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Abstract

Background: Worldwide, at least 2.8 million people die each year due to overweight and
obesity, and an estimated 35.8 million (2.3%) of global Disability Adjusted Life Years (DALY5)
are caused by overweight and obesity. Many studies in Ethiopia showed that overweight and
obesity is caused due to increased intake of energy-dense food, physical inactivity, changing
modes of transportation and increasing urbanization. However, there is no published article
showing that short sleep duration is an independent risk factor to cause overweight and obesity
for adolescents in the country.

Objective of the study: To measure the magnitude of overweight/obesity and its association
with short sleep duration among high school adolescents’ in Addis Ababa, Ethiopia.

Methods: School based cross-sectional study was conducted with a sample size of 405. Data
was collected by self-administered questionnaire, entered and cleaned using EPI INFO version 7,
and was exported to SPSS version 20 for analysis. Body mass index (BMI) was computed using
weight and height (Kg/m?). Descriptive statistics using frequencies, proportion and table were
used to present the study results. Binary logistic regression analysis was employed to see
association between short sleep duration and overweight/obesity. To evaluate the association
between short sleep duration and overweight/obesity, both crude odds ratio and adjusted odds
ratio with 95% confidence interval were computed.

Results: The combined prevalence of adolescents’ overweight and obesity was 18.2%, the
specific prevalence for overweight and obesity were 14.4% and 3.8%, respectively. Adolescents
with short sleep duration (<8 hours/day) were significantly at risk for being overweight/obese as
compared to adolescents with normal sleep duration (8-10 hours/day) [AOR = 3.7 (95% CI: 1.9-
7.0)].

Conclusions and recommendations: The findings of this study showed that higher prevalence
rates of overweight and obesity were observed among adolescents in the study area. Short sleep
duration was strongly associated with overweight/obesity during adolescence. Hence, results of
this study suggest that adolescents should receive educational intervention on adequate duration

of sleep at night to reduce the risk of being overweight or obese.



1. Background

1.1. Introduction
In the past, overweight and obesity were problems of high-income countries; however, now days
it is dramatically on the rise in low- and middle-income countries, particularly in urban setting
[1, 2]. Adolescence, particularly teenagers age (13 — 19) is a critical period for the development
of overweight and obesity that transit into adulthood [3, 4, 5]. Overweight is defined as Body
Mass Index (BMI) for ages greater than or equal to 85™ percentile and less than 95™ percentile,

and Obesity is defined as BMI for ages greater than or equal to 95" percentile [4].

Worldwide, at least 2.8 million peoples die each year due to overweight and obesity and an
estimated 35.8 million (2.3%) of global Disability Adjusted Life Years (DALYs) are caused by
overweight and obesity [2]. In Africa, despite a high prevalence of under nutrition, the
prevalence of overweight and obesity is increasing at an alarming rate. It is estimated that 4% to
7% of urban children are overweight [4]. Currently there is a growing pattern of adolescents
overweight and obesity in Ethiopia especially in urban areas. WHO estimated in 2008 in

Ethiopia, the prevalence death due to overweight and obesity was 7.4% and 1.1%, respectively

[5].

The main cause of overweight and obesity is an energy imbalance between calories used and
calories expended [4, 9].Several factors contribute toward the occurrence of overweight and
obesity in adolescents. Globally there has been an increased intake of energy-dense food that are
high in fat, sugar, salt and an increase in physical inactivity due to increasing sedentary nature of
many forms of activities, changing modes of transportation and increasing urbanization [4, 6].
However, in recent years, short sleep duration has received greater attention as independent risk

factor for overweight and obesity in adolescents [7, §].

Many cross-sectional and longitudinal studies in developed countries have shown short sleep
duration could increase energy intake by increasing hunger, giving people more time to eat and
promoting people to choose less health diets; and could decrease energy expenditure by
decreasing physical activity and lowering body temperature [10, 11, 12]. Recently there is
convincing evidence that getting a less than ideal amount of sleep is independent and strong risk

factor for overweight and obesity in infants and children as well as in adults [10].



1.2. Statement of the problem

Overweight and obesity are major risk factors for a number of chronic diseases, including
diabetes, hypertension, stroke and cancer [14]. Since adolescents are still vulnerable to develop
overweight and obesity, early control is necessary at this stage of life, in order to avoid an
unfavorable long-term prognosis, as in adulthood. Future complications of this condition in

adulthood can be serious if early intervention measures are not established [13].

In recent decades, children’s prevalence of overweight and obesity increased worldwide from
4.2% in 1990 to 6.7% in 2010, and this trend is expected to reach 9.1% in 2020. These findings
are particularly alarming since children’s obesity is strongly associated with a wide range of

serious health complications and increased risk of premature illness and death later in life [15].

Short Sleep duration has emerged as risk factor for childhood obesity with weight gain, higher
body mass index (BMI) and increased odds of being overweight/ obese. The association between
sleep duration and overweight or obesity has been mostly studied in developed countries. Several
findings suggested that these observations may not fully extrapolate a wider diversity of ethnic

group and socio-demographic variables [16].

In Ethiopia, different studies showed that overweight and obesity are caused due to increased
intake of energy-dense food, physical inactivity, changing modes of transportation and increasing
urbanization. However, there is no published article showing that short sleep duration is an
independent risk factor to cause overweight and obesity for adolescents in the country. Ethiopian
Demographic Health Survey (EDHS) 2011 reported the burden of adulthood overweight and
obesity, but still there is scarce research report on adolescents’ overweight and obesity. In Addis
Ababa, though it is common to see overweight people in all age groups, including school
adolescents, there is no research report done to assess the association between sleep duration and

overweight/obesity of adolescents in Addis Ababa.

The data from this study will be used for decision makers, educators and stakeholders in
planning appropriate intervention programs targeting high school adolescents. Hence, this study
addresses the gap by assessing the magnitude of overweight and obesity among high school

students and their association with short sleep duration.



2. Literature review
2.1. Magnitude of overweight and obesity

The prevalence of childhood overweight and obesity has risen in the last two decades. In the year
2010, approximately 80% of adolescents with overweight/obesity were in developing countries
[16]. The study in Vietnam showed 6.7% and 2% prevalence of overweight and obesity,
respectively, among children aged eleven to fourteen years old [17].Similarly, the prevalence of
overweight for adolescents aged 10 to 20, was 12.2% in the year 2015 in Ghana [9]. The study in
Addis Ababa, Ethiopia, reported the prevalence of overweight and obesity were 9.7% and 4.2%,
respectively [5]. The study on High School Adolescents in Urban Communities of Hawassa,
Southern Ethiopia, and on high school adolescents in Gondar Town, Northern Ethiopia, showed
that the prevalence of overweight/obesity were 12.9%/2.7% and 5.4%/0.5%, respectively [2, 14].
Another study on high school adolescents in Arada Sub-city, Addis Ababa showed the overall

prevalence of overweight and obesity was 9.4% [4].

2.2, Causes and consequences of overweight/obesity

Overweight/obesity results when there is an energy imbalance between calories used and calories
expended [4]. Overweight/obesity reach typically focuses on dietary intake and physical exercise
as the cause of overweight/obesity. However, short sleep duration can influence energy intake
and expenditure and cause obesity in children independently. Short sleep duration has received
considerably less attention in relation to overweight/obesity, especially when research funding is

the metric [18].

