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Abstract

Introduction: Obesity was formally recognized as a global epidemic in 1997 by World
Health Organization (WHO). It has more than doubled in children and quadrupled in
adolescents in the past 30 years. In our country, among adolescents, high magnitudes
have been shown especially in private schools (10-23%). Though there are studies that
have showen the magnitude and individual level determinants, little is known about
environmental-level determinants especially school environment and particularly
adequacy of space in schools. School environment could affect largely since adolescents

spend majority of their time in schools.

Objectives: The study was aimed at comparing the magnitude of overweight and
obesity among adolescents in private schools with and without adequate space for
physical activity and exploring other environmental and individual-level determinants

among private school adolescents in Addis Ababa, Ethiopia.

Methods: School based comparative cross-sectional study was conducted among
adolescents 10-19 years old. A total of 20 private schools were included in the study in
which 10 were with adequate space and the rest 10 without adequate space for physical
activity. A three stage random sampling technique was used to select the study
participants. Adolescents were interviewed using pre-tested structured questionnaire.
Weight and height measurements were done using standardized weighing scales and
measuring boards respectively. Body Mass Index (BMI) for age Z-score was compared
to WHO 2007 growth reference standards using WHO Anthro plus version 1.0.4
software. Data were entered and cleaned using EpiData 3.1 and all statistical tests were
done using STATA version 12.1 software. Descriptive statistical tests, bivariate and
multivariate logistic regression analysis were done to identify factors associated with

overweight and obesity.

Results: Out of the sampled adolescents, 1277 respondents participated in the study
with response rate of 99.3%. The overall magnitude of overweight & obesity among the
study participants was 17.0% which was significantly higher in schools without
adequate space for physical activity (19.4% versus 14.6%) with p-value of 0.01. In the

bivariate analysis, adolescents in schools without adequate space for physical activity
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had 1.86 times higher odds of being in lower physical activity level and 1.41 times
higher odds of being overweight/obese with p-value of 0.001 and 0.041 respectively.
The partial correlation between adequacy of space and overweight/obesity accounting
for the explanatory power of physical activity was also significant with partial
correlation coefficient 0.06 and p-value 0.0341. Those in the middle wealth quintile,
low Physical activity, traveling with private car from home to school, irregular breakfast
consumption and < 3 meals per day also had increased odds of being overweight / obese

in the multivariate analysis.

Conclusions: The findings of the study gave insight on the effect of inadequate space in
schools as an important contributor to physical inactivity and a higher burden of
overweight and obesity. Low physical activity and traveling with private car were also
found to be significant factors associated with overweight and obesity among private

school adolescents.

Recommendations: Based on the the results of this study, it is important that officals
responsible for urban development and licensing of private schools consider availability
of a reasonably adequate space for schools and work with relevant regulatory bodies to

ensure implementation according to the guidelines.
School officials should design their schools in a way having adequate space for physical

activity. Lastly the school community and the general public should promote

adolescents to be physically active and walk to schools.
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1. Introduction

1.1 Background

Overweight and obesity was defined as “abnormal or excessive accumulation of fat that
may impair health” and formally recognized as a global epidemic in 1997 by WHO (1).
It is a disorder of energy metabolism that occurs when the balance between energy
intake and expenditure is disrupted. It involves body fatness or excessive adipose tissue

stores that can be associated with medical or psychosocial morbidity (2).

It can be assessed based on BMI, the most commonly used tool to measure overweight
and obesity in adults. In children and adolescents, “young people between the ages of
10 and 19 years”, BMI for age is used because it is age and sex specific at this age

group (3-5).

Adolescence is a critical stage of rapid physical, cognitive and emotional changes. Next
to infancy, it is the only period that there is rapid physical growth resulting in an
increase in calorie and nutrient demand. Adolescence drive for individualization and
peer influence also contribute for unhealthy food choices, increasing trends in fast food
and eating outside. Physical inactivity, sedentary behaviors and substance abuse are also
experienced in adolescence. On the other hand they usually are increasingly concerned
with their body appearance - thinness for girls and muscular for boys. So that all these

changes or modifications put adolescents at greater risk for overweight and obesity (6).

The causes for adolescent overweight and obesity can be seen as individual level and
environmental which can be further subdivided into physical and social environment.
From individual level factors poor dietary habit, physical inactivity and sedentary

behavior are the major ones (7).

Especially, in the case of adolescents, social environmental factors such as peer
influence and Medias like electronic and social Medias contribute largely. Medias can
promote unhealthy foods and on the other hand adolescents spent much time on them.
Physical Environmental factors like school environment also have a great impact on the
weight status of adolescents since students spend most of their time in school. Fast food

vendors and restaurants around schools, availability of open space for physical activity
13



and School curriculum on nutrition and physical activity are some of the factors under

school environment (7).

Physical activity for adolescents includes playing games, transportation, recreation,
chores, sports or planned exercise in schools, family or community activities. WHO
recommends 60 minutes moderate to vigorous intensity daily physical activity for

adolescents globally irrespective of gender, race, ethnicity or income level (8).

Physical inactivity is identified as the fourth leading risk factor (6%) for global
mortality next to high blood pressure, tobacco use and high blood glucose level. In
many countries physical inactivity levels are increasing with major implications for the
general health of the community and prevalence of non-communicable diseases

worldwide. Overweight and obesity are responsible for 5% of global mortality (8).

Schools can promote physical activity and healthy eating, provide healthy foods and
adequate space for physical activity and educate children on nutrition and healthy life,
and can also act in the reverse. WHO, Center for Disease Control (CDC) and American
Heart Association all have called on schools to assume leadership role in promoting
physical activity among children and adolescents (9). Generally schools play a great
role on adolescent’s overweight/obesity status, so does overweight/obesity on the
adolescent’s school performance. Severely overweight children and adolescents are four
times more likely to report impaired school functioning related to health issues than

healthy weight children and adolescents (7, 10).

Adolescent obesity has both immediate and long-term health effects. Usually
overweight or obese adolescents tend to be overweight or obese in their adulthood so
that they are more at risk for adult health problems such as heart disease, type 2diabetes,

stroke, several types of cancer, and osteoarthritis (11, 13).
A large number of overweight children have asthma. Gallstones and type2 diabetes

which was known as adult onset diabetes, has also become increasingly prevalent

among overweight children and adolescents (12, 13).
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Heart diseases, High Blood Pressure and liver Problems like Nonalcoholic Steato
Hepatitis (NASH) which can lead to cirrhosis are also common in overweight and obese

children and adolescents (12, 13).

Obstructive sleep apnea, which can lead to heart failure over a long period of time, is a

risk for overweight children and adolescents (12, 13).

Social and psychological problems such as stigmatization and poor self-esteem also

greatly affect overweight and obese adolescents (11-13).
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1.2 Statement of the problem

The prevalence of overweight and obesity has reached alarming levels, affecting
virtually both developed and developing countries of all socio-economic groups,
irrespective of age, sex or ethnicity (11). Though it is preventable, most of the world’s
populations live in countries where overweight and obesity kills more people than

underweight and these includes all high income and most middle income countries (1).

Analysis of trend data among 188 countries shows 2.1 billion people which accounts for
nearly 30% or two third of the world’s population are either overweight or obese. The
rise in global obesity rates over the last three decades has been substantial and
widespread, presenting a major public health epidemic in both the developed and the

developing world (14).

The magnitude as well as the severity of overweight and obesity specifically in
adolescents is also increasing at an alarming rate that makes it one of the most serious
health problems which affects this age group (3). Obesity has more than doubled in
children and quadrupled in adolescents in the past 30 years (11).

In United States the prevalence of adolescent obesity aged 12—19 years increased from
5% to nearly 21% from 1980 up to 2012 (11). Life style factors such as high portion
sizes, high proportion of saturated fats, low access to healthy and affordable foods and
food marketing targeting children and adolescents have been shown to be determinants
in US. School environment like close proximity of fast food restaurants to schools,
high-fat snacks and sweetened beverages sold at schools are also other causes. Physical
inactivity both inside and outside schools and more time spent on screen like TV and

computer are also shown to be factors for adolescent overweight and obesity (7).

Fast food consumption, high fat and sugary diet, low physical activity and screen time
are also indicated as causes in many countries like Australia, Spain, Brazil and Canada

(16-19).

Currently almost 2/3rd of the world’s obese people live in developing countries and
increases are likely to continue unlike developed countries in which the increase began

in the 1980s, accelerated from 1992 to 2002 and have slowed since 2006 (14).
16



Studies done in some African countries such as, South Africa, Ghana and Uganda
shows that high socio economic status, living in urban settings, high fat and sugary diet,

smoking cigarette, loneliness are associated with overweight and obesity (20, 21).

We can see that obesity is largely been determined by modifiable life style factors such
as unhealthy dietary behavior, low physical activity and sedentary behavior and also
environmental factors. So that in Developed countries it is increasingly being
recognized that system based multi-level intervention approaches that address both
individual and environmental factors should be considered. Interventions that only focus

on specific individual, social or environmental factors could not be much effective (22).

Cross-sectional studies conducted in urban settings of Ethiopia, like Addis Ababa and
Gondar among school adolescents have shown high magnitude of the problem. The
study conducted in Addis Ababa has shown significantly higher prevalence among
private than government schools (12.7% vs. 4.3%). Same is true with another study in
Addis Ababa (23.0% versus 7.9%) and a study conducted in Gondar in which higher
prevalence is seen among private school adolescents (10.1% vs. 4%). Being in private
school, female sex, consumption of high animal products and sweet food items and
physical inactivity were factors found to be associated in those studies (20, 21, 36 and

45).

As a result of urbanization in Ethiopia especially in cities like Addis Ababa, residential
areas are becoming more crowded. Shared buildings that don’t have open space have
been expanding and there is a problem of space distribution in general. So that
adolescents may not have adequate space to be active. Schools, especially private, are
also affected by this problem and since students spend most of their time in school, they
should have been a better opportunity for adolescents to be physically active. So it is
important to see the effect of availability of adequate space for physical activity in

schools on adolescent physical activity level and overweight and obesity (22).

Though studies conducted in Ethiopia showed the magnitude and individual level
determinants of overweight/obesity, little is known about environmental level factors.
Unless both factors are addressed, intervening individual factors only could not be much

effective in promoting sustainable prevention of obesity (23). So this study was aimed

17



at assessing both environmental and individual-level determinants in private school
adolescents because previous studies showed higher magnitude in private than
governmental schools. Especially this study was aimed to give insight on the effect of
school environment, specifically, the effect of availability of adequate space in schools
on adolescent’s physical activity level and overeight/obesity. It could also give more
powerful results with a better sample size in the case of individual-level determinants as

well.

18



1.3 Significance of the study

The results of this study could be used for policy makers and relevant stakeholders to
design and implement an effective prevention and control strategies and programs that
could address both the immediate (individual-level) and underlying (environmental
level) factors of overweight and obesity. It could also give insight on the effect of
availability of adequate space in schools on promoting physical activity and preventing

overweight/obesity.
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2. Literature Review

2.1 Magnitude of overweight and obesity
More than 50% (671 million) of the world’s obese people live in 10 countries and they
are US, China, India, Russia, Brazil, Mexico, Egypt, Germany, Pakistan and Indonesia

in descending order from those with the most obese people (14).

Obesity has increased substantially worldwide among children and adolescents. There is
nearly 50% increase in the prevalence of overweight and obesity between 1980 and
2013. Particularly high rates of child and adolescent obesity were seen in Middle
Eastern and North African countries and notably among girls (14).

A 5 year cohort of 585 adolescent students in Vietnam shows the prevalence of
overweight increased from 12.5% to 16.7% and obesity from 1.7% to 5.1% over the 5
year (23).

Based on a cluster analysis conducted in USA among adolescents, the prevalence of
obesity was 14.6% in males and 11.0% in females, while five-year incidence was 10.6%
and 14.1% among males and females respectively (24). In other ways a study in China
among adolescents showed higher prevalence of overweight and obesity among boys
(26.7%) than girls (16.6%) unlike other studies that showed higher prevalence in
females (25).

