socio-economic data

NO | Questions Responses Skip
101 | Sex of respondent 1. Male
2. Female
102 | Age in years years
103 | Birth order
104 | Residency 1.Urban
2. Rural
105 | Adolescents 1. grade 9
educational level 2. grade 10
3. grade 11
4. grade 12
106 | Family size in
number
107 | Religion 1. Orthodox
2. Protestant
3. Muslim
4. Catholic
5. Other
108 | Education of mother 1. Cannot read and write
2. Read and write
3. Primary (1-8)
4. Secondary and preparatory(9-12)
5. Higher(College/University completed)
109 | Education of father 1. Cannot read and write
2. Read and write
3. Primary (1-8)
4. Secondary and preparatory(9-12)
5. Higher(College/University completed)
110 | Occupation of the 1. House wife
mother 2. Merchant
3. Gov.t employee
4. Private 5. Other specify....
111 | Occupation of the 1. Gov.t employee
father 2. Farmer
3. Pensioned
4. Merchant 5. Other
112 | Average Family birr/month

monthly income in
birr?
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On Foot
Bicycle
Motor
Automobile

113 | Transport type

el N =

114 | Having close friends 1. Yes
2. No

115 | With whom do you

] . Alone
live now?

1

2. With Family
3. With Relatives
4. Other Specify

Part Two. Dietary Habit of a study participant

The following questions ask about the Dietary habit of participants (Trends)

No | Questions Response Skip

201 | Skipping 1. never skip
breakfast/weak 2. skipped 1-3 times
3. skipped >=4times

202 | Meal frequency 1. <3times
per day 2. 3times
3. >=4times

203 | Snack times
consumption
/week

204 | Eating habit 1. Yes
while watching 2. No
TV

205 | Eating habit 1. Yes
while reading 2. No

206 | How many hours hours
do you spent in
sleeping within a
day?
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Part Three: Food frequency questionnaire

The following questions ask about the diet. As you answer questions, please think of the foods
you consumed last week (trends)

No | Food items Frequency of consumption
Once a day | two times | 2-4 >4times/week | skip
a day times/week

301 | Injera, bread,
rice(cereals and
grains)

302 | Sweet foods (cakes
chocolates, sugar, ice
cream, honey...)

303 | Fast foods
(sandwiches, pasty,
pizza,burger,chips...)

304 | Meat, egg

305 | Milk and milk
products like
chesse...

306 | Oil and fat (oil fat or
butter)

307 | Vegetables Like
cabbage, carrot, salad
or other

308 | Fruits Like banana,
avocado, papaya,
pineapple, or other
fruit

309 | Soft drink

310 | Alcohol drink
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Part Four: Physical activity questionnaire

Next you are requested to respond about the time you spend doing different types of physical
activities in a typical week. Please answer these questions even if you do not consider yourself to
be a physically active person. 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.

In answering the following questions ‘vigorous-intensity activities' are activities that
require hard physical effort and cause large increases in breathing or heart rate.
‘Moderate-intensity activities’ are activities that require moderate physical effort and cause
small increases in breathing or heart rate.

Questions Response

1.1.Regular exercise at home or at school

A. Vigorous-intensity physical activities

No | Vigorous-intensity physical Response skip
activities

401 | Did you do regular physical 1. Yes. If no, go to
exercise or intensive activity at 404
school or at home(aerobics) 2 No

402 | Within a week how many days do days/week

you do intense physical activities
regularly as a part of life?

403 | Ineach day how much time you minutes/day
spend doing intensive activities in
a day?

B. Moderate-intensity physical activities

404 | Does your regular physical 1. Yes If no go to
exercise or moderate physical 2. No 407

activity at school or at home?
[Walking, carrying light loading...

405 | Within a week how many days do days/ week
you do moderate intensity physical
activities regularly as a part of
life?

406 | Ineach days how much time you minutes/day
spend by doing moderate activities
in a day?

1.2. Sedentary behavior questions

The following questions are about recline or sitting at home and school or during leisure time
with friends but do not include time spent during sleeping.

407 | How much time do you spend by minutes
recline or by sitting within a day?
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408

In average how much time you
spend in a week by reclines or
sitting in the school or at home.

hours/week

1.3. Questions for way of transportation

409

Do you walk or use a bicycle (pedal
cycle) for at least 10 minutes
continuously to get to and from
places?

1. Yes
2. No

410

In a typical week, on how many
days do you walk or bicycle for at
least 10 minutes continuously to get
to and from places?

days/week

411

How much time do you spend
walking or bicycling for travel on a
typical day?

minutes

hours

4.4 Recreational Activities

A. High intensity recreational activities

412

Do you do any high intensity
physical activity like running
playing foo ball or swimming
dancing continuously during leisure
time?