Being overweight or obese is a risk factor for a wide array of health problems, which include
cardiovascular disease, diabetes, cancer, hypertension, stroke, respiratory problems, and sleep
apnea [19]. Moderately obese adolescents have an average life expectancy of two to five years
less than those who are not overweight or obese. Severely obese adolescents have a life

expectancy up to 20 years less than those not overweight or obese [20].

2.3. Sleep duration in adolescents
Sleep is an important modulator for growth, maturation and health of children and
adolescents [21]. The transition from childhood to adolescence is when significant changes

occur, both for physical development and sleep. In modern society, adolescence becomes a
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period of sleep deprivation (short sleep duration occurs) because waking later on weekdays is
prevented by early school times. The increased amount of sleep deprivation is sometimes
recovered during the weekend with adolescents commonly staying in bed until the late
morning or early afternoon [22].

The National Sleep Foundation (NSF) 2015, along with a multi-disciplinary expert panel,
issued its new recommendations for appropriate sleep durations. The report recommends
wider appropriate sleep ranges for most age groups. The summary of the new
recommendation is jotted below in Tabel [26].

Tablel. National sleep foundation’s sleep duration recommendations (2015)

Recommende

Age d May be appropriate | Not recommended
Newborns 11 to 13 hours Less than 11 hours
0-3 months 14 to 17 hours | 18 to 19 hours More than 19 hours
Infants 10 to 11 hours Less than 10 hours
4-11 months 12 to 15 hours | 16 to 18 hours More than 18 hours
Toddlers 9 to 10 hours Less than 9 hours
1-2 years 11to 14 hours | 15 to 16 hours More than 16 hours
Preschoolers 8 to 9 hours Less than 8 hours
3-5 years 10 to 13 hours | 14 hours More than 14 hours
School-aged Children 7 to 8 hours Less than 7 hours
6-13 years 9 to 11 hours 12 hours More than 12 hours
Teenagers 7 hours Less than 7 hours
14-17 years 8 to 10 hours 11 hours More than 11 hours
Young Adults 6 hours Less than 6 hours
18-25 years 7 to 9 hours 10 to 11 hours More than 11 hours
Adults 6 hours Less than 6 hours
26-64 years 7 to 9 hours 10 hours More than 10 hours
Older Adults 5 to 6 hours Less than 5 hours
> 65 years 7 to 8 hours 9 hours More than 9 hours

Short sleep duration in adolescence was identified in the National Sleep Foundation 2006 Sleep
in America poll, which reported that only one in five American adolescents obtained pre-defined

“optimal” amounts of sleep. The majority reported feeling tired or sleepy during the day and

45% slept less than 8 hours on a weekday [23]. Study in china showed 51% of adolescents slept
less than 7.5 hours per weekday [24]. Similarly, systematic review done in Portugal and England

reported 45% adolescents slept less than 7 hours per weekday [25].
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Sleep loss is becoming increasingly prevalent in today’s society due to factors such as
technology use, environment, diet, medications, health conditions, smoking, shift work, and
caffeine and alcohol consumption [18]. Also demographic factors like increased age, non-

married status and living with infants have all been associated with short sleep duration [11].
24, Association of sleep duration and overweight/obesity

A good night’s sleep is one of the keys to good health—and may also be a key to maintaining a
healthy weight. There is convincing evidence that people who get too little sleep have a higher

risk of weight gain and obesity than people who get seven to eight hours of sleep a night [10].

A British study, followed more than 8,000 children from birth found that those who slept fewer
than 10 and a half hours a night at age 3 had a 45%higher risk of becoming obese by age 7,
compared to children who slept more than 12 hours a night [27]. Similarly, U.S. prospective
cohort study of 915 children, found that infants who averaged fewer than 12 hours of sleep a day
had twice the odds of being obese at age 3, compared with those who slept for 12 hours or more
[28].Another study in New Zealand, researchers followed 1,037 children from birth until age 32,
collecting information from parents on the average number of hours their children slept at ages 5,
7, 9, and 11; each one hour reduction in sleep during childhood was associated with a 50%

higher risk of obesity at age 32 [29].

A study of 4,511 Portugal children ages 7-9 found that sleep duration of8 hours and 9-10 hours
had odds ratio (ORs) for obesity of 2.56 and 2.27 respectively, when compared with 11 hours or
more. Similar study of 422 Canadian children ages 5—10 found that compared to sleep duration
of 12 hours or more, the ORs for obesity were 1.42 and 3.45 for sleep durations of 10.5-11.5

hours and 10 or fewer hours, respectively [18].

A study on Peruvian, 6-13 years school-aged children, there was a trend for the association
between short sleep duration and obesity; those who slept less than 10 hours have a 15% greater

prevalence of obesity when compared to children who sleep between 10 to 11 hours a night [16].

A study of 383 USA’s school children aged 11 to 16 reported the odds ratio for obesity increased
fivefold for every 1 hour reduction in total sleep time. Similarly, study of nearly 4,500 American

teenagers found each hour reduction in sleep duration was associated with a 0.08% increase in



BMI and increase risk of overweight in boys. Another study in 40 Senegalese girls showed sleep

duration was reduced by 6.85 minutes for every 1kg/m* increase in BMI [30].
2.5. Potential mechanism of sleep duration and overweight/obesity

Several studies attempted to assess possible mechanism that link short sleep duration and
overweight/obesity. As shown in Figl, short sleep duration may lead to increase calorie intake
due to increased hunger/appetite and increased opportunity to eat. It also possible that short sleep
duration could decrease energy expenditure through altered thermoregulation and increased

fatigue/physical inactivity [31].

Figl. Potential mechanisms by which short sleep duration may predispose overweight/obesity

(Frank Hu, 2008).

2.5.1. Short sleep duration and calorie intake
2.5.1.1.  Short sleep duration and increased hunger/appetite

Sleep deprivation is associated with low levels of leptin and high levels of ghrelin. In humans,
leptin and ghrelin are peripheral signals that contribute in hunger and appetite regulation. Short
sleep duration decreases leptin, a hormone secreted from adipocytes (fat cells). A decrease in
leptin level thus lead to increase in hunger and appetite, especially for foods rich in fat and
carbohydrates. The increase in hunger is also partly due to an increase in plasma ghrelin, a

hormone that is secreted by the stomach [12].



Experimental study of 12 healthy, normal weight men in USA, participated in the experiment of
2 days of sleep deprivation (4 hours in bed) and 2 days of sleep extension (10 hours in bed)
under controlled conditions of calorie intake and physical activity. Sleep deprivation was
associated with 18% decrease in mean leptin levels and 28% increase in mean ghrelin levels
when compared to sleep extension days. In addition, there was an increase in hunger and appetite
sensation, especially for calorie-dense foods with high carbohydrate content [32]. Similar
experiment with 9 healthy men, a single night of total sleep deprivation was associated with 10%
increase in ghrelin levels with markedly stronger feelings of hunger compared to 7 hours of sleep
[11]. In another population-based cross-sectional study in Canada, of 323 men and 417 women,
ages 21 to 64 years, short sleep duration (5-6 hours) was associated with reduced circulating

level of leptin [33].
2.5.1.2.  Short Sleep duration and opportunity to eat more

Short sleep duration can lead to overweight/obesity by promoting individual’s behavior that
causes weight gain. Increased wakefulness may give more opportunity for eating in an

obesogenic environment where food is readily available [30].