It has been shown that obesity is rising alarmingly in developing countries as well. A
prevalence study among high family income school adolescents in India showed higher
prevalence rates of overweight and obesity which was 28.5% and 4.2% respectively.
The rate of overweight was found to be even highest when compared to rates from USA
and Great Britain (26). Another study again in India among randomly selected school
adolescents also showed 6.2 % and 5.2% prevalence of overweight and obesity

respectively (27).

A systematic review conducted among sub Sub-Saharan African countries on a total of
283 articles revealed the trend towards increasing proportions of overweight/obesity
over time in school-aged children while there was a persistent problem of underweight.
For the entire time period, weighted averages of overweight/obesity and obesity were

10.6% and 2.5% respectively (20).
20



Higher prevalence of overweight and obesity among private than government high
school adolescents also found in a comparative study conducted in Addis Ababa which

was 12.7% vs. 4.3% (21). Another study in Addis Ababa Arada sub city among high

school adolescents aslo showed 9.4% prevalence of overweight and/or obesity (29).

A study in Gondar had revealed 21.3% and 5.9% prevalence of overweight and obesity
respectively (30). Another study conducted there in Gondar also showed 5.4% and
0.5% overall prevalence of overweight and obesity respectively. The prevalence was
higher in those studying in private schools (10.1%) than those studying in government

schools (4%) (31).

2.2 Individual-level determinants of overweight/obesity

2.2.1 Dietary habit
In a study in Germany total food and beverages, energy-providing food and beverages,
water and tea and high intakes of meat and sausages were also significantly associated

with overweight and obesity (32).

It was also found that obese adolescents had less favorable dietary habits (e.g. lower
intake of breakfast, fruits and milk) though they had lower intake of sugar-sweetened

drinks and sweets/chocolates in a study done in Saudi (33).

It has been shown that daily breakfast consumption is associated with less overweight
and obesity and healthier dietary and physical activity-related behaviors in a study
conducted in India. But the relationship was statistically significant for boys only. More
government school students which had been considered as lower in socio economic
status were found to consume breakfast daily as compared to Private school (higher
socio economic status (73.8% vs. 66.3%). Depression was negatively associated with
daily breakfast eating and Positive values and beliefs about healthy eating, body image
satisfaction and positive peer and parental influence were positively associated with

daily breakfast consumption (34).

For girls, not having breakfast every day was related to higher odds of being overweight

or obese in a study done in China (25). Skipping breakfast, consumption of fruits < 4
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days per week and energy intake were also found to increase the risk of obesity in a

case-control study among adolescents age 14-18 in Sri Lanka (35).

A study conducted in low income African countries (Ghana and Uganda) among school
going adolescents found that overweight status was not associated with intake of fruits,
vegetables and sedentary behavior unlike many other studies that showed a positive
association. Rather, among girls, smoking cigarettes and loneliness and among boys,

smoking cigarettes were found to be associated with overweight or obesity (19).

In Ethiopia, a study in Addis Ababa among high school adolescents showed that
consumption of animal products more than once a day and lacking daily breakfast are
significantly associated with overweight/Obesity (36). It has also been shown that
consuming sweet food item was significantly associated with overweight and obesity

according to a study conducted in Gondar (31).

2.2.2 Physical Activity and sedentary behavior

A 5 year cohort of 585 adolescent students in Vietnam found that physical activity and
sedentary behavior were significantly associated. Time spent in moderate to vigorous
physical activity decreased significantly from 87 to 50 min/day and in contrast, time
spent in sedentary behavior increased from 512 to 600 min/day while the prevalence of

overweight/obesity increased (23).

Obese adolescents have found to be significantly less active, especially in terms of
vigorous activity as stated in a study done in Saudi (33). Screen viewing > 2 hours/ day
also significantly increased the risk of obesity while increased physical activity

decreased the risk based on a study conducted in Sri Lanka (35).

According to a study conducted in China, in boys, longer sleep duration (>9 hours) was

found to be protective of overweight and obesity (25).

In Ethiopia, in a study conducted in Addis walking at least 30 minutes in a day were
found as having a protective effect (29). But another study in Gondar showed at least 10
minutes moderate or vigorous sport activity continuously was only marginally

significant (31)
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2.3 Environmental factors associated with overweight/obesity
A cluster analysis conducted in USA showed adolescents in School Clubs & Sports
clusters had the lowest odds of obesity, despite relatively average diets and other

behaviors (24).

A large scale cross-cultural explorative study conducted in England and Saudi Arabia
among adolescents’ age 15 — 17 stated that gender and geographical location seems to
affect adolescents’ physical activity level and obesity. Less physical activity and higher
percentage of overweight and obesity were recorded in females than males and among
young adolescents from Saudi Arabia than youths in England. Cultural and
environmental differences such as lack of opportunities to exercise, particularly for
females, due to societal norms and constraints as well as lifestyle habits were the

anticipated causes for the difference in physical activity and weight status (37).

Based on an electronic record review analysis in Massachusetts conducted among
children and adolescents age 4-19, living in closer proximity to recreational open spaces
was associated with lower BMI z-score. Children who lived in closest proximity (0.0-
0.2km) to the nearest recreational open space had a lower BMI z-score compared with
those living farthest away (0.7-14.6km). Living in neighborhoods with fewer
recreational open spaces and less residential density, less traffic density, less sidewalk
completeness and intersection density were also associated with higher cross-sectional

BMI z-score and with an increase in BMI z-score over time (38).

Another study in Massachusetts among urban students from KG up to 12th grade found
a density of sit-down restaurants, and fast-food outlets to be associated with BMI z-

scores. But open space was not found to be important predictor of BMI (39).

Low percentage of parks/recreation facilities and low perceived safety of them were
associated with higher BMI z-scores in a school-based study on adolescents in
Minnesota but green space density and supermarket accessibility were not associated

with BMI (40).

A qualitative study conducted in rural South Africa on adolescent girls’ revealed

availability was the barrier for consumption of fruits and vegetables and regular
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breakfast eating. Female caregivers and school meal programs were found to facilitate
healthy eating practices. Household chores, walking long distances to school, traditional
dancing and extramural activities such as netball and soccer in schools and community

were also found to be important facilitators of physical activity (41).

2.4 Other factors associated with overweight/obesity

2.4.1 Genetics

According to a study in China, having an overweight mother or father was associated
with increased odds of overweight or obesity for both boys and girls (25). Strong
association with obesity has also been observed for parental overweight and low socio

economic status in a study conducted among adolescents in Germany (32).

In Ethiopia, a study conducted in Addis Ababa found that having small family size and
living in male headed household was significantly and positively associated with

overweight and/or obesity (29).

2.4.2 Gender and Age
A study conducted in low income African countries (Ghana and Uganda) among school
going adolescents indicated a 10.4% prevalence of overweight or obesity among girls
and 3.2% among boys. Obesity prevalence only was 0.9% and 0.5% among girls and
boys, respectively (19).

Based on a systematic review conducted among sub Sub-Saharan African countries

also, body composition measures were found to be higher in girls than boys (20).

EDHS 2000-2011 analysis study among Addis Ababa women showed women’s age was
positively associated with overweight and obesity (28). It was also found that

Overweight was 4.47 times higher among female sex in a study conducted in Gondar

(31).
Another study in Addis Ababa in Arada sub-city among high school students showed

that overweight/obesity prevalence increases with increasing age and higher prevalence

was seen among those age 17-19 than those age 15-17 years (29).
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2.4.3 Socio-economic status
High family income was associated with higher odds of being overweight and obesity in

a study conducted in China (25).

Most studies in developed countries showed low socio-economic status associated with
more overweight and obesity prevalence than those with higher socio-economic status.
A study in Germany found that most of the determinants of obesity were found to occur
more often among adolescents with low socioeconomic status (32). Similar result was
also found in a study conducted in Spain that revealed adolescents from low family
socio-economic status exhibit higher prevalence of overweight and obesity. Obesogenic
behaviors such as sedentary behavior and skipping breakfast decrease as family socio-

economic status increase (17).

A case-control study on adolescents 14 — 18 years of age in Sri Lanka found high family

income and being first born in family significantly increased the risk of obesity (35).

Body composition measures were found to be higher in urban living and higher
socioeconomic status children to rural populations or those of lower socioeconomic
status according to a systematic review conducted among sub Sub-Saharan African

countries (20).

In Ethopia similar results have been found with most studies in developing countries.
Analysis study of EDHS 2000, 2005 and 2011 among Addis Ababa women showed
high socio-economic status proxies (household wealth quintile, educational attainment,
access to improved source of drinking water and television watching) were positively

associated with being overweight (28).

Learning in private school and being with middle income family than those of lower
income family were also positively associated in another study in Addis Ababa (29).
Same result have been found in Gondar in which overweight was 2.53 times higher
among students of private school that are considered to be from family of a better socio-

economic status (31).
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2.4.4 Policy Factors

In 116 member countries of WHO, a systematic policy review was conducted from
2004-2013 in low and middle income countries. NCD prevention strategies (salt
consumption, fat consumption, fruit and vegetable intake or physical activity) were
found in 47% countries but only few proposed actions to promote healthier diets and
physical activity. In Africa, Europe, America and Eastern Mediterranean the coverage
of policies that specifically targeted at least one of the risk factors reviewed was lower
when it was compared to South-East Asia and Western Pacific. So that the policy
response to address the NCD challenges through diet and physical activity in low and
middle income countries is inadequate and strategies targeting the private sector were
less frequently encountered than strategies targeting the general public or policy makers

(42).
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2.5 Conceptual frame work
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3. Objectives

3.1 General objective

To evaluate the effect of school environment on overweight/obesity and explore other
environmental and individual-level determinants among private school adolescents in

Addis Ababa, Ethiopia, in 2015/16.

3.2 Specific Objectives
» To compare the magnitude of overweight/obesity among schools with and without

adequate PA space.
» To explore other environmental and individual-level determinants of

overweight/obesity.
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4. Methodology

4.1. Study Area

The study was conducted in Addis Ababa, the capital city and also the largest city in
Ethiopia which covers 530.14 square kilometers. Addis Ababa is found with an altitude
of 2300 meters and is located at 9°1°48”N with subtropical highland climate. The city
has three layers of administration: city government, 10 sub cities and 116 woreda
administrations. Based on the 2007 Census conducted by the Central Statistical Agency
of Ethiopia (CSA), Addis Ababa has a total population of 2,739,551, of whom
1,305,387 are men and 1,434,164 women; all of the population is urban inhabitants
(43).

According to Addis Ababa City Administration Education Bureau (AACAEB), the
responsible organization to coordinate the overall educational activities of the city,
there were 2154 schools in all 10 sub cities under its administration. Out of the total
schools 462 were governmental, 28 public and 1664 of them were private schools.
From the private schools 930 were Kindergartens, 591 primaries, 143 secondary and 57

with both primary and secondary education.

4.2. Study Period
The study was conducted from January 1 2015-February 30 2016 in Addis Ababa.

4.3. Study design
School based comparative cross sectional study was conducted using interviewer

administered questionnaires in selected private schools.

4.4. Population

4.4.1 Source population

All private school adolescents age 10-19 years in Addis Ababa during the study period.

4.4.2. Study Subjects
All adolescents age 10 — 19 years in selected private schools during the study period.

4.4.3. Inclusion criteria
v" All adolescents from 10-19 years of age who were attending class in the selected

private schools for at least one year and above.
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4.4.4 Exclusion criteria
v" Pregnancy during data collection

v' Visible physical deformity

4.5. Sample size determination

Sample size was calculated by using epi info 7 stat calc.
For 1st objective

Using double population proportion formula

Pz(1—Pz) o

(1+2)s2p P1(1-P1)
(z /2| (1+J—ﬂj+z;s?1J P1(1-p1)+ 222y

nl = (p1—p2)?

With the assumptions of;

e Pl1- 50% (proportion of overweight & obese adolescents in schools without
adequate space for PA)

e P2- 40% (proportion of overweight & obese adolescents in schools with
adequate space for PA) a 10% difference was assumed because of lack of
previous study

e P-Pooled proportion (p1+rp2)/1+r = 0.45 (45%)

e o - (.05 probability of committing type 1 error (1.96)

e [} -20% probability of rejecting a true difference

e r-the proportion of nl ton2is 1 to 1

nl =408 and n = 816 since the proportion of nl and n2 is 1 to 1 and considering 5%
non-response rate the sample become 857. Finally considering a design effect of 1.5
(because similar previous studies used 1.5 design effect) the sample size was 1286.