1. Yes
2. No

413

Within a week how many days do
you do vigorous recreational
activities?

days/ week

414

Within a day how much time you
spend in vigorous recreational
activities?

minutes

B. Moderate intensity recreational activities

415

Do you do any moderate physical
activity like playing volleyball
during leisure time?

1. yes
2. No

416

Within a week how many days do
you do moderate recreational
physical activities?

days/week

417

Within a day how much time you
spend in moderate vigorous
activity?

minutes/day
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Annex V: A+mMPePT P Am an/s
Mgk CON- “NATZ NAA ATy AP HY NZNCYY h+9 o-N PUA+E 228 + / Nt
+a/4PF NAPMT NAL ANLF AT8FLTFD PR PLCT RN PSTY APART Y-

aooN),f: AL+ AAL SG@ NNUC SC RLACAL PUAYRT AT PMST ALIN F9UCT N+
N750 PURST MG 1CA. T FIPUCT A& P 28 8914 TI°UCET NAPh+d AR PAU AU
PARAD/ b P MG FP KT APALU A1FAU: NAPPHRI® NAL ATR+MeAD- N+MPAD- MG
A1EFA+TE NAANCT AMEPAL = NHU MFF @AM ATATE MLIS AAMRA+E NAPDATP
N&T PAGHET QAT T AAGET T MITFD-I° ALIPTFY T MEPIFY AT NACAP °F ATRTMNS
ANGEATE AEAIAL = NHU DFF NS PAPF +AFE T NAA (AP LS L 10 ACNP
PADA+E 91L,3 PANPHID; AMRA+E MLIS AATRA+E dDgR/m FAA = AADDA+E hMAY
goygR 0L+ 18 NACNP AL APANTATR:

PRGE GAM- PHU DTF FAT NATIE AN NATRT AP HT NLNZNCYT N+T9 ™D NTRTTF
PUA+TE BZE F / NF NFCIRNT 08T AL PARTF +MZPTT  hd®m7 NAL hNet
AT8.FLFm- PaR PRCT RN PFTT ARAPT 1D- =

PAWL.C L2 NAL PHMeAM-1 GATY ATYANT AmG+ ANEAT PUF ARZEPT N / Nk A
N +aLPF P+mAS. AT NARLE P+RI4 PNIRIRIF ©CT° AR NLLa™ N3A B PEPTT
PPN AL BFCPFA ATRUI® PAUMPRTT MPEPTF ATLMAN aolE ANANPFE
EMPPi =

ALIPF- AMPEPF APAN ACPAMT THPT NAPMPID M6 JRIIR 0LYF +8F NACAP AL
RPANTFAgR:

MmPIOF: MG+ NFIRUCT Nk NN AT +TLPTF M+ MPIR PAMRID T 97 NMG+ M-AMH
ATLA+E AT MG+ AT AANFFD APTFT NHHPPZL mPIR LFZPA = NAMPAL PIRLIRC
e AMS ATANNN AP L AOBLPF AT 24 ANNLET $M+E MPTRF AAD =
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PRGE MAMLPYIF:- PHAFLDT TYF AT PAQAMMD- A0/ NAAML LPHA: NALIT® Nt+AFL
A9D A& PARAMC NG A28 NEANANNT 1H ATMPTIATY::
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Annex VI: G+ +AFL PLPLATT M I160 3O

PHU DFF FAT +NECPFATA ATTR PRG+RT FATY T ALIPT I MPIOF AT JPNML-PIT
AT8.U9° NHU DTt O-AM aeA+& N&PLETF NF ATEUPYT +L&FAU = NAHU T NHU m5+
@ND ACRA+E +ATIOFAL- =

&CTM MmMmee P+LLINT ¢

PMmPem A &CTM ¢

MIFDID M PR NAPTF PMGHT PT 004 NTN+AD: AR T T LFAN:
AAL 870 (9PNLA +251944116612)

AT 24\ elenidagnaw@gmail.com

NATNNCP NPLT P ATACAITAT 111

54


mailto:elenidagnaw@gmail.com

Annex VII: ANAP apAh, PPF ATm L.+ AT

AhAQ aeAD PPF

PART aMm7

&} (NATLTRTC)

ANt (NhA1497)

BMI
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Annex VIII: Questionnaires in Amharic version