In a study of 240 adolescents in America, less than 8 hours of sleep was associated with 2times
increased odds of daily consumption of 475 or more Kcal from snacks, when compared to 10
hours sleepers. Similar study on college students showed that the habitual short sleepers (6

hours/night) ate more than three meals with frequent nibbling than did the long sleepers [11].
2.5.2. Short sleep duration and energy expenditure

Energy expenditure is another possible underlying mechanism mediating the interaction between
sleep and obesity. Short sleep duration could decrease energy expenditure through altered

thermoregulation and increased fatigue [18].

2.5.2.1.  Short sleep duration and decrease in physical activity



People who don’t get enough sleep are more tired during the day, and as a result may curb their
physical activity. Some studies have found that sleep-deprived people tend to spend more time
watching TV, less time playing organized sports, and less time being physically active than

people who get enough sleep [10].

In a large population-based study, assessed the association between sleep duration and morning
tiredness of 1,139 females Spanish adolescents (ages ranged from 13 to 18.5 years). Finding
showed that female participants who slept 8 hours or longer were less likely to report morning
tiredness (OR 0.49, 95% CI 0.34 — 0.71), but females who slept less than 8 hours was associated
with lower probability of engaging in any physical activities (OR 0.64, 95% CI 0.45-0.93) and
higher probability of excessive hours of watching TV (=3 hours per day) (OR 2.15, 95% CI
1.42-3.27) [34]. Results of a similar study in Spain, in a sample of 383 adolescents (aged 11 to
16 years) showed that each hour reduction in total sleep time was associated with 80% increased
risk for obesity (95% CI 0.11-0.34) and associated with decreased physical activity levels among
these individuals [23].

2.5.2.2.  Short sleep duration and altered thermoregulation

Altered thermoregulation refers to a drop in body temperature seen with short sleep duration
[18]. Sleep has an important role in thermoregulation. Body temperature reduces during sleep
suggesting energy dissipation. Sleep deprivation may affect this reduction in body temperature,

thus avoiding energy dissipation. This could contribute to weight gain [23].

Studies of acute sleep deprivation in humans have consistently found a drop in core body
temperature in response to sleep loss. Increased complaints of cold and earlier onset of shivering
with sleep deprivation suggest that this is not due to a change in the temperature set point.
Although some studies suggest this is due to increased heat loss, exercise data suggest sleep
deprivation leads to an increase in heat conservation. These studies suggest that alterations in

sleep may affect energy expenditure through changes in thermoregulation [30].

3. Objective of the study



3.1. General objective
¢ To measure the magnitude of overweight/obesity and its association with short sleep

duration among high school adolescents’ in Addis Ababa, Ethiopia
3.2. Specific objective
¢ To determine the magnitude of overweight and obesity
¢ Toidentify the association between short sleep duration and overweight/obesity

4. Methods and Materials



4.1. Study area and period

The study was conducted in Addis Ababa from February to June, 2016. Addis Ababa is the
capital city of Ethiopia with a great diversity, and homes of almost all ethnicities are found in the
country. In 2014, a study done among high school adolescents in Addis Ababa reported that the
overall prevalence of overweight and obesity was 13.9% [5]. The city contains 10 administrative
sub cities namely: Arada, Yeka, Gulele, Addis Ketema, Akaki Kality, Nefassilk Lafto, Lideta,
Bole, Kolfe Keranio, and Kirkos. The study included all sub-cities. According to the 2015/2016
report of Addis Ababa City Government Educational Bureau, there are 171 high schools. In all
these schools, there are a total of 127056 students. From the total number of schools, 62.57% are
private and 37.43% are public. The study was conducted in 6 selected schools, of which 4 were

private and 2 were public.

4.2. Study design

School-based cross-sectional study was conducted.
4.3. Source population

All high school students attending in Addis Ababa
4.3.1. Study population

Students of adolescent age between 13 and 19 in Addis Ababa enrolled from grade 9 to 12 for the
2015/2016 academic years.

4.3.1.1. Inclusion criteria

Adolescents with ages ranging between 13 and 19 and who were attending their regular classes

were included.

4.3.1.2. Exclusion criteria

10



Adolescents whose age was between 13 and 19 and who were pregnant, and who had diseases

during data collection were excluded from the study.
4.4. Sample size determination

Sample size (n) was calculated by using single population proportion formula. The magnitude of

13.9% was taken from the study done among high school adolescents in Addis Ababa in 2014,

the margin of error (d) 5% and taking confidence interval (Z~ ) of 95% [5].

[ zal?2
= |q | p 117P
1.96
n= ﬁ} 20139 [170139] — g4

Sampling procedure for the study is two-stage probability sampling, to adjust the variability
taking design effect of 2 and non-response rate of 10%. Therefore the total sample size for this

study was: N= 184x2+ (10%) = 405

For the second objective, the following assumptions were made: prevalence of short sleep
duration among obese adolescents of Saud Arabia was 38.9%, prevalence of short sleep duration

among non-obese adolescents of Saud Arabia was 18.5% [35].

Where P= (Pi+r Py)

1+r
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n= required minimum sample size for the two groups (n,+n>)
Where n; -number of obese adolescents

n, - number of non-obese adolescents

pi=proportion of short sleep duration among obese
p2-proportion of short sleep duration among non-obese

r = 1, Proportion of group 1 to group 2 (obese to non-obese) was taken as equal 1:1

za
o =critical value at 95% level of significance

z1-p — standard normal distribution value corresponding to 80% power to detect the

assumed difference =0.84.

1.96v2 x 0.29 x 0.71+0.84v0.389 x 0.611+0.185 x 0.815¢°
n;= A

(0.389 — 0.185)*
n = 78

Since n;=n,, total sample size (n) with 10% non-response rate and design effect of 2 was 343.
Therefore, compared with the sample size of first objective, 405 was larger and it was taken as

sample size for this study.
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4.5. Sampling procedure

A two-stage probability sampling procedure was applied to select the study subjects. In Addis
Ababa there are 171 high schools (107 private and 64 public), from which 6 study high schools

were randomly selected by lottery method. Out of these 6 schools, 4 private and 2 public schools

were proportionally allocated. Then, the number of study adolescents from each school was

allocated

proportionally. Finally, study adolescents were selected by systematic sampling method

from a student list of each section. The sampling procedure is indicated in Fig 2.

Number of high schools in Addis Ababa (N=171)

6 high schools were selected by simple random sampling (lottery method)

A

[

[ [

Private high
school 1
(N=568)

Private high Private high Private high Public high Public high
school2  (N= school 3 school 4 school 1 school 2
482) (N=1120) (N=411) (N=2736) | (N=2361)
Samples of adolescents were allocated proportionally to each school

v

4 i A4 v

30 adolescents
from school 1

25 adolescents 59 adolescents 22 adolescents 144 adolescents 125 adolescents
from school 2 from school 3 from school 4 from school 1 from school 2

Systematic sampling was applied to select study adolescents

4.6. Data

~NY

405 adolescents

collection procedures
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Data was collected between February and March 2016 through self-administered and
interviewer-guided structured questionnaire. A one-day training was given for seven health
professionals to collect data and to take anthropometric measurements. For the purpose of this
study, structured questionnaire was developed based on conceptual frame work after a thorough
review of different literatures. The questionnaire was pre-tested for suitability before 10 days of

data collection in other school that had no chance of being included in this study.