The sample size adequacy for prevalence was also checked using single population

proportion formula

n= (Za/2)2><p (1-p)

4
With the assumptions of
e 7 70/2- 1.96 (standard score corresponding to 95 % confidence interval)

e d-4 % (margin of error)
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e P-12.7% (expected prevalence of overweight and obesity among private school
adolescents (36).
Then by adding 5% non-response rate the sample became 312 and using design effect of

1.5 the final sample size became 468.

For 2nd objective
The sample size was calculated using double population proportion formula for two
determinants of overweight/obesity
¢ For dietary habit; considering meat consumption > once in a day as an exposure,
with the following assumptions
e P1-7.4% (proportion of overweight & obese among adolescents who consumed
meat, egg and fish < once in a day) (36).
e P2- 21.8 % (proportion of overweight & obese among adolescents who

consumed meat, egg and fish = once in a day) (36).

e P-Pooled proportion (pl+rp2)/1+r = 0.146 (14.6%)
e o - 0.05 probability of committing type 1 error (1.96)
e [ -20% probability of rejecting a true difference
e r-the proportion of nl ton2is I to 1
The sample size for dietary habit was calculated to be 225 after adding 5% non-response
rate and the final sample size is 338 considering design effect of 1.5.
¢ For physical activity pattern; with the following assumptions
e PI- 5.7% (proportion of overweight & obese among adolescents who used
foot/bicycle for transportation)
e P2- 11.5% (proportion of overweight & obese among adolescents who used car
for transportation) (from a study conducted in Addis Ababa)
e P- Pooled proportion (pl+rp2)/1+r = 0.146 (14.6%)
e - 0.05 probability of committing type 1 error (1.96)
e [} -20% probability of rejecting a true difference
e - the proportion of nl ton2is 1 to 1
The sample size for physical activity pattern become 840 considering 5% non-response

rates and finally it became 1260 after considering design effect of 1.5.
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Accordingly, the sample size calculated for the first objective using double population
proportion formula yielded the largest sample size which was 1286 So that it was the

final sample size of this study.

4.6 Sampling procedure

A three stage random sampling technique was used to select the study participants. The
sample schools were all private schools having both primary and secondary education in
Addis Ababa (grade 5 — 12). A total of 20 schools, 10 from each category (with and
without adequate space for physical activity) have been selected randomly with sample
size of 643 for each. The sample size for each grade was allocated proportionally
considering the sum of the student size in each grade of all schools in each category.
Then the allocated sample size for each grade was divided for all the schools under each
category equally. 1 section was selected randomly from each grade by lottery method.
Finally study subjects were selected by simple random sampling, lottery method, from

the selected sections within each grade using students list.
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4.6.1 Schematic presentation of the sampling procedure
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4.7 Data collection procedures
A questionnaire that measures the socio-demographic characteristics was used.
Socioeconomic status was assessed using household fixed asset and housing condition

questions.

FAO Food frequency questionnaire to assess the nutritional determinants and WHO
Global Physical Activity Questionnaire (GPAQ) to assess physical activity and
sedentary behavior of adolescents were used. Both questionnaires are modified
according to the objective of the study. Environmental determinants were assessed

based on a questionnaire adopted from different literatures.

The measurements were done and questionnaires were filled by data collectors (10 high
school graduates) by interviewing the study participants except questions about School
environment which was filled by interviewing school administrator and observation by

the principal investigator.

Data quality assurance was done before, during and after data collection. Before data
collection, standardization of data collectors on measurement errors was done during
training. A two days practical training was given for the data collectors on weight and
height measurement and data collection techniques and procedures based on the
questionnaires and also about the purpose of the study. The training was given by the

principal investigator.

Weight and height measurements were done by the data collectors using calibrated
equipment and standardized techniques. Students were wearing light closes (school
uniform) during body weight measurements and height was measured with bare foot.
Weight was measured using standard digital balance with a precision of 0.1 kg and
height using a measuring board with a precision of 0.1 cm. Measurement scales were
being carefully handled and calibrated every morning by placing 2 kilogram iron bars
before data collection started and the data collectors check whether the scales are at 0.00

reading before each measurement.

The questionnaire was pretested on other than the sampled adolescents and few
modifications were done. Standardized measurement scales were used. During the data
collection, the procedure was observed closely by the supervisors and the principal
investigator. Data quality and completeness was assessed every day after data

collection.
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4.8 Data Analysis procedures

Data were coded, entered and cleaned using Epi data version 3. 1. All statistical tests
were performed using STATA version 12.1 data analysis software. The WHO 2007
growth reference was used as a standard reference for classifying adolescents based on
BMI for age using WHO Anthro plus software version 1.0.4. BMI for age Z-score
(BAZ) < -2 were classified as severely thin, > -2 and < -1 as thin, >-1 and < +1 as
normal weight, > +1 and < +2 as overweight and > + 2 as obese. Data were cleaned for
outliers and corrected by transforming in to categorical variable if they were numeric or

by omitting extreme values (highest and lowest value).

Descriptive statistical analysis was conducted using frequency, percentage, mean (SD),
median (IQR) and p-value to describe the study population by explanatory variables and
BMI for age (BAZ) status.

Principal component analysis (PCA) was conducted to transfer the asset information
into latent factors and the first PCA explaining most of the variation based on the
objective of the study was taken as a wealth score. The wealth score was divided into 5

wealth quintiles (Lowest, second, middle, fourth and highest).

The Global Physical Activity Questionnaire (GPAQ) Analysis Guide was used to assess
the physical activity level of study participants. Subjects were asked about days per
week and hours per day they spend on different activities that were grouped under
comprehensive domains of school, home or public physical activity facilities regular
activity, transport and leisure time (recreational) moderate and vigorous intensity
activities. Then minutes spend on each domain of physical activity were calculated and
multiplied by number days of physical activity to get a week’s physical activity in
minutes. Finally physical activity minutes in each domain were summed up together and
classified by 7 to get the total physical activity (TPA) level per day. The TPA was then
categorized into three as High (TPA > 60 minutes per day based on WHO
recommendation of physical activity for adolescents) Medium (30-59 minutes) and Low

(< 30 minutes per day).

Sedentary time spent per day was categorized as < 8 hours > 8 hours per day based on
the mean sedentary time. Means of transportation from home to school and school to

home was analyzed after recoding based on two way and one way transportation.
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Monthly based food frequency questionnaire was used and later recoded to a daily
frequency (< once a day and > once a day) except for oil and fat which was recoded as a
weekly frequency (< once a week and > once a week) based on previous literature.
Daily meal frequencies were also later recoded as daily and not daily frequency (36).

Bivariate analysis was carried out using crude odds ratio to assess the association
between dependent and independent variables. The significance of relationship between
dependent and independent variables was tested using p value < 0.05 as significance

relationship.

Partial correlation test was done to test the effect of adequacy of space on

overweight/obesity accounting for the effect of physical activity.

Multivariate analysis was finally conducted to identify the factors associated with
overweight/obesity after controlling for the possible confounding effect of other
predictor variables. Variables with p value <0.2 on the bivariate analysis were entered to

the multivariate model and then stepwise backward regression procedure was applied.

4.9 Study Variables

Dependent variables

e Overweight and obesity
Independent Variables

Age

Sex

Family socioeconomic status
Availability of adequate space in
schools

School clubs

Physical activity sessions per
week

School break

Proximity of fast food venders
to schools

Types of foods served in school

cafeterias

Proximity of Public physical
ativity facilities to home

Home to school distance

Having Television in bed room
Time spent on Tv

Frequency of watching fast food
and sugary diet advertisements
Skipping meal

Daily meal frequency

Different food items
consumption frequency

Physical activity level

Sedentary behaviour
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Sleeping hour

Transportation
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4.10 Operational Definitions
1. Schools with adequate space for physical activity: those schools that have playground of
basketball, volley ball and hand ball (three in one) (> 1592 square meters playground) (44).

2. Schools without adequate space for physical ativity: those schools that have either one
or two of the three playgrounds; basketball, volley ball and hand ball ground) or (< 1592
square meters playground) (44).

3. School performance:

e For those > grade 10 (based on EGSECE result)

poor =<2.00

satisfactory= 2.00-2.4

- Good=2.5-2.9

Very good= 3-3.4

Excellent=> 3.5

e For < grade 10 (based on Average result)

Poor =<50.00

satisfactory = 50-67

Good- 68-79

Very good = 80-89

Excellent = > 90

4. Total Physical activity (TPA) = total minutes spent on moderate to vigorous intensity
physical activites per day at school, home, public physical activity facilities as a regular

exercise, home works, recreation and/or transportation.
- Low TPA =< 30 minutes TPA per day
- Moderate TPA = 30— 59 minutes TPA per day

- High TPA = > 60 minutes TPA per day
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5. School environment: physical and social environment inside and around a school
compound such as width of space for physical activity in schools, proximity of fast food
vendors around schools, availability of school caféteria and types of foods served in school

cafeteria, physical activity sessions per week and school breaks.

4.11 Ethical consideration

Ethical clearance was obtained from Addis Ababa University School of Public Health ethical
clearance committee. The purpose of the study was explained to school officials and
permission was also found from the sample schools to conduct the study. Informed consent
was obtained from adolescents greater than 18 years old and from parents of under 18 years’

adolesents and ascent from the sample adolescents’ age less than 18 years.
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5. Results

5.1 Descriptive statistics

5.1.1. Sociodemographic characteristics

Out of the sampled 1286 adolescent students, a total of 1277 participated in this study with a
response rate of 99.3%. Analysis was done based on 1276 respondents after 1 observation
was excluded because of many missing data. 638 (50%) of the respondents were from
schools with adequate space for physical activity while the rest 50% from schools without
adequate space for physical activity. Mean (SD) of age of the respondents was 14.4 + 2.4 in
which 49.6% were beween the age of 10-14 and 50.4% of them from 15-19 years. There were
638 (50%) males and 638 (50%) female respondents and all are from grade 5-12.

77.5% of the respondents were Orthodox Christian followed by protestant (13.7%) and
Muslim (6.5%). 61.7% of the respondent’s fathers and 50.9% mothers attended more than

secondary school.

Table 1: Sociodemographic characteristics of adolescents in private schools with and without

adequate space for physical activity in Addis Ababa, 2016

Characteristics School has adequate space
Yes No Total P value
n % n % n %
Age in years
10-14 303 47.5 330 51.7 633 49.6
15-19 335 52.5 308 48.3 643 50.4 0.131
Male 293 45.9 345 54.1 638 50.0
Female 345 54.1 293 45.9 638 50.0 0.04
5-8 295 46.2 349 54.7 644 50.47
9-12 343 53.8 289 453 632 49.5 0.02
School performance (n=1262)
Excellent 235 37.1 188 29.9 423 335
Very Good 178 28.1 216 344 394 31.2
Good 175 27.6 197 314 372 29.5 0.02
Satisfactory & Poor 46 7.3 27 4.3 73 5.8
Orthodox 494 77.4 495 77.6 989 77.5
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Muslim 25 3.9 58 9.1 &3 6.5

Protestant 99 15.5 76 11.9 175 13.7 <0.01
Catholic 14 2.2 2 0.3 16 1.2
Other 6 0.9 7 1.1 13 1.0
Father’s Educational status (n=1034)
No formal education 21 3.9 40 8.1 61 59
Primary school (grade 5-8) 23 4.2 52 10.6 75 7.2
Secondary school (grade 9-12) 122 22.5 138 28.1 260 25.1 <0.01
Above secondary school 377 69.4 261 53.2 638 61.7
Mother’s Educational status (n=1054)
No formal education 33 6.0 38 7.5 71 6.74
Primary school 42 7.7 72 14.2 114 10.8
Secondary school 150 27.4 183 36.2 333 31.6 <0.01
Above secondary school 323 58.9 213 42.1 536 50.8
Living with
With both parents 499 78.5 490 77.2 989 77.8
With mother/ father only 90 14.1 83 13.1 173 13.6
With brothers/sisters 16 2.5 18 2.8 34 2.7 0.434
With relatives 31 4.9 44 6.9 75 59
Family size
<5 332 52.04 329 51.6 661 51.8
>5 306 48.0 309 48.4 615 48.2 0.867
5.1.2. School Environment
From all the 20 schools sampled, 69.3% of them had (46-90 minutes) outdoor physical
activity sessions and 90.8% had physical activity club. 75.7% of the schools had cafeteria &
all serve fast foods & sweet drinks and 48.6% serve sweet foods. Fast food vendors are
available within 10 minutes walking distance in 84.0% of the schools.
Table 2: School environment determinants of overweight/obesity among adolescents in
private schools with and without adequate space for physical activity in Addis Ababa, 2016
Variable School has adequate space category Total P Value
Yes No
n % n % n Y%
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School outdoor physical education session per week

