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ABSTRACT

Background: The Double Burden of Malnutrition is a recent emerging nutritional problem of
the coexistence of both under nutrition and over nutrition. Although several studies have been
conducted on under 5 children malnutrition in Ethiopia, there is a research gap on double burden
of malnutrition among adolescents.

Objective: To assess the magnitude of double burden of malnutrition and its associated factors
among in-school adolescents in Arba Minch town, Southern Ethiopia.

Methods: School based, Cross-sectional study design was conducted among 634 high school
students aged 10 to 19 years old in Arba Minch town from March, 2015 to April, 2015.
Multi-stage sampling method was used. To select the study participant, the schools were first
stratified by ownership as governmental and private. Two schools from each category was
randomly selected and the number of sample size required for each school was allocated
proportional to the number of students in each school and grade level, Finally 406 students
from government and 228 from private were included. A structured questionnaire was used to
collect socio-demographic, food insecurity and physical activity data. Anthropometric
measurements [weight, height, waist circumference and hip circumference] were performed by
using calibrated equipments and standardized techniques. Finally bivariate and multivariate
analysis was done using multinomial regression model using SPSS, version21 and WHO Anthro-

Plus software, version 1.0.4 for classifying nutritional status of adolescents.

Results: The magnitude of underweight, normal and overweight and/or obesity were 19.7%
(95%CI: 16.5%, 23.2%), 69.2% (95%CI: 66.2%, 72.2%) and 11.2% (95%CI: 8.7%, 13.7%),
respectively. Respondents whose family size of five or less were 80% times less likely to be
underweight [AOR=0.2; 95% CI= 0.12 to 0.4] compared to those whose family size of more than
5, whereas, the odds of being overweight and/or obesity was 79% times lower in participants
who spent 9 hours and less in sitting than those who spent in sitting above 9 hours per day

[AOR=0.21; 95% CI=0.1 to 0.4)].

Conclusion and recommendation: This study revealed the coexistence of double burden of
malnutrition among in-school adolescents. Parents’ education, family size and wealth index were
some significantly associated factors. Intersectoral collaboration among health sectors and

education sectors to intervene nutrition problem and nutrition related education is recommended.
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1. INTRODUCTION
1.1. Background

The Double Burden of Malnutrition (DBM) is a recent emerging nutritional problem of the
coexistence of both under weight, and overweight and/or obesity. Most countries are subjected to
both excesses and deficiencies of nutrients and need programmes addressing both issues. The
DBM also recognizes that under nutrition early in the life course contributes to an increased
tendency for over nutrition in adulthood. The DBM affects all countries, rich and poor. At the
individual level the most common form of DBM seems to be energy over nutrition and iron
deficiency. At the population level women are most affected by DBM, with most countries

having more overweight than underweight women (1).

Adolescence is a time of dramatic change. The process of physically developing from a child to
an adult is called puberty, but the chronological age provides only a rough marker of the stage of
puberty. Before puberty, children in developed countries grow approximately 50—70 mm a year
and gain around 2.5 kg a year. Adolescence is the only time in life besides the critical window of
the first 1,000 days (from conception until two years of age) when the velocity of growth
actually increases. Nearly 45% of maximum skeletal mass and 15% of adult height are gained

during adolescence (2, 3).

Children in the developing world also undergo the same changes, although many enter
adolescence thin and stunted through malnutrition and infections during infancy and childhood,
which may delay or extend the period of pubertal changes, thus enabling more time for growth to
catch up (4). A focus on adolescence is central to the success of many public health agendas,
including the Millennium Development Goals aiming to reduce child and maternal mortality and
non-communicable diseases (5). This study assessed the magnitude of DBM and its associated

factors among in-school adolescents in Arba Minch town, Southern Ethiopia.



1.2. Statement of the problem

The magnitude of overweight and obesity in children is increasing worldwide, and currently 1
child in 10 is overweight or obese (6). Results of longitudinal study in United State suggest that
obese adolescents are likely to stay obese into adulthood, and among individuals who were obese
as adolescents, incident of severe obesity was 37.1% in men and 51.3% in women (7).

In lower- to middle-income countries, over nutrition co-exists with under nutrition where most
overweight and obese children being concentrated in urban areas and presents serious social and

psychological impacts (8).

In 2010, overweight and obesity were estimated to cause 3-4 million deaths, 3-9% of years of life
lost, and 3-8% of disability-adjusted life-years (DALYs) worldwide (9).

Africa is experiencing a shift from underweight to overweight along with rapid socioeconomic
and nutritional transition particularly in their urban population. This transformation comes with
increased access to energy-dense foods and less strenuous jobs resulting into many people

having a positive energy balance and hence becoming overweight or obese (10, 11).

The dual burden of malnutrition presents a challenge for programme and policy-makers in
transitional countries. Prioritizing one extreme of malnutrition over the other is difficult on a
limited budget, but under nutrition, especially in children under 5 years of age continues to be the
main focus of research and health care spending. Overweight and obesity particularly in
adolescents receives very little attention, and is difficult to quantify accurately in this age group
due to rapid changes in growth and development, and a lack of consensus over which definition
to use. As a result, there is limited understanding of the problem of dual burden and how best to
manage it. Examination of the two extremes of malnutrition in adolescents may provide insight
into the nature of dual burden and how to direct prevention strategies, both for the immediate
problem of adolescent underweight, and the rapidly increasing problem of adolescent
overweight. Although several studies have been conducted on under 5 children malnutrition in
Ethiopia, there is a research gap on the coexistence of the double burden of malnutrition among

adolescents.



1.3. Significance of the Study

Overweight and/or obesity during adolescence increases the risk for the development of non-
communicable diseases and predisposes the individual to the development of overweight,
obesity, cardiovascular disease, and metabolic and other disorders in adulthood. Therefore data
on magnitude and determinants of obesity in developing countries are needed for primary
prevention. Studies on the prevalence of overweight/obesity in different parts of the country and
identifying high risk groups in the communities are important to design appropriate intervention

strategies.

Therefore, this study will avail baseline information and reference data on the magnitude and its
associated factors of underweight, overweight and obesity among in-school adolescents.
Secondly, it will provide evidences to further research and concerned bodies to plan prevention

strategies for both under and over nutrition simultaneously.



2. LITERATURE REVIEW

There are different factors that affect nutritional status of adolescents ranging from individual,
household and basic factors. Socioeconomic status, age, sex, and mothers’ educational level are

among the important determinants of nutritional status of adolescents (12).