NEA ATE- MUNLP ADTTLP AT £1-hHNP A°ZEY P+IAN+: PR PF

nE /AP | PRPT gOART EHAK
101 9 1. ™YL
2. At
102 ALMP NI 10- qani
103 NN+P o-NMH
NT+& AL 1U/N
104 PTm-AL NF 1. h+m
2.1M C
105 PTI°UCT LS 1.A&A9
2. A& 10
3.h&4a 11
4 &4 12
106 PN+AN NHE
107 Y2t 1. AC*AAN
2. TCENFTt
3. ahAgR
4, htAN
5. NA
108 PASTT PTHIRUCT 1. TINANG 9§ PaR+TQ
/B 2. MINNG AO9E PIOETFA
3. PangEan/p £/ F/t (1-8)
4, 28 £¢8 § DGR FRYCt (9-12)
5. DAZ/RLNCAL PMTPe
109 PANT FIRUCT 1. @INNG do9e PaLeTFe
/8 2. MINNG o9& Pag T4
3. pangan/p F/+ (1-8)
4. 25 /8§ aPATR F9RYCT (9-12)
5. DAZRINCAL PMTPP
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110 PATT 12 ¢ 1. PN+ AORNL T
2.1958
3. PNt Nt+E
4.9 Net+8
5. AA RIAR-----
111 PANT ¢ 1. PARYINT ALt
2. 108,
3. Mmdtg
4. MNé
5. AA RIAR-----
112 RTINL DCYP | -memmmmmmmeeemmmeee PRTEEP NC/OC
PR+AN MN.?
113 A% TaValat 1. NA°C
9Lyt 2. NhhAT
3. 9Po+C
4, h@$9PMN,A
114 PPCA 35T 1. AP
AAU/T 2. he
115 NAUF woF 1. NFeY
nmy JC 10 2. nntnNn oc
PIOFPLM-/ LM? 3. hHa®e 9C
4. AA BIAR-----

h&A LAY, PAT® 271 U7 P+aeAR+ P PT

PA N+t mPRPF NA +AFLPTF PATRITIN ATE LML PN

PADAP | MPEPT AN LHAN
¢
201 NATRYF @AM 1. A
¢CH NLanI- 2. PAgD
PH4NT 7 AA?
202 AP NPT ARANP
NAIYF @A 1. 1-31H HAAA
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N 7 CH 2. 2411
A2aRI (T} $6.?

203 | nen 9m7 pUA 1. <31t
U 9o 2. 314
LARINA? 3. >41H

204 NAIRYF+ a-Am 1. @®AAN NATF AAD-$9D
A9™Y PUA 1H 2. 1314
amhAn 3. 4614
£anINA? 4. >714

205 | AR 1. AP
RP+aeAN+ 2. hE
pananyq paq e
AAPF?

206 | AevNmr . AP
panany) Aag e 2. KB
AAPH?

—_—

207 Ney N 9o NS+
PUA NAT
NATPA&
PAAGA?
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h&A NNF : PAT® 7N 1T PHIPANE M PR PF

NHU PP A PAT DPEPTF N+ATRL AHD-FZM AATY, R F+AF® JRoINF P+HAPAN+ T M-

ANAP M PRPET AMAN NALD AT O-ND AHD-FZD P+ ITATF®-T JRoINTF PAM::

PaDAP
LN

PIRN ARYTFF

P+aI+Nt L6 NHT (E7°19°1N)

N$7 N$7 NAFRY+
AT UAT n2-4 14
10 1

nNAageY+ >
411

EHAKX

301

A4 T 8NT 4HT ThF
MLI® At 97 PUA 1H
ENAA?

302

NN.C TMCT NN.C AHA AT
M4-6p IR9INF A7 L
NRATARNNSTIFRATFINNLN
gy PUA 1H BNAA?

303

£M7 IoINF (AL
NCICTETAT THE
ATERTITNLT ATFHT ARN
AGIR MLIR O+MNM:
goeINT) 9o PUA 1H:
LNAN?

304

NJ T ATRAA T 9o PUA 1H
ENAK?

305

®++ T AN 92T PUA 1H
ENAK?

306

(e MLIR $NT PNHNY
gea 927 PUA TH BNAA?

307

AThAT 927 PUA 1H
ENAK?

308

GC&6 P PUA 1H BNAA?

309

ANAA CBMMFY M L9
PFAT PELEFSL TR PTTY
g7y PUA 1H £MmMA?