< 45 minutes 130 20.4 196 30.7 326 25.6
46-90 minutes 442 69.3 442 69.3 884 69.3 <0.01
>90 minutes 66 10.3 0 0.0 66 52
School recess (break) time
15 minutes 0 0.0 179 28.1 179 14.0
20 minutes 128 20.1 277 43.4 405 31.7 <0.01
30 minutes 510 79.9 182 28.5 692 54.2
Physical activity club
No 66 10.3 51 8.0 117 9.2
Yes 572 89.7 587 92.0 1159 90.8 0.146
School cafeteria
No 124 19.4 186 29.2 310 243
yes 514 80.6 452 70.9 966 75.7 <0.01
Cafe serve sweet foods (n=966)
No 192 374 305 67.5 497 51.5
yes 322 62.7 147 325 469 48.6 <0.01
Proximity of fast food vendors
>10 minutes 130 20.4 74 11.6 204 16.0
5-10 minutes 254 39.8 244 38.2 498 39.0 <0.01
< 5 minutes 254 39.8 320 50.2 574 45.0

5.1.3. Physical activity and sedentary behavior

Median (Inter quintile range (IQR)) of total physical activity (TPA) per day among the total
respondents was 66.1 (68.6) minutes. Among participants in schools without adequate space
for physical activity, the median (IQR) TPA was 57.9 (60.00) minutes which was lower than
students in schools with adequate space for physical activity (73.4 (73.6)) minutes per day.
Adolescents were classified by their TPA level based on WHO recommendation of at least 60
minutes physical activity per day for adolescents. 54.1% of the study participants met the
WHO recommendation and classified as having high level TPA while the rest were
insufficiently active and classified as moderate (30-59 minutes) and low (<30 minutes) TPA
per day which accounts for 26.4% and 19.5% respectively. Considering sedentary time per

day 47.1% of adolescents spent at least 8 hours (above the mean sedentary time) per day.
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Table 3: Physical activity level and sedentary behavior of adolescents in private schools with

and without adequate space for physical activity in Addis Ababa, 2016

Total Physical Activity (TPA) per day in minutes

School has High Moderate Low Total P-Value
adequate space n % n % n % n %
Yes 386 55.9 151 44.8 101 40.6 638 50.0
No 304 44.1 186 55.2 148 59.4 638 50.0  <0.01
Total 690 100.0 337 100.0 249 100.0 1276 100.0

Sedentary behavior - Time spent sitting or reclining per day

School has <8 hours >8 hours Total P-Value

adequate space

Yes 358 53.0 280 46.6 638 50.0
No 317 47.0 321 534 638 50.0 0.021
Total 675 100.0 601 100.0 1276 100.0

Table 4: Median (IQR) of total physical activity (TPA) level per day based on age and sex
among private school adolescents in Addis Ababa, 2016

Total physical activity (TPA) in Median Inter Quantile Range

minutes (IQR)
Age in 10-14 68.57 71
years 15-19 61.71 65
Total 68.57 71

Sex Male 77.93 67.86

Female 52.14 59.86

Total 66.07 68.57
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Table 5: Mean (SD) or median (IQR) of age, BMI for age z-score (BAZ) & Total physical
activity (TPA) per day among private schools with and without adequate space for physical
activity in Addis Ababa, 2016

Mean Standard Median Inter

Deviation Quantile
Range

Age in School has adequate space 14.53 2.40 - -
years School has not adequate space 14.35 2.33 - -

Total 14.44 2.37 - -
BMI for School has adequate space -0.19 1.23 - -
age Z score School has not adequate space -0.22 1.31 - -
(BAZ) Total -0.21 1.27 - -
Total School has adequate space - - 73.43 73.57
Physical School has not adequate space - - 57.86 60.00
Activity Total - - 66.07 68.57
(TPA) in
minutes

5.1.4. Nutritional status of adolescents in private schools with and without adequate space for
Based on the WHO 2007 reference chart, the BAZ of the study population was slightly
deviated to the left (thinness/severe thinness) (fig. 1). Females were more overweight / obese

and males were more thin/severely thin than females (fig. 2).
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Figure 1 Comparison of BMI for age Z-score (BAZ) of the study population with the 2007
WHO growth reference population (n=1276)
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Figure 2 Comparison of BMI for age Z-score (BAZ) of the study population classified by sex
with the 2007 WHO growth reference population (n=1276)
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The overall magnitude of overweight and obesity was 17.0% and it was significantly higher
in schools without adequate space for physical activity than in schools with adequate space
for physical activity (19.4% versus 14.6%) with p-value of 0.01 (fig. 3). Similarly thinness
and severe thinness were also more prevalent in schools without adequate space for physical

activity (29.6% versus 23.8%) with p-value 0.019 (fig. 4)

Figure 3 Percentage of overweight and obesity among adolescents in private schools with and

without adequate physical activity in Addis Ababa, 2016
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Figure 4 Percentage of severely thin, thin, normal weight, overweight and obese adolescents

in schools with & without adequate space for physical activity

As the width of space for physical activity in schools increases, the magnitude of overweight

and obesity was found to decrease (fig. 5).
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Width of space in square meter

Figure 5 Percentage of overweight and obesity compared to width of school’s space for

physical activity in private schools Addis Ababa, 2016

Table 6: Comparison of overweight/obesity by age sex and physical activity level, among

private school adolescents in Addis Ababa, Ethiopia, 2016

Characteristics Thin/severely thin
Yes No P value
n % n %
Age 10-14 176 27.8 457 72.2
15-19 165 25.7 478 74.3 0.387
Sex Male 203 31.8 435 68.2
Female 138 21.6 500 78.4 <0.001
Total physical activity High 186 27.0 504 73.0
Moderate 89 26.4 248 73.6 0.979
Low 66 26.5 183 73.5
School has adequate Yes 152 23.8 486 76.2
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space

No

189

29.6

449

70.4 0.019

Table 7: Comparison of overweight/obesity by age sex and physical activity level, among

private school adolescents, Addis Ababa, Ethiopia 2016

Characteristics Overweight/Obesity P value
Yes No
n % n %
Age 10-14 106 16.8 527 83.25
15-19 111 17.3 532 82.74 0.806
Sex Male 89 14.0 549 86.05
Female 128 20.1 510 79.94 0.004
Total Physical Activity High 98 14.2 592 85.80
(TPA) Moderate 56 16.6 281 83.4 <0.001
Low 63 25.3 186 74.7
School has adequate Yes 93 14.6 545 85.4
space No 124 19.4 514 80.6 0.021

5.1.5 Food consumption frequency

As described in table 2 below, based on food frequency questionnaire, 90.0% consumed

cereal products and 10.4% consumed meat at least once per day. 15.8% of respondents also

consumed oil and fat at least once a week.

Table 8: Different food item consumption frequency of adolescents in private schools with

and without adequate space for physical activity in Addis Ababa, 2016

Variable School have adequate space Total P value
Yes No
n % n % n %

Bread or other cereal products

> Once a day 575 90.1 573 89.8 1148 90.0

< Once a day 63 9.9 65 10.2 128 10.0 0.852
Vegetables

> Once a day 239 37.5 219 343 458 35.9

< Once a day 399 62.5 419 65.7 818 64.1 0.243

Fruits
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> Once a day 241 37.8 192 30.1 433 33.9

< Once a day 397 62.2 446 69.9 843 66.1 0.004
Milk, cheese or yoghurt

< Once a day 570 89.3 591 92.6 1161 91.0

> Once a day 68 10.7 47 7.4 115 9.01 0.04
Meat

< Once a day 567 88.9 576 90.3 1143 89.6

> Once a day 71 11.1 62 9.7 133 10.4 0.410
Egg

< Once a day 617 96.7 622 97.5 1239 97.1

> Once a day 21 33 16 2.5 37 2.9 0.404
Legumes, nuts or seeds

> Once a day 321 50.3 296 46.4 617 48.3

< Once a day 317 49.7 342 53.6 659 51.7 0.161
Sugary or sweet foods

< Once a day 545 85.4 573 89.8 1118 87.6

> Once a day 93 14.6 65 10.2 158 12.4 0.017
Sugar drinks like sweetened juice or soft drinks

< Once a day 579 90.8 604 94.7 1183 92.7

> Once a day 59 9.2 34 53 93 7.3 <0.01
Oil and fat

< Once a week 514 80.6 560 87.8 1074 84.2

> Once a week 124 19.4 78 12.2 202 15.8 <0.01
Fast foods

< Once a day 592 92.8 620 97.2 1212 95.0

> Once a day 46 7.2 18 2.8 64 5.0 <0.01

5.1.6 Meal pattern, sleeping time & means of transportation

Concerning daily meal pattern 27.8% of the study participants did not consume breakfast and
33.3% dinner daily. Also 10.8% consumed snack at least twice a day. Majority of the
participants (36.6%) walked from home to school & from school back to home followed by
23.0% who used public transport, 18.3% contract taxi (school bus) and 9.7% private car as a

means of transportation.
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Table 9: Meal pattern, sleeping time & means of transportation of adolescents in private

schools with and without adequate space for physical activity in Addis Ababa, 2016

Variable School has adequate space Total P-Value
Yes No
n % n % n %
Meal frequency per day
>3 meals 251 393 302 473 553 433
< 3 meals 387 60.7 336 52.7 723 56.7 <0.01
Breakfast consumption pattern
Daily 430 67.4 491 77.0 921 72.2
Not daily 208 32.6 147 23.0 355 27.8 <0.01
Lunch consumption pattern
Daily 548 85.9 574 90.0 1122 87.9
Not daily 90 14.1 64 10.0 154 12.1 0.025
Snack consumption pattern
Daily 308 48.3 407 63.8 715 56.0
Usually 330 51.7 231 36.2 561 44.0 <0.01
Snack frequency per day (n=1211)
Less than once a day 99 16.5 120 19.6 219 18.1
Once a day 417 69.6 444 72.6 861 71.1 <0.01
> Twice a day 83 13.9 48 7.8 131 10.8
Dinner consumption pattern
Daily 407 63.8 444 69.6 851 66.7
Not daily 231 36.2 194 304 425 333 0.028
Sleeping Time
< 8 Hours 179 28.1 136 21.3 315 24.7
8-10 Hours 426 66.8 467 73.2 893 70.0 0.020
> 10 Hours 33 5.2 35 5.5 68 53
Means of transportation
Two way (from home to school & from school back to home) (n=1117)
Walking 173 31.2 294 52.2 467 41.8
Public transportation 152 27.4 141 25.0 293 26.2
Contract taxi/school bus 144 26.0 89 15.8 233 20.9 <0.01
Private car 85 15.3 39 6.9 124 11.1
One way (from home to school or from school back to home) (n=159)
Walking/ Cycling 18 214 14 18.7 32 20.1
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Public transportation 22 26.2 23 30.7 45 28.3 0.850
Contract taxi/school bus 5 5.9 6 8.0 11 6.9
Private car 39 46.4 32 42.7 71 44.6
5.1.7 Home environment
Table 10: Home environment profile of adolescents in private schools with and without
adequate space for physical activity in Addis Ababa, 2016.
Variable School has adequate space for physical activity Total P Value
n % n % n %
Walking distance from home to school (n=1265)
<I5minutes 144 22.8 236 37.2 380 30.0
16-30 minutes 199 31.5 241 38.0 440 34.8
31-45 minutes 70 1.1 48 7.6 118 9.3 <0.01
46-60 minutes 117 18.5 65 10.3 182 14.4
>60 minutes 101 16.0 44 6.9 145 11.5
Walking distance from home to public physical activity facilities (n=1182)
<I5minutes 293 47.4 323 57.3 616 52.1
16-30 minutes 160 25.9 131 232 291 24.6
31-45 minutes 28 45 25 44 53 45 <0.01
46-60 minutes 89 14.4 54 9.6 143 12.1
>60 minutes 48 7.8 31 5.5 79 6.7
Having television in bed room
No 458 71.8 466 73.0 924 72.4
Yes 180 28.2 172 27.0 352 27.6 0.616
Time spent on Television
<2.00 hours per day 391 61.3 433 67.9 824 64.6
> 2.00 hours per day 247 38.7 205 32.1 452 35.4 0.014
Frequency of watching fast food and sugary diet advertisements
Never 24 3.8 40 6.3 64 5.0
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Sometimes 279 43.7 334 52.4 613 48.0 <0.01
Usually 164 25.7 138 21.6 302 23.7
Daily 171 26.8 126 19.8 297 233
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5.2 Bivariate logistic regression analysis

5.2.1 Sociodemographic characteristics

During the bivariate logistic regression analysis statistically significant association was found
for sex and socioeconomic status in which females were found to have 1.55 times higher
odds of being overweight/obese than males, COR(95%CI) = 1.55 (1.01-2.36) and P-
value=0.044. Those at the middle wealth quintile have 2.30 times higher odds of being
overweight/obese than those in the lowest wealth quintiles (COR (95%CI) = 2.30 (1.25-4.26)
and P-value = 0.011.