After the participants finished filling the questionnaires, trained health professionals took
anthropometric measurements. Anthropometric measurement of weight was taken to the nearest
0.1 kg using calibrated digital balance in standing position, and heights were measured to the
nearest 0.5 cm using height measuring board in standing position after students removed their

heavy clothing and shoes.
4.7. Study variables
4.7.1. Dependent variables
= Obesity/ Overweight
4.7.2. Independent variables

= Sex

= Age

= Educational status of the family

= School type

= House-hold income

= Eating habit

= Physical activity

= Short sleep duration

= Sedentary activity (TV, Video game or Internet)

4.8. Operational definitions
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* Overweight: BMI for age greater than or equal to 85th percentile but less than 95th

percentile.
¢ QObesity: BMI for age greater than or equal to 95th.
¢ Sleep duration: night sleep of weekday (wakeup time — bedtime) x5 + weekend (wakeup

time — bedtime) x2 + 7.
e Short sleep duration: less than 8 hours of average sleep at night according to National

Sleep Foundation (NSF) for adolescents.
¢ Weekday sleep: a night sleep from Monday to Friday.
¢ Weekend sleep: a night sleep from Saturday to Sunday.
¢ Physical activity — measures an average of hours per day or week spend on doing

physical exercise.
* Vigorous exercise: Running or jogging, high-intensity aerobic classes, competitive full-

field sports (soccer) or basketball.
®* Moderate exercise: Low-impact aerobic exercise classes, brisk walking or hiking,

recreational team sports (volleyball, soccer, etc.).
¢ Household income — describes the monthly income of household head, house-wife and

income from aid.
¢ Eating habit — measures daily consumption of diet during the past one year.
¢ Adolescent: A person of age between 13 and 19 years for this study, because the average

minimum age for a 9" grade student is 13.
4.9. Data quality management

The questionnaire was prepared in English and translated to Amharic and back to English to keep
the consistency of the questions. Training of data collectors and supervisors and pre testing of
questionnaire was made to ensure the quality of data. Principal investigator and supervisors were
present on the spot to check and review all the completed questionnaires; and to ensure

completeness and consistency of the information had collected.

4.10. Data analysis procedures

Data were coded, cleaned and entered to EPI-INFO version7 and were exported to SPSS version
20 for analysis. Body mass index (BMI) was computed using weight and height (Kg/m?).
Descriptive statistics using frequencies, proportion and table were used to present the study

results. Binary logistic regression analysis was employed to see association between short sleep

15



duration and overweight/obesity. To evaluate the association between short sleep duration and
overweight/obesity, both crude odds ratio (COR) and adjusted odds ratio (AOR) with 95%
confidence interval were computed. All statistical tests were considered significant at alpha less

than 0.05.
4.11. Ethical consideration

Ethical clearance was obtained from REC of Addis Ababa University, School of Public Health.
Permission was obtained from Education Departments of Sub-cities and Directors of Schools to
be studied. Informed verbal consent was obtained from each study subjects and their parents

after the data collectors clearly explained the aims of the study.
4.12. Dissemination of results

The finding of the study will be disseminated to Addis Ababa University, School of Public
Health, Ministry of Health, the Addis Ababa City Health Bureau, and the Addis Ababa

Administration Education Bureau. Finally, the paper will be published in peer reviewed journals.

5. Result

5.1. Socio demographic characteristics
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A total of 405 adolescents from 6 high schools (4 private and 2 public schools) were selected to

participate in the study, of which 390 were involved with a response rate of 96.3%.

Of the 390 participants 168 (43.08%) were males and 222 (56.92%) were females and 165
(42.30%) were between the age of 13-16 and 225 (57.70%) in the age group 17-19. About 254
(65.13%) participants were from public schools and 136 (34.87%) were from private schools.

Regarding educational status of parents, around half of fathers 185 (47.44%) completed higher
education; whereas 60 (15.38%) of fathers had no formal education. On the other hand, mothers
who attended high school were 136 (34.87%); while 74 (18.97%) of the mothers had no formal
education. As to major occupation of fathers and mothers, 161 (41.28%) were private employees
and 154 (39.49%) were housewives, respectively. Of all, 46 (11.8%) of the respondents’ family
earned 1864 ETB or less, and 27 (6.9%) of the families earned more than 22727 birr per month
(Table 2).

Table2: socio demographic characteristics among high school adolescents in Addis Ababa,
2016 (n=390)

Variables Level Frequency Percent (%)
Type of school Public 254 65.13
Private 136 34.87
Sex Male 168 43.08
Female 222 56.92
Age (in years) 13-16 165 42.3
17-19 225 57.7
Grade level 9 108 27.7
10 101 25.9
11 88 22.6
12 93 23.8
Father’s educational status [lliterate 14 3.59
Read and write 46 11.79
Elementary 42 10.77
High school 103 26.41
Higher education 185 47.44
Illiterate 25 6.41
Mother’s educational status ~ Read and write 49 12.56
Elementary 61 15.64
High school 136 34.87
Higher education 119 30.52
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Variables Level Frequency Percent (%)

Father’s occupation Daily laborer 18 4.62
Private organization 161 41.28
employee
Business person 71 18.21
Government 91 23.33
employee
Unemployed 1 0.26

Mother’s occupation Daily laborer 4 1.03
Private organization 87 22.31
employee
Business women 51 13.08
Government 71 18.21
employee
House wife 154 39.49

Household monthly income <= 1864 46 11.8

(in ETB) 1865-7368 190 48.7
7369-22727 127 32.6
> 22727 27 6.9

5.2. Dietary habits and meal pattern

Dietary habit of the participants showed that 17 (4.36%) of the respondents did not consume
fruit, while 50 (12.82%) ate once per day. Minority 15 (3.85%) of adolescents never consumed
vegetables, while 182 (46.67%) ate two to four times per week and 31 (7.95%) ate once per day.
On the other hand, 23 (5.9%) of the participants responded that they did not consume meat and
egg, 114 (29.23%) consume meat and egg two to four times per week and 34 (8.72%) consume
once per day. About sixteen (4.10%) of participants did not eat sweet food, whereas 95 (24.36%)
ate once per day (Table 3).

Table 3: Dietary habits among high school adolescents in Addis Ababa, 2016 (n=390)

Variable Level Frequency Percent (%)

Fruits intake Never 17 4.36
Less than once a week 80 20.51
Once a week 99 25.38
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Variable Level Frequency Percent (%)
Two to four times per week 132 33.85
Once per day 50 12.82
More than twice per day 12 3.08
Vegetables intake Never 15 3.85
Less than once a week 54 13.85
Once a week 97 24.87
Two to four times per week 182 46.67
Once per day 31 7.95
More than twice per day 11 2.82
Bread and cereals intake Never 3 0.77
Less than once a week 14 3.59
Once a week 18 4.62
Two to four times per week 104 26.67
Once per day 115 29.49
More than twice per day 136 34.87
Meat and eggs intake Never 23 59
Less than once a week 100 25.64
Once a week 99 25.38
Two to four times per 114 29.23
week
Once per day 34 8.72
More than twice per day 20 5.13
Milk, cheese and yogurt Never 67 17.18
intake Less than once a week 107 27.44
Once a week 94 24.1
Two to four times per week 60 15.38
Once per day 49 12.56
More than twice per day 13 3.33
Sugar and sweets intake Never 16 4.1
Less than once a week 38 9.74
Once a week 55 14.1
Two to four times per week 90 23.08
Once per day 95 24.36
More than twice per day 96 24.62

Frequency of meal pattern attended by participants shows that 181 (46.41%) ate meal three times

per day, while 42 (10.77%) ate less than three times in a day. From the total sampled
respondents, 279 (71.54%) took breakfast daily, 98 (25.13%) took breakfast sometimes and 13
(3.33%) never took breakfast at all. The majority, 309 (79.23%) took lunch daily and 70
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(17.95%) took lunch sometimes, while 11 (2.82%) never took lunch. Two hundred seventy eight
(71.28%) took dinner regularly, 102 (26.15%) took dinner sometimes and 10 (2.56%) never took
dinner. Fast food and visible fat in meat was taken frequently by 277 (71.03%) and 207 (53.08%)
of the participants (Table 4).