2.1. Magnitude of the Double Burden of Malnutrition

According to Trends of obesity and underweight in older children and adolescents in the United
States, Brazil, China, and Russia: the prevalence of overweight increased during the study
periods in Brazil (from 4.1%-13.9%), China (from 6.4%-7.7%), and the United States (from
15.4%- 25.6%); underweight decreased in Brazil (from 14.8%- 8.6%), China (from 14.5%-
13.1%), and the United States (from 5.1%- 3.3%). In Russia, overweight decreased (from15.6%-
9.0%) and underweight increased (from 6.9%- 8.1%). The annual rates of increase in the
prevalence of overweight were 0.5%, 0.2%, 1.1%, and 0.6% in Brazil, China, Russia and United

States, respectively (13).

A study conducted in all Iranian children entering public and private elementary schools
indicated that, 6.5 % of children had short stature, 19.1 % were underweight, 12.8 % were
overweight and 3.4 % were obese in average. There was no significant difference in terms of

gender, but considerably larger differences were documented among various provinces (14).

In Africa, despite the high prevalence of under nutrition, the prevalence of overweight is
increasing at an alarming rate. It is estimated that 25% to 60% of urban women are overweight
(15). Prevalence study of overweight, obesity, and thinness among urban school-aged children
and adolescents in southern Nigeria were 11.4%, 2.8%, and 13.0%, respectively. More females
(3.7%) than males (1.8%) were obese. The prevalence of overweight was higher among
adolescents aged 10 to 18 years (13%) than among children from 5 to 9 years old (9.4%) and was
highest (23.1%) at age 15 years. Thinness was significantly more prevalent among children
(19.0%) than adolescents (8.3%) and was highest (28.6%) at age 7 years. Age- and sex-related
increases and decreases were observed in the prevalence of overweight, obesity, and thinness.

The rates of overweight, obesity, and thinness were affected by location and income levels (16).



In Ethiopia, a study conducted in Addis Ababa in 2007 reported that the prevalences of
overweight and obesity on elementary school students were 7.6% and 0.9%, respectively (17) .
Another studies done in the same city among High School adolescents in Addis Ababa, the
prevalence of overweight and/or obesity was found to be 9.4% and 7.2%, respectively (18, 19).
High School Adolescents in Urban Communities of Hawassa, Southern Ethiopia showed that the
prevalence of overweight was 12.9% and the prevalence of obesity was 2.7% (20). In the
Northern part of Ethiopia, the overall prevalence of wasting (thinness), overweight and obesity

were 37.8%, 2%, and 0.4%, respectively (21).

The study conducted on changes in the prevalence of underweight and overweight/obesity in
non-pregnant women of reproductive age (ages 15-49), and their main socio-demographic
correlates in Addis Ababa using data from 2000, 2005 and 2011 Ethiopian Demographic and
Health Surveys, revealed the prevalence of overweight/obesity rose significantly from 16.1% to
20.6%; while underweight decreased from 17.9% to 14.1% between 2000 and 2011. Overall,
one-third (34.7%) of these women in this African political capital were malnourished. The
women aged 30-49 are more likely to be overweight/obese as those 15-19, and women with
secondary education are twice as likely as their uneducated counterparts. At the current
rate of decline in underweight and increase in overweight/obesity, after ten years, nearly
40% of the women will be under this malnutrition trap, with serious health consequences

that require new and comprehensive policies (22).

Study done in Gondar revealed that the overall prevalence of overweight and obesity was 5.4%
and 0.5%, respectively. The prevalence of overweight among in-school adolescents from private
schools was 10.1% and was higher than government schools (4%). Overweight was higher
among girls from private school. Consuming sweet food item was significantly associated with
overweight. However, moderate or vigorous sport activity for at least 10 minutes continuously

was only marginally significant (23).



2.2. Health Impact of Overweight and Obesity

According to WHO/FAO (2003), 60% of children who are overweight have at least one
additional risk factor for CVD, such as hypertension, cardiovascular disease or hyper-
insulinaemia. Obese children are at increased risk of Type 2 diabetes, previously considered an
adult disease. Stunting in children is associated with an increased risk for obesity due to impaired
fat metabolism and other metabolic shifts. The health problems associated with obesity in adults
are well known and include: diabetes, hypertension, stroke, CVD and some form of cancers. The

higher the weight the greater the risk of developing any of these conditions (24).
2.3. Factors Associated with Under-nutrition/Over-nutrition

The variables associated with the nutrition transition and obesity epidemic can be grouped into
four crosscutting themes: the Health/Biological Environment, the Economic/Food Environment,

the Physical/Built Environment and The Socio/Cultural Environment (25).

Among Adolescents in Ankara, Turkey, Computer use and TV viewing as well as physical
activity and income level of family are significant risk factors for obesity in Turkish adolescents

(26).

A cross sectional study on double burden of malnutrition in Palestinian school children revealed
that being male sex, mother being unemployed and households not having enough food to eat
were factors associated with underweight. On the other hand, Factors associated with obesity
were age, with children in the ninth grade and time spent watching television and no association
with birth order, birth weight, size of the household, maternal education, and the child’s

nutritional status (27).

According to the national survey done on Dual burden of body weight among Iranian children
and adolescents in 2003 and 2010, the double burden issue has increased among Iranian children
and adolescents, especially in rural areas. This change may be related to epidemiologic

transition, notably in terms of nutrition transition and attributed to lifestyle changes (28).

A systemic review on determinants of stunting and overweight among young children and

adolescents in sub-Saharan Africa revealed that socioeconomic, demographic and environmental



factors were the significant determinants of stunting and overweight. Stunting in childhood is a
risk factor that may result in overweight and obesity later in adolescence and adulthood (29).

Another study done among adolescents in Addis Ababa, Having small family size, learning in
private school and living in male headed household were positively and significantly associated

with overweight and/or obesity (18).

The issue as to whether malnutrition in childhood predisposes to later obesity may be difficult to
recognize owing to the lack of prospective cohorts in developing countries. Such links have been
claimed by studies showing that short adult stature is a risk factor for obesity even after adjusting
for contemporary differences in socioeconomic status (30). In some studies, physical activity was
inversely correlated with being overweight or obese for those engaged in more than 30 minutes
of physical activity versus those engaged in less than 30 minutes’ activity. The same study
highlighted the challenge faced by Pakistani school-aged children which reported a rapid rise in

the number of overweight and obesity despite a persistently high burden of under nutrition (31).