Table 11: Sociodemographic characteristics & overweight/obesity among adolescents in

private schools with & without adequate space for physical activity in Addis Ababa, 2016

Variable Overweight/Obesity COR (95% CD)
Yes No

n % n %

Age in years

10-14 106 16.8 527 83.3 1.00
15-19 111 17.3 532 82.7 1.04 (0.66-1.63)
Sex
Male 89 14.0 549 86.1 1.00
Female 128 20.1 510 79.9 1.55(1.01-2.36) *
Grade
5-8 112 17.4 532 82.6 1.00
9-12 105 16.6 527 83.4 0.95 (0.64-1.39)
School performance (n=1262)
Excellent 71 16.8 352 83.2 1.00
Very Good 55 14.0 339 86.0 0.80 (0.57-1.14)
Good 73 19.6 299 80.4 1.21 (0.82-1.79)
Satisfactory & Poor 16 21.9 57 78.1 1.39 (0.80-2.42)
Religion
Orthodox 163 16.5 826 83.5 1.00
Muslim 14 16.9 69 83.1 1.03 (0.57-1.86)
Protestant 37 21.1 138 78.9 1.36 (0.93-1.99)
Catholic 1 6.3 15 93.8 0.34 (0.03-3.23)
Other 2 15.4 11 84.6 0.92 (0.14-5.60)

Father’s educational status
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No formal education 8 13.1 53 86.9 1.00

Primary school 11 14.7 64 85.3 1.14 (0.38-3.4)
(gradel-8)
Secondary school 51 19.6 209 80.4 1.62 (0.69-3.76)
(grade 9-12)
Above secondary 105 16.5 533 83.5 1.30 (0.67-2.53)
school

Mother’s educational status

No formal education 11 15.5 60 84.5 1.00
Primary school 14 12.3 100 87.7 0.76 (0.25-2.36)
(gradel-8)
Secondary school 59 17.7 274 82.3 1.17 (0.47-2.95)
(grade 9-12)
Above secondary 87 16.2 449 83.8 1.06 (0.50-2.24)
school
Living with
With both parents 169 17.1 820 82.9 1.00
With father/mother 32 18.5 141 81.5 1.10 (0.62-1.96)
only
With siblings 4 11.8 30 88.2 0.65 (0.16-2.57)
With relatives 12 16.0 63 84.0 0.920.42-2.02)
Family size
<5 112 16.9 549 83.1 1.00
>5 105 17.1 510 82.9 1.01 (0.74-1.37)
Socioeconomic status (Wealth index)
Lowest 32 12.5 225 87.6 1.00
Second 38 14.5 224 85.5 1.19 (0.70-2.03)
Middle 61 24.7 186 75.3 2.30 (1.25-4.26) *
Fourth 43 16.9 212 83.1 1.43 (0.94-2.17)
Highest 43 16.9 212 83.1 1.43 (0.87-2.33)

* = statistically significant

5.2.2 School environment
Students in schools without adequate space for physical activity had 1.41 times higher odds
of being overweight/obese than those students in schools with adequate space for physical

activity, COR (95% CI) = 1.41 (1.02-1.96) and P-value = 0.041.
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Table 12: School environment & overweight/obesity among adolescents in private schools

with and without adequate space for physical activity in Addis Ababa, 2016

Variable Overweight/Obesity COR (95% CI)
Yes No

n % n %

School has adequate space for physical activity

Yes 93 14.6 545 85.4 1.00
No 124 19.4 514 80.6 1.41 (1.02-1.96) *
School outdoor physical education classes per week
<45 minutes 61 18.7 265 81.3 1.00
46-90 minutes 148 16.7 736 83.3 0.87 (0.55-1.38)
>90 minutes 8 12.1 58 87.9 0.60 (0.19-1.88)
School recess (break) time
15 minutes 38 21.2 141 78.8 1.00
20 minutes 66 16.3 339 83.7 0.72 (0.45-1.16)
30 minutes 113 16.3 579 83.7 0.72 (0.41-1.29)
Physical activity club
No 14 12.0 103 88.0 1.00
Yes 203 17.5 956 82.5 1.56 (0.76-3.22)
School cafeteria
No 55 17.7 255 82.3 1.00
yes 162 16.8 804 83.2 0.93 (0.67-1.29)
Cafe serve sweet foods (n=966)
No 86 17.3 411 82.7 1.00
yes 76 16.2 393 83.8 0.92 (0.60-1.42)
Proximity of fast food vendors
> 10 minutes 35 17.2 169 82.8 1.00
5-9 minutes 80 16.1 418 83.9 0.92 (0.57-1.51)
< 5 minutes 102 17.8 472 82.2 1.04 (0.75-1.46)

* = statistically significant

5.2.3 Physical activity and sedentary behavior

Adolescents with low physical activity level (TPA < 30 minutes per day) were found to have
an increased odds of being overweight/obese than adolescents who had high level of TPA,
COR (95%CI) = 2.05 (1.42-2.96) and P-value = 0.001. Sedentary behavior was also

significantly associated of which > 8 hours sedentary time had increased odds of
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overweight/obesity than < 8 hours sedentary time, COR (95% CI) = 1.66 (1.07-2.59) and P-

value = 0.027.

Table 13: Physical activity, sedentary behavior & overweight/obesity among adolescents in

private schools with and without adequate space for physical activity in Addis Ababa 2016

Variable Overweight/Obesity COR (95% CI)
Yes No
n % n %
Total Physical Activity Level
High 98 14.2 592 85.8 1.00
Moderate 56 16.6 281 83.4 1.20 (0.84-1.73)
Low 63 25.3 186 74.7 2.05 (1.42-2.96) *
Time spent sitting or reclining per day
<8 hours 92 13.6 583 86.4 1.00
>8 hours 125 20.8 476 79.2 1.66 (1.07-2.59) *

* = statistically significant

The odds of being in schools without adequate space for physical activity among those who
had low level of TPA is 1.86 times higher than those who had high level of TPA, COR (95%
CI) = 1.86 (1.37-2.53) at significant level of p value 0.001. Similarly adolescents with

moderate TPA level also had 1.56 times higher odds of being overweight or obese than those
with high level TPA, COR (95% CI) = 1.56 (1.15-2.15) at p-value of 0.008.

Table 14: Physical activity and adequacy of space for physical activity in private schools in

Addis Ababa, 2016

Variable School has adequate space COR (95% CI)
Yes No
n (%) n (%)
Total Physical Activity Level
High 304 44.1 386 55.9 1.00
Moderate 186 55.2 151 44.8 1.56 (1.15-2.15) *
Low 101 59.4 101 40.6 1.86 (1.37-2.53)
Time spent sitting or reclining per day
<8 hours 317 47.0 358 534 1.00
>8 hours 321 53.4 280 46.6 1.29 (0.97-1.73)
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5.2.4 Food consumption frequency

From the list of different food item consumption frequencies, Milk, cheese or yoghurt
consumption > once per day was found to have 0.51 times decreased odds of being
overweight/obese than those who consumed < once per day. COR (95% CI) = 0.49 (0.26-
0.91) which was statistically significant, P-value = 0.027. Consuming meat > once a day was
also significantly associated with 1.35 times higher odds of being overweight/obese than
consuming meat < once a day. COR (95%CI) = 1.35 (1.02-1.78) and P-value = 0.038. The
remaining food item consumption frequencies were not significantly associated with

overweight/obesity.

Table 15: Different food item consumption frequency of adolescents & overweight/obesity in

private schools with and without adequate space for physical activity in Addis Ababa, 2016

Variable Overweight/Obese COR (95% CI)
Yes No

n % n %

Bread or other cereal products

> Once a day 196 17.1 952 82.9 1.00

< Once a day 21 16.4 107 83.6 0.95 (0.55-1.66)
Vegetables

> Once a day 76 16.6 382 83.4 1.00

< Once a day 141 17.2 677 82.8 1.05 (0.70-1.57)
Fruits

> Once a day 73 16.9 360 83.1 1.00

< Once a day 144 17.1 699 82.9 1.01 (0.70-1.50)
Milk, cheese or yoghurt

< Once a day 206 17.7 955 82.3 1.00

> once a day 11 9.6 104 90.4 0.49 (0.26-0.91) *
Meat

< Once a day 189 16.5 954 83.5 1.00

> Once a day 28 21.1 105 78.9 1.35(1.02-1.78) *
Egg

< Once a day 213 17.2 1026 82.8 1.00

> Once a day 4 10.81 33 89.2 0.58 (0.21-1.65)

Legumes, nuts or seeds

> Once a day 91 14.8 526 85.3 1.00
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< Once a day 126 19.1 533 80.9 1.37 (0.89-2.09)

Sugary or sweet foods

< Once a day 188 16.8 930 83.2 1.00
> Once a day 29 18.4 129 81.7 1.11 (0.70-1.76)
Sweet or sugar drinks
< Once a day 203 17.2 980 82.8 1.00
> Once a day 14 15.1 79 85.0 0.85 (0.40-1.84)
Oil and fat
< Once a week 189 17.6 885 82.4 1.00
> Once a week 28 13.9 174 86.1 0.75 (0.48-1.18)
Fast foods
< Once a day 202 16.7 1010 83.3 1.00
> Once a day 15 23.4 49 76.6 1.53 (0.79-2.96) *

* = statistically significant
5.2.5 Meal pattern, sleeping time and means of transportation

Consumption of < 3 meals per day had 2.05 times higher odds of being overweight/obese
than consuming > 3 meals per day, COR (95% CI) = 2.05 (1.42-2.96), P-value=0.001.
Skipping meal or irregular breakfast and dinner consumption had 2.07 and 1.72 times higher
odds of being overweight/obese than those who consume daily with COR (95% CI) = 2.07
(1.35-3.18), 1.72(1.38-2.15) and P-value = 0.003 & < 0.001 respectively. Those who used
private car as means of transportation from home to school and from school back to home
had significantly higher odds of being overweight/obese, COR (95% CI) = 1.99 (1.23-3.22)
and P-value = 0.008.