Table 4: Meal pattern of the adolescent students

Variable Level Frequency Percent (%)
Number of meals <1 meal a day 1 0.26
per day 1 meal a day 9 2.31
2 meals a day 33 8.46
3 meals a day 181 46.41
>3 meals a day 166 42.56
Breakfast Daily 279 71.54
Sometimes 98 25.13
Never 13 3.33
Lunch Daily 309 79.23
Sometimes 70 17.95
Never 11 2.82
Dinner Daily 278 71.28
Sometimes 102 26.15
Never 10 2.56
Fast food Daily 75 19.23
Sometimes 277 71.03
Never 38 9.74
Visible fat in Daily 8 2.05
meat Sometimes 207 53.08
Never 175 44.87
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5.3. Physical activity and sedentary lifestyle

The participants physical activity status related to sport and recreation revealed that 338 (86.7%)
did not participate in vigorous physical exercise, causing a major increase in heart beat rate and
respiration, while 52 (13.3%) of the respondents did vigorous physical exercise. The majority
341 (87.4%) did not engage in moderate physical exercise that cause minor increase in heart beat

rate and respiration, whereas 49 (12.6%) did moderate physical exercise.

Sedentary behavior of the respondents showed that 246 (63.1%) of the adolescents go to and
come from school on foot and 144 (36.9%) travelled by car. About 274 (70.3%) of the
respondents spent with watching TV programs, playing video games or browsing the Internet

less than 120 minutes a day, while 116 (29.7%) spent 120 minutes and more a day (Table 5).

Table 5: physical activity and sedentary lifestyle characteristics among high school
adolescents in Addis Ababa, 2016 (n=390)

Variables Level Frequency Percent (%)
Vigorous exercise Yes 52 13.3

No 338 86.7
Moderate exercise Yes 49 12.6

No 341 87.4
Mode of transportation Walking 246 63.1
to/from school Car 144 36.9
Time spent watching TV <120minutes a day 274 70.3

>=120minutes a day 116 29.7

programs and playing
video games or browsing

the Internet

5.4. Sleep duration

The sleep duration reported by the participants is presented in Table 6. The overall prevalence of
short, normal and long sleep duration was 165 (42.3%), 170 (43.6%) and 55 (14.1%),

respectively.

Table 6: prevalence of sleep duration among high school adolescents in Addis Ababa (2016)
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Sleep duration Frequency Percent (%)

Short (<8 hours) 165 42.31
Normal (8-10 hours) 170 43.59
Long (>10 hours) 55 14.10

5.5. Prevalence of overweight and obesity

The prevalence of overweight and obesity in the study participants were 14.4% and 3.8%,

respectively. The combined prevalence of overweight and obesity was 18.2% (Table 7).

Table 7: prevalence of underweight, normal, overweight and obesity among high school
adolescents in Addis Ababa (2016)

Body Mass Index Frequency Percent (%)
Underweight 45 11.5
Normal 274 70.3
Overweight 56 14.4
Obesity 15 3.8

5.6. Determinants of Overweight/Obesity

Potential confounders, such as age, sex, household monthly income, dietary habit, physical
activity and sedentary lifestyle in relation to sleep duration and overweight/obesity were

analyzed using binary logistic regression.

In the binary logistic regression analysis, overweight/obesity was significantly associated with
household monthly income of more than 22727 ETB [COR= 7.6(95% CI; 2.3, 25.2)], did not
engaging in vigorous or moderate exercise [COR= 2.4(95% CI; 1.1, 5.6], did not eating lunch
daily [COR= 0.4(95% CI; 0.2, 0.9)] and short sleep duration [COR=3.4(95% CI; 1.9, 6.0)].

However, no statistically significant association was observed between overweight/obesity and
variables such as sex, age, time spent on (TV, video games or internet), meal pattern, frequency
for breakfast, and dinner, and daily frequency of consumption for fruits, vegetables, cereals, fats,

sugars, fast foods, milk and milk products and meat. The possible reason that diet did not
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significantly associated with overweight/obesity might be due to non-variation of eating habit

among the respondents.

Finally, using multiple binary regression model, analysis was done to control for potentially
confounding variables. As indicated in Table 8, only household monthly income, physical

activity and sleep duration were the independent determinants for overweight/obesity.

From the household monthly income group, adolescents whose family’s income more than
22727 ETB per month were 4.1 times more likely to be overweight/obese, AOR= 4.1(95% CI;
1.1, 15.8) compared with those family’s income less or equal to 1864 ETB per month.
Adolescents whose family’s earn 1865-7368 and 7369-22727 ETB per month, respectively, were
statistically not significant when compared to those families earning less or equal to 1864 ETB
per month. Doing physical exercise was found to protect overweight/obesity. Those adolescents
who did not do vigorous or moderate exercise were 2.7 times at risk than those who did [AOR=

2.7(95% CI; 1.0, 6.9)].

When insignificant variables were adjusted, the result with sleep duration was slightly increased.
Adolescents sleeping short sleep duration (<8 hours/day) were 3.7 times more likely to develop
overweight/obesity, AOR= 3.7(95% CI; 1.9, 7.0) than those who sleep normal (8-10 hours/day).
Long sleep duration did not show statistically significant association with overweight/obesity

(Table 8).

Table 8: binary logistic regression analysis of determinants of overweight/obesity among
high school adolescents in Addis Ababa (2016)
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Overweight/obesity

Variables Yes No COR (95% CI) AOR (95% CI)
n(%) n(%)

Sex

Male 32(8.2) 136(34.9) 1 1

Female 39(10.0) 183(46.9) 0.91 (0.54-1.52) 0.64 (0.34-1.20)
Age

13-16 30(7.7) 135(34.6) 1 1

17-19 41(10.5) 184(47.2) 1.00 (0.59-1.69) 0.97 (0.52-1.82)
Monthly income (in ETB)

<= 1864 5(1.3) 41(10.5) 1 1

1865-7368 22(5.6) 168(43.1) 1.07 (0.38-3.01) 0.63 (0.21-1.91)

7369-22727 31(7.9) 96(24.6)  2.65(0.96-7.29) 1.59 (0.52-4.88)

> 22727 13(3.3) 14(3.6) 7.61 (2.3-25.19) 4.11 (1.08-15.76)
Fruits intake

<once a day 59(15.1) 269(69.0) 1 1

>=once a day 12(3.1) 50(12.8)  1.09 (0.55-2.18) 0.86 (0.37-2.00)
Vegetables intake

<once a day 63(16.1) 285(73.0) 1 1

>=once a day 8(2.1) 34(8.7) 1.06 (0.47-2.41) 1.13 (0.44-2.95)
Cereals intake

<once a day 26(6.7) 113(29.0) 1 1

>=once a day 45(11.5) 206(52.8) 0.95(0.56-1.62) 1.23 (0.65-2.35)
Meat & eggs intake