Household food insecurity contributes to poor nutritional health, with negative consequences on
growth and development during childhood. A study done among adolescents from Kilosa
District, Tanzania, indicated that the Household food security is inversely associated with under-

nutrition (32).
2.4. Conceptual Frame Work

The etiology of both extremes of malnutrition is complex and multi-factorial. Socio-
demographic, dietary and behavioral factors are involved, and may serve as useful indicators of
specific groups at risk of becoming malnourished. While each of these themes influences the

double burden of malnutrition, they are not necessarily dependent on each other (Figure 1).
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3. GENERAL OBJECTIVE
The general objective of this study was to assess the magnitude of double burden of malnutrition
and its associated factors among selected in-school adolescents in Arba Minch town, Southern

Ethiopia.

3.1. Specific Objective
+ To determine the magnitude of overweight/obesity.
+ To assess the magnitude of underweight.

+ To identify the associated factors of overweight/obesity and underweight.



4. MATERIALS AND METHODS

4.1. Study Area and Period

The study was conducted in Arba Minch town which is the capital city of Gamo Gofa
zone and Arba Minch Zuria wereda., Southern Nation, Nationality and Peoples Region,
(SNNPR).

Arba Minch is about 430 kms South of Addis Ababa, at an elevation of 1285 meters above sea
level and has a total area of 12, 581.4 square kms (Figure 2). The highland and lowland areas of
the zone are characterized by an average annual rain fall of 1166 mm and 900 mm, respectively.
According to the 2007 Census, the town has a total population of 74,879(33). In Arba Minch
town there were nine high schools (5governmental and 4private) with a total number of 6303

students at the time of the study. The study was conducted from March, 2015 to April, 2015.

Figure 2: Map of the selected high schools in Arba Minch town, March, 2015.
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4.2. Study Design

A School based cross-sectional study design.

4.3. Source Population

All adolescents in the high schools of Arba Minch town

4.4. Study Population

School adolescents of selected high schools
4.5. Inclusion and Exclusion Criteria

4.5.1. Inclusion Criteria

Regular students (grade 9 and 10) with permanent residency and who were present on the day of

survey

4.5.2. Exclusion Criteria

Students with obvious physical disability were exclude.
4.6. Sample Size Determination and Sampling Technique

4.6.1. Sample size determination
Sample size was calculated for each specific objective by Epi Info software version 7
For objective one and two: to determine the magnitude of overweight/obesity and

underweight

The single proportion formula, n = Z* p (1-p) was used considering the following parameters

(Tablel).
42

Z=1.96 at 95% confidence interval
d= margin of error
P =Proportion of underweight

n=total sample size before adding before 10% non response rate
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Table 1: Sample size calculation for the first and second specific objectives.

Specific objective Assumption

P Z d n Neotal* reference
Objective 1 0.15 1.96 0.04 306 337 (20)
Objective 2 0.201 | 1.96 0.04 385 423 (32)

*total sample size after adding 10% non response rate.

For specific objective three: Sample size for proportion of two populations was used

Sample size for the last specific objective (to identify associated factors with malnutrition
among adolescents in Arba Minch town) was calculated by using different parameters by
considering proportion of explanatory variables of malnutrition. On the basis of Hawassa city
sedentary behavior and wealth index study, two explanatory variables of mal nutrition (20) were
considered and the respective sample size for each explanatory variable was calculated

using the formula for comparisons of proportions shown below,

nl= {Za/2N(1+1/r)p(1-p)-ZB\P(1-P ) }+[Py(1-Po)|/r}?
P,-P,

Where, 742 =the Z score at 95 % confidence interval (1.96)
pi=the proportion of over nutrition among non-exposed
p2= the proportion of over nutrition among exposed

r=the ratio between exposed and non-exposed

n;=sample size before addition of non-response rate
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Table 2: Sample Size Determination Using Relevant Determinant Factors with Malnutrition
among School Adolescents from Similar Study.

Relevant factors | Zy,» of 1- | Z,» 0of 95% P, P, Ratio | OR | ng Niotal
B(power) certainty

Sedentary 0.84 1.96 8.9 19 1:1 2.4 1408 |449
behavior
Socioeconomic 0.84 1.96 9.6 20.3 | 1:1 2.4 382 | 420
index

Where, niota1 =total sample size after adding 10% non-response rate

Considering design effect, sample size of the second objective was multiplied with 1.5, giving a
final sample size of n=634.
Since 634 accommodate all the assumptions, it was taken as the final working sample size to

meet all the objectives.

4.6.2. Sampling Technique/ Procedure

Multi-stage sampling method was used. There are five governmental and four private high
schools found in the town. To select the study participant, the schools were first stratified by
ownership as governmental and private schools (Grade 9 and Grade 10). Two schools from each
category were randomly selected and the number of sample size required for each school was
allocated proportional to the number of students in each school and grade level. Finally,
the study participant was selected using cluster sampling by using section from each grade level.
The total of twelve sections (clusters), eight sections from two governmental and the remaining
four sections from two private schools were randomly used to select the final working sample

size of 634 (Figure 3).
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Figure 3: Schematic presentation of the sampling procedures and techniques in Arba Minch high

school students, March, 2015.
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4.7. Data Collection Procedures

4.7.1. Questionnaires

Structured questionnaires were used to collect the data. The questionnaires were adapted from
the Global Physical Activity Questionnaire (GPAQ) Analysis Guide (34) and WHO steps
instrument for chronic disease risk surveillance (35). The questionnaires were developed in
English and then translated in to Amharic and review made for consistency of translation of the
language. Pretest and demonstration of instrument was performed on 5% of the sample from
nearby Arba Minch town of Merab Abaya high school. In addition, daily checkup and follow up
was done by the supervisors. The questionnaire was used to obtain background information on
the adolescents and their parents’ socio-demographic, the participants’ food insecurity and
physical activity patterns.

In this study, the household food insecurity was assessed using household food insecurity access
scale (HFIAS) developed by Food and nutrition technical assistance (36).

4.7.2. Anthropometric measurements

Weight was measured by a digital scale to the nearest 0.1 kg, without shoes and minimum
clothes.

Height was measured with portable stadiometer to the nearest 0.1 cm. The study participants
stood upright on bare feet, with heels together, and buttocks and back touching the meter

rule. Single measurements were taken in each case.