Table 16: Meal pattern, sleeping time, means of transportation & overweight/obesity among
adolescents in private schools with and without adequate space for physical activity in Addis

Ababa, 2016

Variable Overweight/Obesity COR (95% CI)
Yes No
n % n %
Meals per day
> 3 meals 64 11.6 489 88.4 1.00
< 3 meals 153 21.2 570 78.8 2.05(1.42-2.96) *

Breakfast consumption pattern
Daily 128 13.9 793 86.1 1.00
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Not daily 89 25.1 266 74.9 2.07 (1.35-3.18) *
Lunch consumption pattern
Daily 193 17.2 929 82.8 1.00
Not daily 24 15.6 130 84.4 0.89 (0.49-1.61)
Snack consumption pattern
Daily 111 15.5 604 84.5 1.00
Not daily 106 18.9 455 81.1 1.27 (0.90-1.78)
Snack frequency per day (n=1211)
Less than once a day 39 17.8 180 82.2 1.00
Once a day 146 17.0 715 83.0 0.94 (0.61-1.45)
> Twice a day 16 12.2 115 87.8 0.64 (0.36-1.13)
Dinner consumption pattern
Daily 122 14.3 729 85.7 1.00
Not daily 95 22.4 330 77.7 1.72 (1.38-2.15) *
Sleeping Time
< 8 Hours 58 18.4 257 81.6 1.00
8-10 Hours 149 16.7 744 83.3 0.89 (0.59-1.33)
> 10 Hours 10 14.7 58 85.3 0.76 (0.34-1.73)

Means of transportation

Two way (from home to school & from school back to home) (n=1117)

Walking 67
Public transportation 52
Contract taxi/school bus 36

Private car 31

14.4
17.8
15.5
25.0

400

241
197
93

85.7
82.3
84.5
75.0

1.00
1.29 (0.73-2.29)
1.09 (0.72-1.64)

1.99 (1.23-3.22) *

One way (from home to school or from school back to home) (n=159)

Walking/cycling 7
Public transportation 9
Contract taxi/school bus 3
Private car 12

219
20.0
27.3
16.9

25
36
8
59

78.1
80.0
72.7
83.7

1.00
0.89 (0.19-4.21)
1.34 (0.27-6.55)
0.73 (0.24-2.22)

* = statistically significant

5.2.6 Home environment

No significant association was found for home environmental determinants.

Table 17: Home environment & overweight/obesity among adolescents in private schools

with and without adequate space for physical activity in Addis Ababa, 2016

Variable

Overweight/Obesity

COR (95% CI)
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Yes No

n % n %

Walking distance from home to school (n=1265)

<I5minutes 71 18.7 309 81.3 1.00
16-30 minutes 75 17.1 365 83.0 0.89 (0.60-1.34)
31-45 minutes 18 15.3 100 84.8 0.78 (0.47-1.30)
46-60 minutes 31 17.0 151 83.0 0.89 (0.51-1.55)
>60 minutes 20 13.8 125 86.2 0.70 (0.40-1.22)
Walking distance from home to public physical activity facilities (n=1182)
< 15minutes 99 16.1 517 83.9 1.00
16-30 minutes 50 17.2 241 82.8 1.08 (0.67-1.75)
31-45 minutes 13 24.5 40 75.5 1.70 (0.88-3.26)
46-60 minutes 23 16.1 120 83.9 1.00 (0.50-2.00)
> 60 minutes 14 17.7 65 82.3 1.12 (0.56-2.26)
Having television in bed room
No 151 16.3 773 83.7 1.00
Yes 66 18.8 286 81.3 1.18 (0.76-1.82)
Time spent on Television
<2.00 hours per day 138 16.8 686 83.3 1.00
> 2.00 hours per day 79 17.5 373 82.5 1.05 (0.73-1.52)
Frequency of watching fast food and sugary diet advertisements
Never 11 17.2 53 82.8 1.00
Sometimes 111 18.1 502 81.9 1.06 (0.52-2.16)
Usually 54 17.9 248 82.1 1.05 (0.54-2.02)
Daily 41 13.8 256 86.2 0.77 (0.38-1.54)
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5.3 Multivariate logistic regression analysis

Collinearity was checked for the independent variables that could possibly be collinear and
the largest variance inflation factor was for the adequacy of space for physical activity and
based on previous studies also availability of open space was found to have a casual effect on
physical activity and in turn affected overweight/obesity but not direct relationship between

open space and overweight/obesity.

So that, adequacy of space was not taken into the multivariate model rather tested for effect
modification using causal way. Based on the causal way, adequacy of space in schools and
total physical activity both independently had statistically significant association with
overweight/obesity. Adequacy of space and physical activity were also significantly
associated with each other. Finally when the association of the two independent variables and
the outcome variable (overweight/obesity) was checked, the effect of open space disappeared

which confirmed its role as an effect modifier.

Partial correlation test was conducted to see the indirect effect of adequacy of space on
overweight/obesity holding the effect of physical activity. The partial correlation between
overweight/obesity and adequacy of space while accounting for the effect (explanatory
power) of physical activity was found to be statistically significant with partial correlation

coefficient (r) = 0.06 and p value of 0.0341.

In the multivariate model, variables with P-value < 0.2 on the bivariate regression analysis
and important variables for the objective of the study based on literature review were entered

to the multivariate model and stepwise backward regression procedure was applied.

Female sex, sitting > 8 hours per day, eating dinner irregularly, meat consumption > once a
day were significantly associated with overweight/obesity in the bivariate analysis but their
association disappeared in the multivariate model after being adjusted for other predictor

variables.

In the final model of the multivariate regression, those in the middle wealth quintile, low total
physical activity, using private cars as a means of transportation from home to school and
school back to home than walking, consumption of milk, cheese or yoghurt > once a day, <3
meals per day and irregular breakfast consumption pattern were the variables that were

significantly associated with overweight/obesity (table 16).
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Concerning socioeconomic status those within the middle wealth quintile had 2.05 times
higher odds of being overweight/obese than those within the lower wealth index, AOR (95%
CI)=2.05(1.12-3.74).

While the effect of other predictor variables was controlled adolescents with low total
physical activity level per day had 1.81 times higher odds of being overweight / obese than
those with higher total physical activity, AOR (95% CI) = 1.81 (1.26-2.62). The odds of
being overweight/obese in those who used private car as a means of transportation from home
to school and from school back to home was significantly higher than those who walked

through home to school and school to home. AOR (95% CI) = 1.95 (1.17-3.24).

Milk, cheese or yoghurt consumption > once a day was associated with lower odds of
overweight/obesity than consumption < once a day after adjusting for other predictors also.
AOR (95% CI) = 0.50 (0.27-0.91). Consumption of < 3 meals per day had 1.89 times higher
odds of being overweight/obese than consuming > 3 meals per day, AOR (95% CI) = 1.89
(1.14-3.13). The odds of overweight/obesity among those eating breakfast irregularly was
1.97 higher than those who consume daily with AOR (95% CI) =1.91 (1.14-3.19).

Table 18: Environmental and Individual level determinants of overweight/obesity among
adolescents in private schools with & without adequate space for physical activity in Addis

Ababa, 2016

Variable Overweight/Obesity COR (95% CI) AOR (95% CI)
Yes No
n % n %
Socioeconomic status (Wealth index)
Lowest 32 12.5 225 87.6 1.00 1.00
Second 38 14.5 224 85.5 1.19 (0.70-2.03) 1.13 (0.64-1.99)
Middle 61 24.7 186 75.3 2.30 (1.25-4.26) 2.35(1.25-4.43)*
Fourth 43 16.9 212 83.1 1.43 (0.94-2.17) 1.29 (0.83-2.00)
Highest 43 16.9 212 83.1 1.43 (0.87-2.33) 1.44 (0.87-2.39)
Total Physical Activity per day
High 98 14.2 592 85.8 1.00 1.00
Moderate 56 16.6 281 83.4 1.20 (0.84-1.73) 1.22 (0.80-1.86)
Low 63 253 186 74.7 2.05 (1.42-2.96) 1.81 (1.26-2.62)*
Milk, cheese or yoghurt
< Once a day 206 17.7 955 82.3 1.00 1.00
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> Once a day 11 9.6 104 90.4 0.49 (0.26-0.91) 0.46 (0.23-0.96)*
Meals per day
> 3 meals 64 11.6 489 88.4 1.00 1.00
<3 meals 153 21.2 570 78.8 2.03 (1.36-3.02) 1.72 (1.25-2.37)*
Breakfast consumption pattern
Daily 128 13.9 793 86.1 1.00 1.00
Not daily 89 25.1 266 74.9 2.07 (1.35-3.18) 1.91 (1.26-2.88)*
Means of transportation - Both ways (from home to school & from school back to home) (n=1117)
Walking 67 14.4 400 85.7 1.00 1.00
Public transportation 52 17.8 241 82.3 1.29 (0.73-2.29) 1.08 (0.62-1.89)
Contract taxi/school 36 15.5 197 84.6 1.09 (0.72-1.64) 1.12 (0.76-1.64)
bus
Private car 31 25.0 93 75.0 1.99 (1.23-3.22) 1.91 (1.21-3.04)*

Adjusted for sex, sedentary time per day, school breaks, home to public physical activity facility

distance, home to school distance, meat, oil and fat, fast food, legume and nut consumption, snack and

dinner consumption pattern and snack frequency

* = statistically significant
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6. Discussion

This study was aimed at comparing the magnitude of overweight/obesity among adolescents
in private schools with and without adequate space for physical activity and exploring other
environmental and individual level determinants. It was a comparative cross-sectional study.
Inadequate space in schools, physical inactivity, traveling with private cars, middle
socioeconomic status, skipping breakfast and < 3 meals per day were factors significantly

associated with overweight/obesity.

6.1 Sociodemographic factors

It was found that adolescents in the middle wealth quintile had higher odds of
overweight/obesity than those in the lowest wealth quintiles. This was contradicting with the
findings of other two studies in the same study area (36, 45). But this could be due to the fact
that the current study was only in private schools unlike the previous two studies that were
conducted in both private and governmental schools. There was also a study in Addis Ababa
supporting the current result and found that being in the middle income family than those of

lower income family were also positively associated with overweight/obesity (34).

6.2 Nutritional status and School environmental factors

The combined magnitude of overweight and obesity among schools without adequate space
for physical activity was significantly higher than the magnitude among schools with
adequate space for physical activity. This could be explained by the difference in the total
physical activity level in both categories of schools. The median (inter quantile range) of
TPA was 73.4 (73.6) versus 57.9 (60.0) minutes per day in schools with and without adequate

space for physical activity respectively.

In the other way the combined magnitude of thinness and severe thinness was also higher in
schools without adequate space for physical activity. The possible reason could be majority
(54.1%) of adolescents in schools without physical activity were males (p-value = 0.04) in
which thinness/severe thinness was also higher in magnitude.

The effect of adequacy of space on overweight/obesity was also statistically significant in the
bivariate logistic regression analysis. Partial correlation test also yielded statistically
significant correlation between overweight/obesity and adequacy of space accounting for the

explanatory power of physical activity.
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Similar results were found in a study conducted in 2 low income Africa American
neighborhoods in New Orleans among inner city school children. The study evaluated the
effect of providing a safe play space (school yards) on the physical activity level of inner-city
schoolchildren. After 2 years the number of children who were physically active was 84%
higher in the intervention neighborhood than the comparison neighborhood. The study also
showed that children in the intervention school reported declines in watching television,
watching movies and DVDs, and playing video games on weekdays relative to the children in

the comparison school (46).

A playground redesign intervention study in England among 26 schools also revealed
playground intervention was effective in increasing children's recess physical activity over

time (47).

In a study conducted among 20 schools in Minnesota based on neighborhood environmental
variables measured using Geographic Information Systems data, lower proportion of

neighborhood park/recreation land was also associated with higher BMI z-score (40).

Though most studies reviewed show significant association between space and physical
activity and space and BMI, there are still contradicting fndings. A study conducted in
Massachusetts among urban students from KG up to 12th grade that open space was not
found to be associated with BMI. It was shown that the open-space variable used in the study
included a combination of greenspace land characteristics such as forest and parks plus an

additional lower population density category that could be the possible explanation (39).

Concerning other school environmental determinants, availability of physical activity clubs in
schools was not associated with overweight/obesity and it contradicts studies conducted in
USA and South Africa which showed lower odds of overweight/obesity and an increased
level of physical activity respectively among those who used sport clubs. This could possibly
be because the actual usage of clubs was not assessed other than the availability which was
the case in both studies. The other possible explanation could be the lesser variability of the
data in which majority (89.7%) of the adolescents were in schools who had physical activity
club (24, 48). This possible explanation could also apply to the rest of school environmental

factors not to be associated with overweight/obesity.
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6.3 Physical Activity and sedentary behavior

This study found that physical activity was significantly associated with overweight/obesity
in the multivariate model and this finding was consistent in different studies. A 5 year cohort
of students in Vietnam found that the prevalence of overweight significantly increased while
time spent in moderate to vigorous physical activity decreased significantly (23). Other
studies conducted in Saudi Arabia and Sri Lanka also showed that lower physical activity was

associated with overweight/obesity (33, 35).