310

PAANA P MMTFY 97 PUA
1H &mmi?
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h&A h&t-PhhA NPT ATPNPN OMEP

AU NATLLLCHFPTFD: P+APR ANAR ATPNPAPT AMLSFAU:

ATHUI® NH/NF NN

@AM NEPT OEIE NNF ML NF ATRLE PAPECTHATMT ARENG ATPNSAPT AT NOLET

P @AM ADPHTT LI AN7CF PIULNSTOT ATPNSPAPT PMPAAA:

MPEPET NMMANNT OPFT MINE PANAPR ATPNPNAPT MAT hNe M+
P MLt
T140PT PAN °F+P AL h&+T sl PO PAD M. MATI® FhAe FA- AO+I4 N D LI

dm7 PAN °F APhhTA PMFA ATPNPAPT STFD-::

hhAF PANAP

A1PNPAPT L9990 hhAT Tt P.MLE F740F PAN 9°F AL MOMIT g
ALM. PO FA RNAR ATPNPAPT CFD-::

mPEPF

goAR

4.1.eN5 PANA NPT ATPNSA NNLT MLI° NFIUCT NF

U. m7hé AWAR A1P2N 2N PF

PaRAP
®TC

MmN PANA ATPNPAPT

goAR

2HAKX

401

N+9uct Nt @e9° NN+
@A aeNE PANA Nt
ATPNPNAT MLID P+Mehe,
ATPNSAMLENG ANAP
ATPNPAUM LR PN
Ne-PTUMA NE+T PF+74A mLID
PA 9ot dDgp AR Paq PAD (.
MINs ANAP N4+ P+t
1NC? AFPAA: NNE AP T{INT
mLI™ A 10 B¢ KCNAN T FA
AT/TFA AT T 70P L ADHARL

1. AP

2. AREA9®

hEEATE NUY
T MP 404
2494

402

NARY T @A ATHUT MThe
ANAR ATPNPAPT ATPT PUA
1 AC+E 1NC?

¢5%F [ AT

403

N7 ™NH MINC P
ATPNSLAPTT AL L 9O
PUA 1H PM&A?

N7 P PPT

A ao

hhAT AhA® ATPNSAPT

404

amhnAT ANAR ATPNPA DLIP

RELATR DY
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PNF N NPT aOMIF
PTY4NT PAN 9°F aDgpao(
P PANTA
+NEFT LEIRLA? ATRPAA
NLN A 10 Le &M PA
ACIPE MLID $AA P
ALPTY?

2. hEEAJ®

MpP 407 &

405

NARYFE @-NH AT AhAP
ATPNSN ATRT PUA 1H RALA

¢+ [ AT

406

NALYI8YS. T MDD AOMYT
ATPNPAPTT NTLLD T
LUA 1H PM&N?

LePPTF [+

4.2 Sedentary behavior questions

P N+AT MPEPF NN @AM AF NFIRUCT NF @LIR NFLETF IC NAPHSE 1H NA aP+5F

mLI® JL9° NAM PAALTT TH LAPANFA: (N&NN ALT NAPNG A T N3 LETFP IC mEIP
FANHY AANT +PIOMMD- LI ILI° NAD- PAAGTT TH EIPLA: 176 1Y NATPAG
PAAGTY TH ALNFFIP)::

407

NATE ¢7 @NM NARaRM go7

PUA 1H PMé&A?

LePPT

43 hng N a3y HLY N+™Ah+

408

nNg NF Ad®33H NA%C MLIR
NEehA NthrF8 A 10 8P PUA
EMmeTi?

1. AP
2. AREA9®

409

NARY T+ @-n N N
A®33H AT T NAIC DLIP
NALhA AthF+8 10 L4
£IMHA?

NAg=Y+ $q+

410

NTHU 5+ NATS NASIC DLIP
NALAA NAR33H 2% PUA NAT
A&+ PA?

Lo PP
"%+

4.4 PMHTE ATPNPAPT

U/ n&+3q PaoHeE ATPNPAPT

411

AL MOHTE/ PFHCE 1H
ATPNPAPT N&E+E PTI4R
MLI® PA 9ot dbgp,an(

P PAP M- MTN4 ANAP

1. AP
2. hEEAG

ARLATE NUPY
me m PP
®M(C415L4 8.
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+1N&+Y NP1 A Atha22 10
Lo PRCIA? ATPAA: RCNA
870 T PPCemt NN T PATIC AN
P DEI 4ehy

412 NARYF @A NI+ $5F M
POOHTT AYPNSAPTY PLLCIN?

NAFRY+ ¢t

413 NMINs PAPHET ATPNPAPT
@AM NATE ¢7 @NMD I°Y PUA
I PM&A?

PePPT

A. ®NNAT PADHTT ATPNSAPT

414 amMmyg P+ 4R MLID PAN ToF
aogp,doC Paq PAD(M. APNAG
ANA® +oNLTT ATPAA: P ¢
PAE NN e PAFNLTN A
Aths8 10 8+ AECTID-
PPk ?

1. AP
2. hEEAI™

415 NARTE @A APMYE PaRHTE
ANAR ATPNPAPTFT AT $5+
FRCIAU?

NAFRY+ ¢t

416 NATL ¢7 @AD NAPMF ILAT
ATPNPNA @D 92T PUA 1H
PM&A?

LePPT [ $7
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