Waist circumference was measured to the nearest 0.lcm with a non-elastic standard
measurement tape. The measurement was taken parallel to the floor at the umbilical level,
with study participants wearing no or only light clothing around the waist area after
expiration.

Hip circumference was measured as standing inter-trochanteric girth according to the WHO
guidelines. Hip circumference (cm) was measured at the widest point around the greater
trochanter.

Waist-to-hip ratio (WHR) was calculated by dividing the waist size by the hip size.

Body mass index (BMI) for age was calculated using Anthroplus software version 1.0.4.
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The measurement was conducted in a private place by an interviewer of the same sex. Three
trained females and three males with BSc in public health, and 2 supervisors qualified with

masters of public health were recruited to collect data and supervise the data collection process.

4.8. Study Variables
4.8.1. Dependent variable: Nutritional status measured by BMI for age

4.8.2. Independent variables:

Socio-Demographic variables
v’ Sex

Age

Grade level

Religion

Wealth index

Residence

Parental education

Family size

AN NNV N N N N

occupation of parents

<

school ownership

Food insecurity
v’ access
Physical Activity and Sedentary Behavior

Activity at work
Travel to and from places

v
v
v" Recreational activities
v

Time Spent sitting on a typical day
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4.9. Operational Definitions (WHO growth reference 2007)

1. Under-weight: BAZ <-2SD

2. Normal weight: BAZ between -2SD and +1SD

3. Over- weight: BAZ between +1SD and +2SD

4. Obesity: BAZ > +2SD

5. A waist-to-hip ratio of 0.85 or greater for females and 0.90 or greater for male is the increased
risks for heart disease and other ailments connected with being overweight.

6. For men, a waist-to-hip ratio of less than 0 .90 and for women, less than 0.85 is considered as

low risk.

7. Food insecurity was assessed by HFIAS score as secure (0-1), mildly food insecure (2-8),

moderately food insecure (9-15) and severely food insecure (16-27).

4.10. Data Analysis Procedures

For the first and second objectives frequency, magnitude of malnutrition was based on the BMI
for age and cut off points using WHO growth reference 2007, Mean and standard deviation (SD)
were calculated to describe the sample population in relation to relevant variables. For the third
objective, Bivariate analysis was performed to explore the association between independent and
outcome variables using crude odds ratio with 95% C.I. Finally, multinomial logistic regression
analysis was done to determine the factors associated with malnutrition since the outcome
variable has more than two categorical variables. Accordingly, adjusted odds ratios (AORs) with
95% Cls were estimated. All variables in the bivariate analysis were taken to the multinomial
logistic regression model. The WHO 2007 growth reference was used as a standard reference for
classifying nutritional status of adolescents using WHO Anthroplus software version 1.0.4. All
statistical analyses were done using the SPSS version 21. Statistical significance was considered
as p-value < 0.05. Principal component analysis was done to determine the wealth index in five

categories.
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4.11. Data Quality Management

To maintain the quality of the data, two days training was given to data collectors on the
objective of the study, measurement procedures and ethical issues prior to the pre-test and an
additional one day of training was given with the final version of the questionnaire before the
start of the actual data collection. The collected data was checked for completeness and
consistencies by the supervisors and the investigator. To test for accuracy, the scales were
checked by placing items of known weight on them after every 10 measurements. The scales
were regularly checked and adjusted to zero after each measurement. Meanwhile, the collected
data was entered into Epi Info version 7 prepared templates by the investigator. 10% of the data
set was double entered, and missing values and outliers were checked using SPSS to check the

accuracy of the entered data.
4.12. Ethical Consideration

An ethical clearance and official letter was obtained from the Research and Ethics Committee of
School of Public Health AAU to Arba Minch Education office, and permission was secured from
Arba Minch education office. After getting permission from school to participate in the study,
Assent was obtained from children’s family through school director for those participants less
than 18 years old and verbal consent was obtained for willingness of adolescents aged 18 years
and above. The students’ privacy during the interview and anthropometric measurement was
maintained by conducting in a private place with interviewer of the same sex. They were
informed that there was no incentives and harm for their participation in this study. Finally the
data obtained from them were kept confidential by not writing participant’s name in the

questionnaire and during interview.
4.13. Dissemination of Results

The final result of this research will be presented to the community of SPH AAU and
disseminated to the school library and respective high schools of Arba Minch town. Finally, it

will be published in reputable journals.
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5. RESULTS

A total of 600 study participants out of 634 were enrolled from government 372 (62%) and 228
(38%) from private with a response rate of 94.6%.

5.1. Socio-Demographic Characteristics

Of the total respondents, 276(46%) were males and 324(54%) females. The mean (£SD) age of
the respondents was 16.32(£1.45) years ranging from 14 to 19 years.

Majority of the study participants 465 (77.5%) reside in urban, 262 (43.7%) were Protestant by
religion and 372 (62%) were from government by school ownership. Of the 600 enrolled
participants, 327 (54.5%) were from grade nine and 273(45.5%) were grade 10 students.
Educational status of parents’ of the study participants revealed that 151(25.2%) mothers and
108(18%) fathers had no formal education.

Over half (55.2%) were living in the family size of more than five. The major occupation of the
fathers was government based 216 (36%) and 185 (30.8%) of mothers were housewives. As for
wealth index quintile, 132(22%) and 129(21.5%) of study participants were from second and

middle socio economic index category, respectively (Table 3).
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Table 3 : Socio-Demographic Characteristics of Respondents in Arba Minch town, Southern
Ethiopia, March, 2015. n=600

variables frequency percent
Residence Urban 465 77.5
Rural 135 22.5
School type Government 372 62
Private 228 38
9 327 54.5
grade 10 273 45.5
Orthodox 246 41
Religion Protestant 262 43.7
Muslim 58 9.7
Others 34 5.7
Family size <=5 269 44.8
>5 331 55.2
Mothers’ Educational status No formal education 151 25.2
Primary 164 27.3
Secondary 134 22.3
More than secondary 151 25.2
Fathers’ Educational status No formal education 108 18
Primary 150 25
Secondary 156 26
More than secondary 186 31
Mothers’ occupational status Housewife 185 30.8
Merchant 176 29.3
Government employee 170 28.3
Daily labourer 14 2.3
Private work 42 7
Others 13 2.2
Fathers’ occupational status Farmer 138 23
Merchant 108 18
Government employee 216 36
Private work 138 23
Wealth index Lowest 94 15.7
Second 132 22
Middle 129 21.5
Fourth 126 21
Highest 119 19.8

20




5.2. Magnitude of Malnutrition

The overall magnitudes of normal weight was 69.2% (95%CI: 66.2%, 72.2%), underweight 19.7
%( 95%CI: 16.5%, 23.2 %) and overweight and/or obesity 11.2% (95%CI: 8.7%, 13.7%)
(Figure 4).