In the other way global school based data analysis study conducted in Ghana and Uganda
showed no association between physical activity and overweight/obesity. It was reported that
most of the study population were physically inactive and lesser variability in physical

activity level could be the reason for the absence of association (19).

One study conducted in Addis Ababa also showed no association between physical activity
and overweight/obesity. The possible explanation for the contradicting result with the current
study could be the difference in their study population which was high school adolescents
unlike the current study which included schools having both primary and secondary
education and age 10-19 years. In the current study it was also showen that there is variability
in physical activity level of adolescents age 10-14 and 15-19 years which was 68.6 versus

61.7 minutes per day of median TPA (36).

Conversely another study in Addis Ababa showed high Total Physical Activity level to be
protective of overweight/obesity AOR (95%CI)=0.21(0.08,0.57) (45).

Sedentary behavior was associated with increased odds of overweight/obesity in the bivariate
analysis till the association disappeared in the multivariate model while it was adjusted for
other predictors. It could possibly be that the information was contained in low physical
activity and partly by means of transportation from home to school. Other studies in Addis
Ababa showed positive association between sedentary behavior and overweight/obesity (36,

45).
Traveling with private car from home to school and school back to home was found to have

an increased odds being overweight/obese than walking and the finding was consistent with

other studies. A community based study in Brazil on school children showed that those who
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traveled by car to school had an increased odds of overweight than those who walked to

school OR = 1.50, 95% CI=1.14-1.91 (49).

A study conducted in Addis Ababa also showed similar findings. Using car as a means of
transportation from home to school and from school to home showed increased odds of being

overweight/obese by two fold COR=2.2; 95% CI=1.4, 3.4 (36).

6.4 Dietary habit

Irregular breakfast consumption and having less than three meals per day was found to have
increased odds of overweight/obesity. The finding was consistent with another study in the
same study area in which the odds of being overweight/obese among those who consumed
breakfast irregularly was found to be AOR = 2.3, 95% CI; 1.4-3.8 (36). Similar finding of
irregular breakfast consumption was found to be associated with increased odds of

overweight/obesity in other school based study in Addis Ababa (50).

Sex specific results were also found in two other studies conducted in China and India. In
those studies irregular breakfast consumption is associated with increased odds of
overweight/obesity for females only in the China’s study and for males only in the Indian’s
study. But generally most studies found either sex specific or both sex association of skipping

breakfast and overweight/obesity which was consistent with the current study (25, 34).

Concerning meals per day, having less than three meals was associated with increased odds
of overweight/obesity AOR = 1.9, 95% CI; 1.12-3.28 (36) which was consistent with the
current study. There was also a study with contradicting result in Addis Ababa which showed
adolescents who consumed more than three meals per day had 4 times higher odds to be
overweight/obese than those with less than three meals per day [AOR (95%CI) = 4.0 (1.26,
12.95) (45).

The result of meals per day could be seen together with consistent findings of the association
of breakfast skipping and overweight/obesity. Breakfast Skippers may tend to consume less
than three meals per day especially in Ethiopian context where snacking habit is not much
developed and skipping meal could be associated with binge eating and slowed metabolic
rate so that contributing to wait gain (51). But more frequent meals could also be associated

with large portion sizes. In the other way there may also be dietary habit change after being
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overweight /obese putting the need to explain the temporal relationship. So that further

investigation may be needed to confirm.

Consumption of milk, cheese or yoghurt was found to be associated with decreased odds of
overweight/obesity. Those who had milk, cheese or yoghurt > once a day had decreased odds
of being overweight/obese. This result is contradicting with the finding in a similar school
based study in Addis Ababa which found that those who consumed milk > once a day had
increased odds of being overweight/obesity, AOR = 2.64 95% CI (1.14-6.13) (36).

In the other way, supporting results of the current study, obese adolescents were found to
have less frequent consumption of milk than non-obese ones in a study conducted in Saudi
(33). A cohort of males of 12 years follow-up yielded consistent finding with the current
study confirming high intake of milk and other diary fat was associated with a lower risk of
central obesity and rather a low intake of dairy fat intake was associated with a higher risk of

central obesity (52).

Another systematic review and meta-analysis of prospective cohorts also supported the
protective effect of diary in which children in the highest intake group were 38% less likely
to have childhood overweight/obesity (OR)= 0.62; 95% CI: 0.49, 0.80) (53).

6.5 Home environmental factors

Concerning home environment, home to school distance was not associated with
overweight/obesity which was a contradicting finding with a study in Brazil which showed an
increased odds of overweight/obesity among those who lived near to their schools (< 5 km)
(OR = 1.64, 95% CI 1.06-2.39). This could be due to the data were self-reports, it might not

been proximal to the actual measurement (49).

6.6 Limitations and strength of the study
Limitations of the study
» It could give a better result if more schools were recruited in the study to account for
variability of school environmental factors
» Not including government and public schools and schools with only primary or
secondary education
» Temporal relationship could not be identified if there was lifestyle change after being
overweight/obese
Strength of the study
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» Trying to address a growing public health importance concern of the nation

» Including all age groups of adolescents

6.7 Conclusions and recommendations

Conclusions

e The findings of the study gave insight on the effect of inadequate space in schools as an

important contributor to physical inactivity and a higher burden of overweight/obesity.

e Low physical activity and traveling with private car were also found to be significant

factors associated with overweight/obesity among private school adolescents.

Recommendations

For private school regulatory bodies (Urban development office)
e The relevant officials need to consider having adequate space as one of the key
criteria in licensing private schools along with other academic requirements.
e There should also be an ongoing monitoring of the implementation of existing
guidelines regarding space in schools.
For school officials
e Schools should be designed in a way that promotes active living such as providing
adequate space for physical activity
e Should work on enhancing students’ physical activity, promoting walking to school
For the general public
e Adolescents should be promoted to increase their physical activity level and walk to
school rather than using private car.
For researchers
e Further research incorporating large number of schools accounting for variability
between and within schools is needed
e Studies that could assess individual daily experiences, teachers’ value towards
overweight/obesity and psychosocial concerns of adolescents related to

overweight/obesity
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8. Annexes
Annex 1: Informed Consent and/or Ascent Form (English version)

Addis Ababa University, School of public health

Subject Information Sheet
Hello,
My name is I am here on behalf of Tsedey Moges,

student of Addis Ababa University School of public health. She is conducting a research on
“The effect of school environment on overweight/obesity among private school adolescents
in Addis Ababa”. She received permission from Addis Ababa university school of public

health and the respected sub city education bureau to conduct this study.

You are selected by three stage random sampling technique to participate in this study
because you are currently attending in one of the selected private school for the study
purpose. Your participation is purely based on your willingness .You have the right to choose
not to take part in this study. If you choose to take part, you have the right to stop at any time.
If you are willing to participate or refuse or decide to withdraw later, you will not be

subjected to any ill-treatment.

If you agree to participate in the study, your weight and height will be measured using
standard measuring instruments. Only light closes will be wearing during weight
measurement and height will be measured with bare foot. You will also be interviewed about
your dietary habit, physical activity and sedentary behavior and your school and home
environmental factors that could be associated with overweight/obesity. The measurement

and interview will take about 30 minutes.

The study could provide base line data for policy makers and relevant stakeholders for
designing and implementing effective overweight/obesity prevention and control programs
and strategies. It could also give insight on the need of allocation of a reasonable space for
physical activity in schools. The information that you provide will be kept confidential by
using only code numbers and locking the data. Your name will not be written on the
questionnaire. No one will have access to the non-coded data except the principal investigator
and the data will not be used for purposes other than the study. Your willingness and active

participation is very important for the success of this study.
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Informed Consent and/or Ascent Form

Based on the understanding of the above information, are you willing to participate in this

study? A) Yes
B) No

If yes, I will continue and

If no I will skip to next participant after writing the reasons of refusal

Respondent (For both under and above 18 years old)

Signature Date

Respondents Parent (for those under 18 years old)

Signature Date

Name of the person obtaining parental permission

Interviewer

Name Signature

Questionnaires ID number

Date of interview Starting time Completed

Result of interview

A) Completed

B) Not completed

C) Partially completed

D) Refused

Checked by Supervisor: Name Signature

For further explanation use the Principal Investigator’s Address;
Name: Tsedey Moges Yemiru
Email: tsedeymoges@gmail.com
Cell phone: +251 912 02 14 19

Instruction: circle all the possible answers of the respondent from the choice provided.
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Annex 2: Survey Questionnaire (English Version)

Questionnaire ID Number

Addis Ababa University School of Public Health
Survey Questionnaire to assess individual and environmental determinants of

adolescent overweight/obesity

Survey Questionnaire (English Version)

Respondent’s first name

Name of School

Date of interview DD/ MM/ /YR/
Time started Hr./ Mins./

Time ended Hr./ /Mins./

Interviewer Name

signature

Checked by Supervisor | Name

Signature
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Addis Ababa University School of Public Health

Survey Questionnaire to assess individual and environmental determinants of
adolescent overweight/obesity

Partl. Background information

No. | Questions Responses Skip
101 | Age of respondent
102 | Sex of respondent 1. Male
2. Female
103 | What is your religion? 1. Orthodox
2. Catholic
3. Protestant
3. Muslim
4. Other (Specify)

104 | How much is your household family

size including you?

105 | What is your father’s educational | 1. Illiterate (can’t read and write)
Status? . Can read and write

2

3. Primary school (grade 1-8)

4. Secondary school (grade 9-12)
5. Some college or technical
school

6. College graduate or above

7. 1don’t know

8

. Father is not alive

106 | What is your mother’s educational | 1. Illiterate (can’t read and write)

status? . Can read and write

1

2

3. Primary school (grade 1-8)

4. Secondary school (grade 9-12)
5. Some college or technical
school

6. College graduate or above

7. Idon’t know

&. Mother is not alive
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107 | With whom do you live? 1. With both of my parents
2. With my mother only
3. With my father only
4. With brothers/sisters
5. With grandparents
6. With cousins
7. With mother/father and a
stepfather or stepmother
8. With my friends
9. Others (specity)

108 | Which grade are you now?

109 | What was your last year’s rank in the

class
110 | What was your last year's average

grade/grade in the E.G.S.L.C.E.? (for
those above grade 10)

Part2. Household socio-economic status (Wealth Index)

The next questions ask about your household assets, services and housing conditions

No.

Questions

Responses

Skip

1. Household assets & services — In answering the questions below please think of assets

& services available in your household

201 | Television l. Yes 2. No
202 | Radio/tape recorder l. Yes 2. No
203 | Mobile telephone 1. Yes 2.No
204 | Non-mobile/fixed telephone l. Yes 2. No
205 | Electric stove l. Yes 2. No
206 | Refrigerator 1. Yes 2. No
207 | Laundry machine 1. Yes 2.No
208 | Sofa 1. Yes 2. No
209 | Bicycle/motorcycle 1. Yes 2.No
210 | Car 1. Yes 2. No
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211

Domestic servant

1.