<once a day 56(14.3) 280(71.8) 1 1

>=once a day 15(3.8) 39(10.0) 1.92 (0.99-3.72) 1.31(0.56-3.09)
Milk, cheeses & yogurt

<once a day 58(14.8) 270(69.3) 1 1

>=once a day 13(3.3) 49(12.6) 1.24(0.63-2.42) 1.10(0.48-2.50)
Sweet & sugars intake

<once a day 34(8.7) 165(42.3) 1 1

>=once a day 37(9.5) 154(39.5) 1.17 (0.69-1.95) 1.15(0.63-2.10)
Meals per day

<3 meals/day 5(1.3) 38(9.7) 1 1

3 meals/day 40(10.3) 141(36.2) 2.16 (0.79-5.84) 1.89 (0.61-5.92)

>3 meals/day 26(6.7) 140(35.9) 1.41(0.51-3.92) 1.07 (0.31-3.75)
Frequency of breakfast

Daily 45(11.5)  234(60.0) 1 1

Not daily 26(6.7) 85(21.8) 1.59(0.92-2.74) 1.57(0.80-3.07)
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Overweight/obesity

Variables Yes No COR (95% CI) AOR (95% CI)
n(%) n(%)

Frequency of lunch

Daily 63(162)  246(63.1) 1 1

Not daily 8(2.1) 73(18.7) 0.43(0.19-0.93)" 0.42 (0.17-1.02)
Frequency of dinner

Daily 44(11.3)  234(60.0) 1 1

Not daily 27(6.9) 85(21.8) 1.69(0.99-2.89) 1.62(0.83-3.16)
Consumption of fast food

Daily 133.3)  62(159) 1 1

Not daily 58(14.9)  257(65.9) 1.08(0.56-2.09) 1.23(0.55-2.77)
Consumption of fat

Daily 2(0.5) 6(1.5) 1 1

Not daily 69(17.7)  313(80.3) 0.66(0.13-3.35) 0.54 (0.07-3.92)
Physical activity pattern
Vigorous or moderate
exercise

Yes 7(1.8) 67(17.2) 1 1

No 64(16.4)  252(64.6) 2.43 (1.07-5.55) 2.66 (1.03-6.90)"
Time spent on TV, video
games or internet

<120 minutes/day  45(11.5)  229(58.7) 1 1

>=120minutes/day  26(6.7) 90(23.1) 1.47(0.86-2.53) 1.49(0.79-2.81)
Sleep duration

Normal 19(4.9) 151(38.7) 1 1

Short 49(12.6) 116(29.7) 3.36 (1.88-6.01) 3.69 (1.94-7.04)"

Long 3(0.8) 52(13.3) 0.46(0.13-1.61) 0.51 (0.14-1.89)
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6. Discussion

Prevalence of overweight and obesity

The overall magnitude of overweight and obesity among adolescents in Addis Ababa was 18.2%,
of which 14.4% accounted for overweight and 3.8% accounted for obesity. This prevalence was
comparable to reports of studies in urban communities of Hawassa and Bahir Dar, which was
15.6% [14] and 16.7% [44], respectively. However, it was higher than the finding of study done
in Ghana [9] and Addis Ababa [5], which was 13.0% and 13.9%, respectively. This could be
explained by change in the lifestyle factors of the society through time.

Determinants of overweight/obesity

Using the World Bank income classification of 2015, household monthly income was statistically
significant association with overweight and obesity. Adolescents from families income more than
22727 ETB per month were 4.1 times more likely to be overweight/obese as compared with
adolescent whose family income was less or equal to 1864 ETB per month [AOR= 4.1(95% CI;
1.1, 15.8)]. This finding was consistent with the result from Egypt where the prevalence of
overweight and obesity significantly higher among the adolescents of high income compared
with those of low income [36]. Similarly, study conducted in Hawassa showed that adolescents
from higher income were 7.19 times more likely to develop overweight/obesity when compared

with adolescent whose family was from low income, AOR= 7.19(95% CI; 2.6, 19.89) [14].

In addition, a finding of a study conducted in Bahir Dar showed significant association between
household income and overweight/obesity, where from higher family income were more likely to
be overweight/obese than from low-income family [44]. This might be related to the patterns of
high energy expenditure from low income, where engaging in any work besides learning
contributes to reducing the prevalence of overweight and obesity. In Ethiopian context, weight

gain in childhood and adolescence is considered a sign of healthiness and high social class.
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Physical activity was another independent predictor that is statistically associated with
overweight/obesity. Adolescents who did not do any vigorous or moderate exercise for at least
ten minutes were 2.7 times at risk of being overweight/obese than those who did vigorous or
moderate exercise [AOR=2.7(95% CI; 1.0, 6.9)]. This result is comparable to findings of studies
conducted in Gondar and Addis Ababa which also showed that lack of physical activity had
positive association with overweight and obesity [2, 5]. A similar report from Pakistan revealed
that lack of physical activity was found to be significantly associated with overweight in
adolescents [37]. Another study in China also indicated that regular physical activity was an
important factor in reducing the prevalence of overweight and obesity [38]. The possible reason
for this result might be due to lower energy expenditure caused by decreased vigorous/moderate

physical exercise.

In both crude and adjusted binary logistic regression, sleep duration was strongly associated with
overweight/obesity. The present study showed that there was the involvement of adolescents with
insufficient sleep according to the minimum recommendation (8 hours/day) [26]. Such behaviors
are due to increase in social, hormonal changes and use of caffeine or stimulants [18], and can
lead to a serious damage to health and quality of life as well as the emergence and worsening of
diseases, overweight/obesity being the focus of the present study. This finding showed that
students having short duration of sleep (<8 hours/day) were 3.7 times more likely to develop
overweight/obesity [AOR=3.7(95% CI; 1.9- 7.0, p=0.000)] than those who sleep normal (8-10
hours/day). This finding was consistent with result from South Korea, where reduced sleep
duration among adolescents was strongly associated with a greater risk for overweight/obesity,
P<0.0001 [40]. Supporting result from Saudi Arabia revealed that sleeping short duration
significantly increased the risk of being obese among adolescents [39]. Similar report from Italy
showed that short sleep duration was significantly associated with obesity for school children

[41].

Another study conducted in Japan also indicated that students with short sleep were 2.87 times
more likely to be obese than normal sleepers [42]. In addition, a consistent finding from Taiwan
showed short sleep duration had positive association with overweight and obesity [43]. One
possible explanation for higher prevalence of overweight/obesity among short sleep duration of

adolescents might be due to staying long at night with academic reading.
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7. Strength and limitation

Strength of the study: This study has used self-administered and interviewer-guided structured
questionnaire to collect data. The study has also used the National Sleep Foundation
Recommendation (2015) as a criterion for classification which is mostly accepted and

recommended to screen short, normal and long sleep durations for adolescent ages.

Limitation of the study: Since the study was cross-sectional in design, it may not be strong
enough to demonstrate direct cause-and-effect relationships between risk factors and outcomes.

During interview there might be recall and social desirability bias by participants.
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8. Conclusion and recommendation

Findings of the study revealed that higher prevalence rates of overweight and obesity were seen
among high school adolescents of Addis Ababa. Having short sleep duration was strongly
associated with overweight/obesity in adolescents. Physical inactivity and coming from high-
income families were also important determinants impacting the risk of overweight/obesity in

adolescents.