80.0
percentage

69.2

70.0 -

60.0 -

50.0 -

40.0 -

30.0 -

20.0 -

10.0 -

0.0 -
NORMAL UNDERWEIGHT OVERWEIGHT/OBESITY

Nutritional status

Figure 4: Magnitude of Malnutrition of the Respondents in Arba Minch town, Southern Ethiopia,
March, 2015.
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The WHR of 34(5.6%) respondents were in the range of increased risks for heart disease and
other ailments connected with being overweight. The mean HAZ and BAZ of the respondents
were -0.67(£1.4) and -0.18(%1), respectively. The magnitude of stunting according to WHO
2007 reference HAZ cut off value was 18% (95%CI: 15%, 21%). The mean difference of weight
and height was not significant in government and private schools (P-value=0.08); but mean
difference of BAZ, HAZ and WC among government and private school showed significance

(Table 4).

Table 4: Mean (£SD) of anthropometric parameters by school ownership of respondents in Arba
Minch town, Southern Ethiopia, March, 2015

Mean( £ SD)
parameter Government school(n=372) | Private school(n=228) | TOTAL p-value
Weight 55.8kg(£0.4) 52.2kg(£0.5) 54.4(£8.5) | 0.08
Height 1.62m(£0.004) 1.59m(£0.005) 1.61(%0.08) | 0.49
BAZ 1.38(+0.03) 1.48(%0.05) -0.18(£1) >0.0001
HAZ -0.82(x0.07) -0.43(x0.09) -0.67(x1.4) | >0.0001
HAZ<-2 81(13.5%) 27(4.5%) 108(18%) | *
HAZ>-2 291(48.5%) 201(33.5%) 492(82%) | *
WC 67.8cm(+0.4) 63cm(£0.6) 65(%2.5) >.000
HC 80.4cm(+2) 82.1cm(£0.5) 81(£3.1) >.001
WHR 0.78(+0.27) 0.80(£0.35) 0.79(=0.6) | 0.48

m=meter, cm=centimeter, kg=kilo gram, HC=hip circumference, WC=waist circumference

WHR=waist to hip ratio, BAZ=body mass index for age Z-score, HAZ=height for age Z-score

* indicates magnitude and percent not mean
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5.3. Food Insecurity

The proportions of participants that experienced each of the specific conditions that were used to

assess food insecurity in this study are given in Table 5. More than one fourth(25.9%) which

comprise rarely(15.8%),sometimes(7.8%) and often(2.3%) of the respondents experienced worry

or anxiety about food supply, and 24% of respondents reported that household member had to eat

a smaller meal than they felt needed because there was not enough food in the past four weeks

(table 5).

Table 5: Food Insecurity Related Conditions in One Month Preceding the Survey of Respondents
in Arba Minch town, Southern Ethiopia, March, 2015. n=600

HFIAS Question Frequency

Never(0) | Rarely(1) | Sometimes(2) | Often(3)
Worry over household food supply 444(74) 95(15.8) | 47(7.8) 14(2.3)
Not able to eat the kinds of foods they | 472(78.7) | 70(11.7) | 36(6.0) 22(3.7)
preferred
Limited variety of foods due to a lack of | 460 (76.7) | 81 (13.5) | 33 (5.5) 26 (4.3)
resources
Have to eat some foods that they really did | 446 (74.3) | 91 (15.2) | 42 (7.0) 21 (3.5)
not want to eat
Have to eat a smaller meal than they felt | 447 (74.5) | 81 (13.5) | 52 (8.7) 20 (3.3)
they needed
Have to eat fewer meals in a day 456 (76.0) | 74 (12.3) | 42 (7.0) 28 (4.7)
There ever no food to eat of any kind 474 (79.0) | 64 (10.7) |43 (7.2) 19 (3.2)
Go to sleep at night hungry because there 468 (78.0) | 75 (12.5) | 30(5.0) 27 (4.5)
was not enough food?
Go a whole day and night without eating 488 (81.3) | 72 (12.0) |31 (5.2) 9 (L.5)

anything

*Numbers in parenthesis indicates percentage

HFIAS=house hold food insecurity access scale
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The mean HFIAS of the participants based on HFIAS score was 3.29(+5.344). A total of 326
(54.3%) respondents had a score of 0, indicating they never experienced any form of food
insecurity. According to the HFIAS scores categories, majority 382 (63.7%) of participants were
food secure and more than one-thirds (36.3%) of respondents experienced some degree of food

insecurity in the one month preceding the survey (Table 6).

Table 6: Magnitude of Household Food Insecurity Access Scale Scores of the Respondents in
Arba Minch town, Southern Ethiopia, March, 2015

HFIAS Scores Category Frequency Percentage
Food secure(0-1) 382 63.7
Mildly food insecure(2-8) 107 17.8
Moderately food insecure(9-15) 78 13
Severely food insecure(16-27) 33 5.5

HFIAS=household food insecurity access scale
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5.4. Physical Activity and Sedentary Behavior

Job related physical activity, sport related activity and sedentary behavior of study participants
are indicated in Table 6. As indicated in the Table, 195(32.5%) had moderate intensity activity
work and 98(16.3%) were performing vigorous intensity activity work at least once per week

continuously at least for 20 minutes.

Physical activity of participants related to movement from place to place showed that 77(12.8%)
of them were used to walk or riding a bicycle less than 20 minutes continuously in any of a day
in a week and 181(30.2%) participants were used to walk or ride bicycle 5-7 days per week

continuously without interruption for 20 minutes or more.

The result of physical exercise related to sport showed that 120(20%) of participants were not
doing moderate intensity or vigorous intensity activity throughout the week whereas 291(48.5%)
and 189(31.5%) used to exercise moderate and vigorous intensity activity sport, respectively

without interruption for 10 minutes or more at least one day per week.