Yes 2. No

2. Housing Condition — please answer the following questions thinking about the

housing condition of your household

212

Home ownership

. Other (specify)

. Private
. Government

. Rent

213

Number of rooms

214

Number of individuals per sleeping

room

215

Roofing material

. Natural material
. Corrugated iron
. Tiles

. Other (specify)

216

Flooring material

. Other (specify)

Mud

. Parquet/polished wood
. Cement
. Ceramic tiles

. Carpet
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Part3. Dietary information (Food frequency questionnaire)

The next questions ask about diet that you usually eat. As you answer these questions, please think of the

foods u consumed last month

Frequency of consumption

No. Food items More Oncea |24 oncea |1-3 Less Never | Skip
than day times | week times | than
twice a per per once a
day week month | month
301 | Bread and cereals
302 | Vegetables
303 | Fruits
304 | Milk, cheese and yoghurt
305 | Meat
306 | Egg
307 | Legumes, nuts and seeds
(E.g. beans, peas, lentils,
nuts)
308 | Sugar and sweet foods
(E.g. sugar, honey,
chocolates, candies,
cookies and cakes)
309 | Sugar drinks like
sweetened juice and soft
drinks
310 | Oil and fat (E.g. oil, fat
or butter added to foods
used for cooking)
311 | Fast foods (E.g. Chips,

sandwiches, doughnuts,
pasty, burger, pizza, fried

foods and ice cream)
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Part4. Eating and Health habits

The next questions ask about your dietary and health habits within the last one year

No | Questions Responses Skip
401 | How many times do you normally eat per
day?
402 | How often do you eat Breakfast? 1. Daily
2. Usually
2. Sometimes
4. Never
403 | How often do you eat Lunch? 1. Daily
2. Usually
3. Sometimes
4. Never
404 | How often do you eat Snack? 1. Daily
2. Usually
3. Sometimes
4. Never
405 | How many times do you eat Snack in a day?
406 | How often do you eat Dinner? 1. Daily
2. Usually
3. Sometimes
4. Never
407 | How many hours do you spent sleeping in a
day?
408 | Which one do you usually use to travel from | 1. Walking
home to school 2. Bicycle
3. public transport (taxi, bus,
train)
4. contract taxi/school bus
5. private car
409 | Which one do you usually use to travel from | 1. Walking
school back to home? 2. Bicycle

3. public transport (taxi, bus,

train)
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4. contract taxi/school bus

5. private car

PartS. Physical activity questionnaire

Physical Activity

Next I am going to ask you 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 Responses Skip
1. Regular exercise at school Physical education class/home/public PA facilities and home works
1.1 Vigorous-intensity physical activities
Does your regular exercise or home works 1. Yes
involve vigorous-intensity activity that causes
large increases in breathing or heart rate like If No, go
201 carrying or lifting heavy loads, aerobics, 2 No to 504
push-up/pull-up and jumping rope for at least
10 minutes continuously?
In a typical week, on how many days do you
502 | do vigorous-intensity activities as part of your Number of days ——
regular exercise/home works?
503 | How much time do you spend doing |1y, urs
(1-2) | vigorous-intensity activities on a typical day? | .. .
1.2 Moderate-intensity physical activities
504 | Does your regular exercise/home works | 1. Yes If No, go
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involve moderate-intensity activity that
causes small increases in breathing or heart
rate such as brisk walking or carrying light

loads for at least 10 minutes continuously?

to 507

2. No

505

In a typical week, on how many days do you
do moderate-intensity activities as part of

your regular exercise/home works?

Number of

days

506
(1-2)

How much time do you spend doing

moderate-intensity activities on a typical day?

Hours

minutes—

2. Travel to and from places

The next questions exclude the regular exercises at school/home/public PA facilities and home works that you

have already mentioned. Now I would like to ask you about the usual way you travel to and from places. For

example from home to school, to place of worship...

Do you walk or use a bicycle (pedal cycle) for 1. Yes
507 at least 10 minutes continuously to get to and If No, go
from places? 2 No t0 510
In a typical k h days d
n a typical week, on how many days do you | ... .
508 | walk or bicycle for at least 10 minutes of days
continuously to get to and from places?
509 How much time do you spend walking or Hours
(1-2) bicycling for travel on a typical day? _
minutes—--

3. Recreational activities

The next questions exclude the regular exercise, home works and transport activities that you have already
mentioned. Now [ would like to ask you about recreational (leisure time) activities, during school breaks or at

home).

3.1 Vigorous-intensity physical activities

Do you do any vigorous-intensity sports or

1. Yes If No, go
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510 | recreational activities that cause large to 513
increases in breathing or heart rate? E.g.
running, playing football or basketball and 2 No
aerobic dancing for at least 10 minutes
continuously?
In a typical week, on how many days do you
511 | do vigorous-intensity sports or recreational Number of
(leisure time) activities? days
How much time do you spend doing
512 vigorous-intensity —sports or recreational Hours
(1-2) activities on a typical day? minutes
3.2 Moderate-intensity physical activities
Do you do any moderate-intensity sports or 1 Yes
leisure time activities that cause a small
increase in breathing or heart rate such as If No, go
>13 swimming and playing volleyball for at least 2 No to 516
10 minutes continuously?
In a typical week, on how many days do you
514 | do moderate-intensity sports, or recreational Number of
(leisure time) activities? days
515 | How much time do you spend doing
(1-2) moderate-intensity sports or recreational Hours
(leisure time) activities on a typical day? minutes——

4. Sedentary behavior

The following question is about sitting or reclining at home, in classes or during leisure time [sitting at a desk,

sitting with friends, travelling in car, bus, train, playing cards or watching television] but do not include time

spent sleeping.

516 | How much time do you usually spend sitting

(1-2) | or reclining on a typical day?

Hours

minutes
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Part6. Home environment profile

Below are questions about your home environment.

No Questions Responses Skip
601 How much time do you need to go from
home to school (walking distance)?
602 How much time should you travel to get
public physical activity facilities from
home (walking distance)?
603 Do you have Television in your bed | 1. Yes 2. No
room
604 How much time do you spent watching
Television programs in a day
605 How often do you watch fast food and | 1. Daily
sugary diet advertisements? 2. Usually

3. Sometimes

2. Never

Part7. Anthropometric measurements

No

Anthropometry

Reading
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701 | Height (in centimeter)
702 | Weight (in kilogram)
Thank you

Part 8. School environment profile (to be filled by interviewing school administrator and observation

by the principal investigator)

Name of School
Date of interview DD/ MM/ R
Time started oy Mins./
Time ended Hr Mins./
Interviewer & Observer | Name
signature
Below are questions about your school environment
S. No. Questions Responses Skip
801 For how much time is outdoor physical
education classes given per week in the
school?
802 How much is recess period in your
school?
803 Is there a physical activity club in the | 1. Yes
school? 2. No
804 Is there a cafeteria in the school? 1. Yes 2. No If no
go to
808
805 Does the school cafeteria serve fast foods
such as chips, burger, pizza, sandwiches, | 1. Yes
pasty, ice cream, doughnuts and fried | 2. No
foods?
806 Does the school cafeteria serve | 1. Yes
sweets/sugary diets such as cakes, | 2. No

chocolates and candies?
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807 Does the school cafeteria serve sugar | 1. Yes
drinks like Coca-Cola and Sweetened | 2. No
juices?

808 Within how much distance are fast food

vendors available around the school (In

Km or walking distance)?

Thank you
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Annex 3: Informed Consent and/or Ascent form (Amharic version)
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Annex 4:Survey questionnaires (Amharic version)
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Principal investigator’s curriculum vitae

1. Personal data

< Full Name —  Tsedey Moges Yemiru

= Date of Birth —_— December 16,1988

<= Sex — Female

< Nationality _— Ethiopian

= Address — E-mail tsedeymoges@gmail.com

Cell phone + 25191202 14 19/+ 251923 3194 16
Addis Ababa, Ethiopia
2. Educational Background
= BSc Degree in Public Health Officer from Hawassa University, Ethiopia: Sept 2006 —
July 2010.
3. Work Experience
= Sept 2010 — March 2013: in adult and under five OPD in Weliso woreda Health center
South West Shoa Zone, Oromia Region, Ethiopia.
<= April 2013 up to now: as health facilities and professionals’ license provision and
regulatory officer in Kirkos Sub city Food, Medicine and Health Care Administration
and Control Office, Addis Ababa, Ethiopia.
4. Additional Training
< Training of Trainers on the Management of Severe Acute Malnutrition.
< Training on IMNCI ( Integrated Management of Newborn and Childhood Illness )
< Training on PIHCT ( Provider Initiated HIV Counseling & Testing)
5. Language SKkills
= Amharic & English ----  Listening, Speaking, Writing & Reading

7. References

= Henok Birhanu -------- BSc MSc
+ Phone No +251913 4627 23
= Helen Atikilt ---------- BSc MPH

%+ Phone No +251911 41 44 66
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Primary advisor’s Curriculum Vitae

CURRICULUM VITAE Solomon School of Public Health, Faculty of Medicine, AAU
Shiferaw (MD MPH) E-mail: soloshi@yahoo.com
Tel No: +251 911 40 68 45
P.o.Box: (1000) 9086
Addis Ababa, Ethiopia
Nationality — Ethiopian
Date of birth: Nov 29, 1975
Education
(1 Sept 2002 — July 2004: Masters Degree in Public Health from Addis Ababa University,
Ethiopia.
1 Sept 1994 — July 2000: Doctor of Medicine from University of Gondar, Ethiopia.

Professional Experience

[J Jan 2006 - Present: Assistant Professor in the School of Public Health, Addis Ababa
University.

1 Current responsibilities: teaching public health nutrition to undergraduate medical students as
well as graduate students in Public Health: Advising students of health Informatics and MPH on
various public health issues: Conducting a research project for PhD training on “The role of

Phone-based applications and Client centered communication in improving maternity services’.

Publications

[J Nutritional status of adolescents in selected government and private secondary schools of
Addis Ababa, Ethiopia. Yoseph Gebreyohannes, Solomon Shiferaw, Balem Demtsu, Gessessew
Bugssa. International Journal of Nutrition and Food Sciences 2014; 3(6): 504-514. doi:
10.11648/5.1jnfs.20140306.13

[J Urban food insecurity in the context of high food prices: a community based cross sectional
study in Addis Ababa, Ethiopia. Tesfay Birhane, Solomon Shiferaw, Seifu Hagos and Katia
Sarla Mohindra. BMC Public Health 2014, 14:680 doi: 10.1186/1471-2458-14-680.
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[ Family Medicine needs assessment: Studying the clinical work of general practitioners in
Ethiopia. Jane Philpott, Solomon Shiferaw, Katherine Rouleau, Donald Cole, Eileen Nicolle,
Kevin Bezanson, Nick pimlott, Christopher Meaney, Greg Nasmith, Marc Abbyad, Miliard
Derbew, Amha Makasha. Ethiop. J. Health Dev. 2013; 27(2):134-140.

1 Dereje Habte, Kalid Asrat, Mgaywa GMD Magafu, Ibrahim M. Ali, Tadele Benti, Wubeshet
Abtew, Girma Tegegne, Dereje Abera, Solomon Shiferaw. Maternal Risk Factors for Childhood
Anaemia in Ethiopia. Afr J Reprod Health 2013; 17[3]: 110-118

[ Eskinder Wolka, Solomon Shiferaw and Sibhatu Biadgilign: Epidemiological study of risk
factors for goiter among primary schoolchildren in southern Ethiopia. Food Nutr Bull. 2014 Mar;
35(1):20-7.

1 Eskinder Wolka, Solomon Shiferaw and Sibhatu Biadgilign: The effect of iodine-deficiency
disorders on academic achievement of schoolchildren in Southern Ethiopia. Public Health
Nutrition, 2013. doi:10.1017/S1368980013000931

71 Solomon Shiferaw, Mark Spigt, Merijn Godefrooij, Yilma Melkamu and Michael Tekie:
Why do women prefer home births in Ethiopia? BMC Pregnancy and Childbirth 2013, 13:5 doi:
10.1186/1471-2393-13-5.

[ Bineyam Taye, Solomon Shiferaw, Fikre Enquselassie. The Impact of Malnutrition in
Survival of HIV infected Children after Initiation of Antiretroviral Treatment (ART). Ethiopian
Medical Journal. Jan 2010; Volume 48, No 1.

1 Abebe Bekele, Berhanu Kotisso, Solomon Shiferaw. Work-Related Operating Theatre
Accidents among Surgical Residents in Addis Abeba, Ethiopia. East and Central African Journal
of Surgery. Volume 13 Number 1 — March / April 2008.

[ S. Shiferaw, F. Mesganaw, A. Bekele Psychosocial problems among students in preparatory

school, Dessie, North East Ethiopia. Ethiop.J.Health.Dev. 2006; 20(1):47-55.

Reference Persons

Mesganaw Fantahun (MD MPH PhD)
Professor, School of Public Health
Addis Abeba University, Ethiopia
E-mail: mesganaw.f(@gmail.com

Telephone No: +251 911240194
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Fax No: +251 15517701

Damen Hailemariam (MD MPH PhD)

Professor, School of Public Health, College of Health Sciences
Addis Abeba University, Ethiopia

E-mail: hefp.aau@ethionet.et

Telephone No: +251 911228981

Fax No: +251 15 517701
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