Based on the observed findings, it is suggested that there should be collaboration among health
sectors and education sectors of Addis Ababa to reduce problems of adolescent
overweight/obesity. Increasing awareness on adolescent adequate duration of sleep at night
through mass-media should also be considered as important preventive program. Training should
be given at school for parents to encourage their children to involve themselves in more physical
exercises, sports and outdoor activities. Schools should also facilitate the environment for sport
grounds. Furthermore, researchers should conduct longitudinal studies to investigate the

relationship between diet and overweight/obesity.
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ANNEX 1

Conceptual frame work of short sleep duration and overweight/obesity, adopted
from different literatures (fig.3).




ANNEX II: English Questionnaire
Addis Ababa University, School of Public Health

1. Information sheet

Greeting

How are you, I am ——— . I came from Addis Ababa University, Collage of Health Science,
School of Public Health to conduct a research. The aim of the study is to identify the association
between short sleep duration and overweight/obesity in adolescents. Therefore, this study will
have a great contribution in the control and prevention of adolescents’ overweight/obesity and
related chronic diseases in Addis Ababa. Besides, I believe that this study will help in attracting
governmental, non-governmental organizations and stakeholders to contribute their part on these

problems.

During the study period height and weight will be measured using standardized instruments.
Only light clothes will be wearing during measurement of body weight and Height will be
measured using measuring board with bare foot. You also be interviewed about your personal
characteristics, feeding practice, physical activity and night sleep duration. Your name will not be
written in this form and will never be used in connection with any information you tell me. All
information given by you will be kept strictly confidential. Your participation is voluntary and
you are not obligated to answer any question which you do not wish to answer. If you feel
discomfort with the interview, please feel free to drop it any time you want. This interview will

take about 30 minutes.

2. Informed consent
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Having the above information, I honourly invite you to participate in the study.

I the under signed, will like to confirm that, as I give consent to participate in the study, it is with

clear understanding and recognition of:

1. The objective of the study
2. My right to resign from the study during any stage of the study

I confirmed my agreement with my signature after the detailed objective of the study has been

explained to me in the language I understand well.

Signature (participant’s) Signature (collector)

Date Date

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

investigator.

Name of principal investigator: Dessalegn Dereje

Tell: +251-912- 73 25 98
Email: dessdrj@gmail.com
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1. Information sheet for child parents

Greeting

How are you, | am ————, work with Addis Ababa University. We are conducting a research
on assessment of sleep duration and overweight/obesity among high school adolescents in Addis
Ababa. I would like to ask about your willingness for the participation of your child in our study.
We will take measurement of your child height and weight. We will also ask your child eating
habit, physical activity and sleeping duration. This will help us to improve the prevention and
control method of adolescent’s overweight and obesity in Addis Ababa based on your child
information. Your child name will not be written in this form. All information given by your
child will be kept strictly confidential. Your child participation is voluntary and not obliged to
take part in the study. If you feel discomfort to your child participation, please feel free to

disagree. This interview will take about 30 minutes.
2. Informed consent

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

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

1. If yes, you will put your signature below
2. Ifno, you can give your suggestion of refusal

I confirmed my agreement with my signature for my child participation in the study after the

detailed objective of the study has been explained to me in the language I understand well.

Signature (parent) signature (collector)
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Date Date

Part I: socio-demographic characteristics

Questionnaire ID No.—— school name grade level —— section

Name of data collector

No Questions Response

1. 1 Age of the respondent

1. 2 Sex of the respondent 1. Male
Female

—_

Public
Private

1. 3 Type of school

[lliterate

Read and write

1-4 grade

5-8 grade

9-10 grade

11-12 grade

College/TVT completed
University and above completed

1. 4 What is your father’s educational

status?

[lliterate

Read and write

1-4 grade

5-8 grade

9-10 grade

11-12 grade

College/TVT completed
University and above completed

1. 5 What is  your  mother’s

educational status?

1. 6 What is your father’s Daily laborer

Work in private organization
Business man

Civil servant

He doesn’t work

He is not alive

I don’t know

Other (specity)

occupation?

1. 7 What is  your  mother’s Daily laborer

Work in private organization

D=0 NN AW =N U R W0 AW —

occupation?
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Business women
Civil servant
House wife

She is not alive
I don’t know
Other (specity)

PN R

family monthly income?

How do you perceive your

birr

Part II: Dietary information

The next questions ask about diet that you usually eat. As you answer these questions please

think of a typical week in the last year.

No

Questions

Response

2.1

How often did you eat Fruits?

Never

Less than once a week
Once a week

Two to four times per week
Once per day

More than twice per day

Al

2.2

How often did you eat greens

and vegetables?

Never

Less than once a week
Once a week

Two to four times per week
Once per day

More than twice per day

23

How often did you eat Bread and

Cereals?

Never

Less than once a week
Once a week

Two to four times per week
Once per day

More than twice per day

NE LD =R WD =

24

How often did you eat Meat and
eggs?

Never

Less than once a week
Once a week

Two to four times per week
Once per day

More than twice per day

Nh WD -

2.5

How often did you eat Milk,

cheeses, yogurt?

Never

Less than once a week
Once a week

Two to four times per week
Once per day

MRS

w
O




More than twice per day

2.6

How often did you eat Sugar and

sweets?

Nk W =

Never

Less than once a week
Once a week

Two to times per week
Once per day

More than twice per day

Part III: Eating habit

The next questions ask about your dieting habit for the last one year.

No

Questions

Response

3.1

How many times you usually eat per day?

. <l meal a day
1 meal a day

. 2 meals a day

. 3 meals a day

. >3 meals a day

3.2

How often do you eat Breakfast?

. Daily

Sometimes

. Never

33

How often do you eat Lunch?

. Daily

Sometimes

. Never

34

How often do you eat during Tea time?

. Daily

Sometimes

. Never

3.5

How often do you eat Dinner?

Daily
Sometimes

. Never

3.6

How often do you eat during Bed time?

. Daily

Sometimes

. Never

3.7

How often do you eat fast foods?

. Daily

Sometimes

. Never

3.8

How often do you eat deep fries?

. Daily

Sometimes

. Never

3.9

How often do you eat visible fat in meat?

1
2
3
4
5
1
2
3
1
2
3
1
2
3
1.
2
3
1
2
3
1
2
3
1
2
3
1
2
3

. Daily

Sometimes

. Never

Part I'V: Physical activity questionnaire
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Below are questions about individual’s physical activity levels. Please read the descriptions and

answer the questions even if you do not consider yourself to be an 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.

Hard physical activity:

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

minutes at a time.

No Questions Response Cod
e
4.1 Do you engaged in work besides your 1. Yes
education? 2. No
4.2 During the last 7 days, on how many 1. days/week
days did you do vigorous physical don’t know/not sure
activities?
4.3 How much total time did you usually 1. hours/day
spend doing vigorous physical — minutes/day
P g Vig Py 3. don’t know/not sure
activities on one of those days?
4.4 If your pattern of activity varies from 1. hours/day
. . 2 minutes/day
day to day, how much total time did 3 T don’t know/not sure

you spend over the last 7 days doing

vigorous physical activity?

Moderate physical activity:
Think about the activities which take moderate physical effort that you did in the last 7 days.
Moderate physical activities make your breath somewhat harder than normal and may include

carrying light loads, bicycling at a regular pace, or doubles tennis. Do not include walking.
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Again, think about only those physical activities that you did for at least 10 minutes.