Duration of sedentary activity performed or time spent in sitting on a typical day was 9 hours or

less among 448(74.7%) respondents and greater than 9 hours among 152(25.3%) of participants.
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Table 7: Physical Activity level and Sedentary Behavior of respondents in Arba Minch town,
Southern Ethiopia, March, 2015. n=600

Variables Frequency | Percent
(“o)
Physical activity related to job
No work 307 51.2
(Working besides Moderate intensity activity work | 195 32.5
Learning) for at least 20 minutes
Vigorous intensity activity work | 98 16.3

for at least 20 minutes

Physical activity related to moving from place to place

(Number of Walking or | No walk 77 12.8
bicycling days per week at | 1-2 185 30.8
least for 20  minutes | 3-4 157 26.2
continuously) 5-7 181 30.2

Physical activity related to sport or recreation

(Vigorous or moderate No 120 20.0
intensity activity sport at Moderate 291 48.5
least for 10 minutes) Vigorous 189 31.5
Sedentary behavior

(Time spent in sitting per <=%hrs 448 74.7
Day) >Ohrs 152 25.3
Hrs=hours
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5.5. Factors Associated with Malnutrition
5.5.1. Socio-Demographic Factors

The associations between adolescents’ socio demographic factors and underweight are indicated
in Table 8 and annex 5a. As shown, being male was 1.7 times more likely to be underweight
than girls [COR=1.7; 95%CI=1.2 to 2.6]. Respondents from family size of 5 or less were 74%
times less likely to be underweight than of family size more than 5{COR=0.26; 95%CI= 0.16 to
0.43]. Parental educational status, father occupational status and wealth index were also

significantly associated with underweight.

The odds of being underweight was more among respondents whose father educational status
had no formal education [COR=13; 95% CI=5.8 to 29], primary [COR=7.9; 95% CI= 3.5to 17]
and secondary [COR= 4.3; 95% CI= 1.8 to 9.9] compared to above secondary. Maternal
education was also significantly associated with underweight. Participants whose mother had no
formal education were about 5times [COR=5.7; 95% CI= 2.9to11.2] and primary 2 times [COR
=2.4; 95% CI= 1.2to4.8] more likely to be underweight compared to mother education above
secondary. In addition, being in the wealth index quintile of lowest was 4times [COR=3.9; 95%
Cl= 1.9 to 8] and second was 3.5times [COR=3.5; 95% CI= 1.7 to 7] more likely to be
underweight. Father occupation of merchant [COR=0.2; 95% CI=0.1 to 0.5] and government
employee [COR=0.5; 95% CI= 0.3 to 0.9] were negatively and significantly associated with

underweight.

After controlling the effect of other variables, only father educational and occupation status,
family size and wealth index remained significant. The odds of being underweight among
participants whose fathers’ had no formal education was 12 times [AOR=12; 95% CI=4 to 34],
primary 6.8 times [AOR=6.8; 95% CI= 2.5 to 18] and secondary education 4times [AOR=4;
95% CI= 1.4 to 10.6)] higher compared to those whose education level above secondary.
Respondents whose family size of five or less were 80% times less likely to be underweight
[AOR=0.2; 95% CI= 0.12 to 0.4 compared to those whose family size of more than 5.
Participants whose fathers’ occupation was merchant were 75% times less likely to be
underweight than private work [AOR=0.25; 95%CI=0.09 to 0.6]. Wealth index quintile of lowest
[AOR=9.4; 95% CI=3 to 29] and second [AOR= 5; 95%CI= 1.8 to14.9] were positively

associated with underweight compared to their counterparts of highest wealth quintile.
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Table 8: Association of Socio-Demographic Factors Associated with Underweight among
Respondents in Arba Minch town, Southern Ethiopia, March, 2015. n=533

Nutritional Status ODDS RATIO
Socio demographic
Variables Underweight Normal | COR(95%CI) AOR(95%CI)
Sex
Male 66 174 1.7(1.2,2.6)* 1.59(0.9,2.7)
Female 52 241 1 1
Family size
<5 24 203 0.26(0.16,0.43* | 0.2(0.1, 0.4)*
>5 94 212 1 1
Mothers’ educational
status
No formal education 53 82 5.7(2.9,11.2)* 1.8(0.7,4.6)
Primary 32 118 2.4(1.2,4.8)* 1.1(0.4,2.6)
Secondary 20 99 1.8(0.8,3.8) 1.3(0.5,3.1)
More than secondary 13 116 1 1
Fathers’ educational
status
No formal education 44 62 13(5.8,29)* 12(4, 34)*
Primary 41 96 7.9(3.5,17)* 6.8(2.5, 18)*
Secondary 25 108 4.3(1.8,9.9)* 4(1.5,10.9)*
More than secondary 8 149 1 1
Fathers’ occupational
status
Farmer 30 96 0.6(0.3,1.2) 1.1(0.3,3.7)
Merchant 9 82 0.2(0.1,0.5)* 0.25(0.1,0.6)*
Government employee 41 154 0.5(0.3,0.9)* 0.67(0.3,1.3)
Private work 38 83 1 1
Wealth index
Lowest 32 57 3.9(1.9, 8)* 9.7(3, 30)*
Second 41 81 3.5(1.7, 7)* 5.5(1.9,15.7)*
Middle 14 99 0.9(0.4,2.2) 1.9(0.6, 6.4)
Fourth 18 87 1.4(0.6, 3) 2.7(0.9, 7.8)
Highest 13 91 1 1

The reference category is: normal weight, *=significant at P-value<0.05, COR=Crude odds ratio,

AOR=Adjusted odds ratio, CI=Confidence interval
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The associations between respondent’s socio demographic factors and overweight and/or obesity
are indicated in Table 9 and annex 5b. Family size, school type and grade level were
significantly associated with overweight and /or obesity.

Government school respondents were 60% times less likely to be overweight/obesity than private
schools [COR=0.4; 95%CI=0.2 to 0.7]. The odds of being overweight/obesity is twice more
among grade 9 students than grade 10[COR=2; 95% CI=1.1, 3.6)]. Participants from family size
of 5 or less were 1.7 times more likely to be overweight than of family size more than

S[COR=1.7; 95%CI=1.03 to 2.9].

After controlling for other confounding factors, family size, wealth index quintile of lowest,
second and middle, fathers’ education level of no formal education, mother occupation of
housewife and being grade 9 students remained significantly associated with overweight and/or

obesity (Table 9).

Respondents whose family size of five or less were 2.6 times more likely to be overweight
and/or obesity compared to those whose family size of more than 5 [AOR=2.6;95%CI=1.3 to
5.5].