No Questions Response Cod
e
4.5 During the last 7 days, on how many 1. hours/day
. . 2 minutes/day
days did you do moderate physical 3 T don’t know/not sure
activities?
4.6 How much total time did you usually 1. hours/day
. . 2 minutes/day
spend doing moderate physical 3 don’t know/not sure
activities on one of those days?
4.7 If your pattern of activity varies from 1. hours/day
. . minutes/day
day to day or includes multiple tasks, 3 don’t know/not sure
how much total time did you spend over
the last 7 days doing moderate physical
activity?
Walking:
Now think about the time you spend walking in the last 7 days. This includes at work and at
home, walking to travel from place to place, and any other walking that you might do solely for
recreation, sport, exercise or leisure.
4.8 During the last 7 days, on how many 1. days/week
days did you walk for at least 10 minutes 2. don’tknow/not sure
at a time?
4.9 How much total time did you usually 1. hours/day
. 2. minutes/day
(7 S
spend walking on one of those days? 3 don’t know/not sure
4.10
If your pattern of activity varies from 1. hours/day
. . 2 minutes/day
day to day or includes multiple tasks, 3 T don’t know/not sure

how much total time did you spend

walking over the last 7 days?

Sitting:

Finally, think about the time you spent sitting on weekdays during the last 7 days. Include time
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spent at class, at home, while doing course work, and during leisure time. This may include

time spent sitting at a desk, visiting friends, reading, and sitting or lying down to watch

television.
4.11 | During the last 7 days how much total 1. hours/weekday
. . o . minutes/weekday
time did you usually spend sitting on a 3 don’t know

week day?

Part V Sedentary activity questionnaire

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

using internet, playing game or watching television.

No Questions Response Code
5.1 Which one do you usually use to go 1. Walking
from home to school 2. Cy‘c le
3. Driven
52 Hours spent with TV programs, video 1. <30min a day
. 2. 30-60min a day
games or internet 3. 60-90min a day
4. >=120minutes a day
5. Never

Part VI: Sleep duration information
Below questions ask about your night sleep duration. As you respond these questions please

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

No Questions Response Code
6. 1 What time did you usually go to bed hours/weekday
on school days?
6.2 What time did you usually wakeup hours/weekday
on school days?
6.3 What time did you usually go to bed hours/weekend
on weekends?
6.4 What time did you usually wakeup hours/weekend
on weekends?
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Part VII: Anthropometric measurements

No Measurements Reading Code
7.1 Height In centimeters ——
7.2 Weight In kilograms (Kg) ———

Thank You!!

ANNEX III: Amharic Version Questionnaire
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QORWONRONRERWONRONREWON2ONRONAOARWON OO RWN =

NNE AhA@-PI°
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nAage7 i+ ho-A-T Atth Ad-T LH
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had 701 Chao D11 AI°&

hHY P TAe NAANE. @« A7E Gao T NATNLU/T Phao D10 V-3 AL PUAU[EAAV-
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ao\N

3.1

AMHT @7 LH OP7 AI°7 PUA LI Lao 10A-?

0477 hA7€ LH 03T
N+ A7€ LH
N+7 AT LH
O+ 207 LH
O+7 h°0T "LH NAS

3.2

N-+AI° L RGO NI°7 PUA LH Lav A7

neP
AT97L LH
NAE AAD-PI°

3.3

N1AI°L I°a N9°7 PUA LH Lav10OA-?

nePb -
A7T978 LH
NAE AAD-PI°

3.4

N1AI°L NEGL A% NI°7 PUA LH Lav1OA-?
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A7T97L LH
NAE AA@-PI°

3.5

N+AI° L & NI°7 PUA LH Lav A7
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A797L LH
NAE AA@-PI°

3.6

N+AI° L Nao ™ F A% NI°7 PUA LH Lao 07
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A797L LH
NANE AAo-PI°

3.7
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PUA LH Lao 107
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AT97L LH
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3.8

O+A° L Q0N e Fm0e 92017 N9°7 PUA ‘LH.
Lav 10A?

ek i
AT97L LH
NAE AA@-PI°

3.9
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WNPWNEREWNRIONRPILONEPRWONERWONRIONDER SN

ek i
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hHU N DA C1AANE AMAR 1°1NL T L8 P T el TLEP T GF @< AOWL Y HCHCEY

L7NNG NP7 8.7 N ALClD- N8 ST EI° P LRPET Lavh(r U-A7I° 10T

Navap ADTT /(LT TLNZHF@7T LT AG NAC NP 4T g @& N Aav'd e T AS ITCE LHP

@ NT AaHTET AATPONP L @LI° AN CT PTLNEC F -7

m7he. ANAR 00

0A U-AI° m7he. 11021 N ANAR TLT NATLME R AAST 7 5T @NT ACEPTFo AN
ANAR 10 NF O m7he. 0t T7402 Ao N1AL A7S.hNe AT O A
AT ACNLHKD @9° AT “NLC Aend®4 STAAE QATL LH (LE7N A 10 &P 2T

LO¢PF@ 2104 AhAR 107 -NF  ehl=

+PC T™ee ao A\ he
4.1 W EIPUCTHL NFenn?4 ONe- @NOT 1. A2®
LAtGAnT? 2. he
4.2 OAGt 7 51+ AI°7 PUA ¢5T m7he. | 1. +qHNI° 7
AhAR +0¢-+7 ACtHo 10C7? 2. AA@-PI°[ACINT KL LAV-I°
4.3 NATHY m7hd. AhAR o0l hAaYH 1. A% rne st
¢G5 ATS OTAI°L I°7 PUA (% T 2. e/ NP7y
NnPAA® ATsto- 1C7 3. AA@-PI°/ACING AL LAV-I°
4.4 eHC®P Ahie 7 P77 7LAL huys 1. A% HNPs+
AAGT 7 51 m7hd. AhAR A€ 2. Lt/ NP+
Nav(ic-T 9°7% PUA LH (NmPAA@- 3. AA@-PI°/ACIMG KL LAV-I°
ATG o NC?
aohhAG AhAR -+C
OAST 7 5 @OT ACEPTFo NAMNE aohhASE AhAR TL4T 00 avhhASE AhAR 10T
AT144.027 N T@N L8 hilAafod eNAM ANVEIL LELCAHTPA:E ATG.U-9° PAAA Buf 177
ANhAT A NG Tl @381 ®LI° Mmé&H kil b Lo AenI°¢ STAN:E avl.anf
ALLIPCI®T A7L1G (.270 A 10 L4222 T ACTHPTF @ €104 AhAR 410177 NF PO
®PC | TPE an N he
4.5 OAST 7 5T AI°7 PUA +51+ anhhAE 1 A% t/0ey
2. e/ NP+
AhA ? S
NAR 40617 O+ 40C 3. AA@-PIIACIME hELAV-I°
4.6 NATHY aphhAS AhAR 4°10-1 hAYH 1. A% Nd
2. P/ NP7
¢ NATS OTAIPL I°% fUA N9 3 AT ACANE hELADTO
NP AAD ATGTo- J0C?
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4.7 eHC® Ahide 7 NP7 P7LAL hUys 1. A% t/ney
2. e/ NP+
AéT T ¢4 A% hhA —_—
ANeT [ 5T anhih ha® +0e- 3. AA@-PICACING AL LAV-I°
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5.2

QAI° & (-EL TC-9° 7 T Oi.-9.¢
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