The odds of being overweight and/or obesity among participants whose fathers’ had no formal
education was 80% times lower [AOR=0.2; 95% CI=0.03 to 0.9] compared to those whose
education level above secondary; and the odds of being overweight and/or obesity among
participants whose mothers’ were housewives was 90% times lower [AOR=0.1; 95% CI=0.01 to
0.8] compared to those whose occupation was NGO. Wealth index quintile of lowest [AOR=0.2;
95% CI1=0.03 to 0.7], second [AOR= 0.23; 95%CI= 0.1 to 0.8] and middle [AOR= 0.21;
95%CI=0.1 to 0.7] were negatively associated with overweight and/or obesity compared to their

counterparts of highest wealth quintile.
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Table 9: Association of Socio-Demographic Factors with Overweight/ Obesity of Respondents in
Arba Minch town, Southern Ethiopia, March, 2015. n=482

Socio- demographic Nutritional Status ODDS RATIO
variables
Overweight&/obesity | Normal | COR(95%CI) | AOR(95%CI)
School type
Government 29 259 0.4(0.2,0.7)* | 0.5(0.2,1.2)
Private 38 156 1 1
Grade
9 47 221 2(1.1,3.6)* 2(1.01,4.1)*
10 20 194 1 1
Family size
<5 42 203 1.7(1.03,2.9)* | 2.6(1.3,5.5)*
>5 25 212 1 1
Fathers’ educational
status
No formal education 2 62 0.16(0.03,0.7) | 0.2(0.03,0.9)*
Primary 13 96 0.6(0.3,1.4) 0.6(0.2,1.6)
Secondary 23 108 1.1(0.6,2) 1.06(0.4,2.4)
More than secondary 29 149 1 1
Mothers’ occupational
status
Housewife 11 131 0.3(0.07,1.9) | 0.1(0.01,0.8)*
Merchant 27 117 1.03(0.2,5) 0.2(0.02,2.1)
Government employee 15 124 0.5(0.1,2.7) 0.17(0.01,1.5)
Daily labourer 2 8 1.12(0.12,9.9) | 0.3(0.01,5.7)
Private work 10 26 1.7(0.3,9.4) 0.3(0.02, 3)
NGO 2 9 1 1
Wealth index quintile
Lowest 5 57 0.5(0.18,1.5) | 0.2(0.03,0.7)*
Second 10 81 0.7(0.3,1.7) 0.23(0.1,0.8)*
Middle 16 99 0.9(0.4, 2) 0.21(0.1, 0.7)*
Fourth 21 87 1.4(0.7, 3) 0.5(0.18, 1.8)
Highest 15 91 1 1

The reference category is: normal weight, *=significant at P-value<0.05, COR=Crude odds ratio,

AOR=Adjusted odds ratio, NGO=nongovernmental organization
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5.5.2. Food Insecurity

Study participants who were from food secured households in the past four weeks were 65%
likely severely food
[COR=0.35;95%CI=0.16 to 0.79] as shown in Table 10. Household food insecurity of being
food secured remained negatively associated with underweight [AOR=0.3; 95%CI=0.1 to 0.9]

times less to be underweight than those from insecure

after all other variables were controlled by multinomial logistic regression.

Table 10: Association of Food Insecurity Access Scale Scores with Underweight and Overweight
of Respondents in Arba Minch town, Southern Ethiopia, March, 2015. n=533

HFIAS Nutritional Status ODDS RATIO
underweight | normal COR(95%CI) AOR(95%CI)
(Household | Food secure | 59 270 0.35(0.16,0.79)* | 0.3(0.1, 0.9)*
food
insecurity
access scale) | Mildly food | 30 70 0.7(0.29,1.6) 0.6(0.2, 2)
insecure
Moderately 18 57 0.51(0.2,1.2) 0.9(0.3, 3)
food insecure
Severely food | 11 18 1 1
insecure
Overweight/

HFIAS obesity normal COR(95%CI) AOR(95%CI)
(Household | Food secure | 53 270 0.8(0.2,2.7) 2(0.3,12)
food
insecurity
access scale) | Mildly food |7 70 0.4(0.1,1.7) 0.8(0.12,5.7)

insecure

Moderately 3 57 0.2(0.04,1.1) 0.5(0.05,4.7)
food insecure

Severely food | 4 18 1 1

insecure

The reference category is: normal weight, *=significant at P-value<0.05

COR=Crude odds ratio, AOR=Adjusted odds ratio, HFIAS=household food insecurity access scale
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5.5.3. Physical Activity and Sedentary Behavior

Number of walking or bicycling days per week at least for 20 minutes continuously was
significantly associated with underweight (Table 12). After adjusting for other variables, no
vigorous or moderate intensity activity sport at least for 10 minutes became significant

[AOR=.0.4; 95%CI= 0.2 to 0.97].

Table 11: Association of Physical Activity level and Sedentary Behavior with Underweight
among Respondents in Arba Minch town, Southern Ethiopia, March, 2015. n=533

Physical activity and sedentary | Nutritional Status ODDS RATIO
behaviors underweight | Normal COR(95%CI) | AOR(95%CI)
(Working besides | () o | 57 214 1.1(0.6,2) 1.2(0.5, 2.8)
Learning)
moderate | 44 132 1.3(0.7,2.5) 1.9(0.4, 2.4)
vigorous | 17 69 1 1
(Number of Nowalk |11 39 3.4(1.7,7)* 1.1(0.3,2.9)
Walking or
.. 1-2 36 135 2.1(1.1,3.8)* 1.11(0.5,2.1)
bicycling days per
week at least for 20 | 3 4 37 105 2(1.1,3.5)* 1.5(0.8, 3)
minutes
continuously) 37 34 136 1 1
(Vigorous or No 16 88 0.5(0.2,1.02) | 0.4(0.2, 0.97)*
moderate
intensity activity
Moderate | 60 202 0.8(0.5,1.3) 0.6(0.3,1.08)
sport at least for 10
minutes) Vigorous | 42 125 1 1
(Time  spent in | g 96 322 12(0.72.1) | 1.4(0.7, 2.6)
sitting per day)
>%hr 22 93 1 1

The reference category is: normal weight, *=significant at P-value<0.05, COR=Crude odds ratio,

AOR=Adjusted odds ratio
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Number of walking or bicycling days per week at least for 20 minutes continuously and
sedentary behavior were significantly associated with overweight.

Respondents who spent in sitting for 9 hours and less were 80% times less likely to be
overweight and /or obesity [COR=0.2; 95%CI=0.1 to 0.4] compared to more than 9 hours per

day.

All variables were taken to a multinomial logistic regression model to appreciate the effects of
independent variables after the bivariate multinomial logistic regression was done for each
variable. Sedentary activity showed statistically significant association with respondents
overweight and/or obesity. Hence, the odds of being overweight and/or obesity was 79% times
lower in participants who spent 9 hours and less in sitting than those who spent in sitting above 9
hours per day [AOR=0.21;95% CI=0.1 to 0.4)]. Respondents who had no history of walking per
week at least for 20 minutes continuously were 7 times more likely to be overweight and/or

obese than those who walk 5-7 days per week [AOR=7.4; 95% CI=2.6 to 20] (Table 13).
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Table 12: Association of Physical Activity level and Sedentary Behavior with
Overweight/obesity among Respondents in Arba Minch town, Southern Ethiopia, March, 2015

n=482

Physical activity and Nutritional status ODDS RATIO
sedentary behaviors Overweight Normal COR(95%CI) | AOR(95%CI)
&/obesity
(Working No work | 36 214 0.9(0.4,1.9) | 0.6(0.2,1.7)
besides
. moderate | 19 132 0.8(0.3,1.8) 0.8(0.3,2.3)

Learning)

vigorous 12 69 1 1

No walk 27 39 8.5(3.8,18)* 7.4(2.6, 20)*
(Number of
Walking or 1-2 14 135 1.2(0.5,2.9) 1.1(0.4, 2.8)
bicycling 3-4 15 105 1.7(0.7,4) 1.8(0.7, 4.6)
days per week

5-7 11 136 1 1
at least for 20
minutes
continuously)
(Vigorous or |\, 16 88 100.5, 2) 0.7(0.3, 1.8)
moderate
intensity

Moderate | 29 202 0.8(0.4,1.4) 0.5(0.2, 1.2)
activity sport
at least for 10 | Vigorous |22 125 1 1
minutes)
(Time spentin | g 30 322 0.2(0.1,0.4)* | 0.21(0.1, 0.4)*
sitting per
day) >9hr 37 93 1 1

The reference category is: normal weight, *=significant at P-value<0.05, COR=Crude odd ratio,
AOR=Adjusted odds ratio
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6. DISCUSSION

The overall magnitude of underweight and overweight/obesity co-existing together in-selected
high school students of Arba Minch town was 19.7% and 11.2%, respectively. This finding is
more or less consistent with a study conducted in different countries that included Iranian study
which showed 19.1 % underweight, 12.8 % overweight and 3.4 % obese on average; Nigerian
study documenting overweight, obesity, and thinness among urban school-aged children and
adolescents of 11.4%, 2.8%, and 13.0%, respectively (14, 16). Likewise, the study done among
high School adolescents in Addis Ababa, the magnitude of overweight and/or obesity was found
to be 9.4%; and in Hawassa, Southern Ethiopia, the magnitude of overweight and obesity were
12.9% and 2.7% (18, 20). On the other hand, a study in Gondar reported overweight and/or
obesity of 5.9% (23) which is lower than the present finding. This discrepancy might be due to
socio-economic difference, different cut-off points criteria for malnutrition used in the present

study and time of study (seasonality).

The odds of being underweight among adolescents whose fathers’ had no formal education
attended, primary and secondary education were higher than those education level was above
secondary, respectively; and concurs with previous study finding from northern part of Ethiopia
(21). Nevertheless, when compared with Hawassa and Addis Ababa the finding is different (17,
20). This difference observed in this study might be explained by the fact that fathers had better
education with better job opportunity that lead to higher income resulting a better opportunity of
food availability and household resources. In addition to this, educated fathers had better

nutritional awareness as well as better caring of children.
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In this study, respondents whose family size of five or less were observed to be less likely to be
underweight at the same time (double burden) more likely to be overweight and/or obesity than
those whose family size was greater than five. This finding is comparable to the study done in
Addis Ababa and among Adolescents in Osun State, Nigeria (18, 37) .Where both documented

the coexistence of both underweight and overweight/ obesity.

Students whose fathers’ occupation was merchant showed to be less likely to be underweight
than private work; which is in consistent with the study in Palestinian school children and
among adolescents from Kilosa, Tanzania (27, 32). This might be attributed to a better
socioeconomic status of merchants. Wealth index quintile of lowest and second were positively
associated with underweight while respondents who were food secure were negatively associated
with underweight in the present study which concurs with the previous studies of Palestine and

Tanzania (27, 32).

Sedentary activity showed statistically significant association with adolescents overweight and/or
obesity. The odds of being overweight and/or obesity was higher in students who spent more
than 9 hours in sitting than those spent in sitting 9 hours and less per day. There was supporting
findings from Hawassa , Addis Ababa and Ankara, Turkey (18-20, 26). Respondents who had no
history of walking per week at least for 20 minutes continuously were more likely to be

overweight and/or obesity than those who walk 5-7 days per week.

In this study, wealth index quintile of lowest, second and middle, fathers’ education level of no
formal education and mother occupation of housewife were negatively and significantly
associated with overweight and/or obesity. This finding is in line with a study done in South

Africa (38), when the parent’s occupations were compared with the children’s

36



overweight/obesity, the least overweight/obese children’s parents were employed as
domestic/housewife ~workers, while more overweight/obese children’s parents had
professional/business occupations (higher incomes) or were self-employed in the informal sector.
But the finding was not in agreement with a study done in Korea (39) ,where high economic
status was a protective factor for overweight. This discrepancy observed in this study might be
attributed to participants who came from higher economic status family were exposed for fat
dense foods and weight gaining might be considered as a sign of healthiness. On the contrary,
developed countries considered overweight as a disease and those families in low socioeconomic

status might be accessible for fat dense foods.

Being grade 9 student was positively and significantly associated with overweight and/or obesity
compared to grade 10. Nevertheless, studies from Hawassa (20) and Addis Ababa (18) showed
no significant difference among grade level. The difference observed in the present study might
be associated to more awareness of physical exercise of grade 10 students than grade 9; and
another probable reason might also attributed to the adolescent growth spurt sometimes occurs at

an earlier age, leading to increased adiposity.

Respondents who had no vigorous or moderate intensity activity sport at least for 10 minutes
were 60% lower to be underweight [AOR=0.4; 95%CI= 0.2 to 0.97]; and respondents who had
no history of walking per week at least for 20 minutes continuously were 7 times more likely to
be overweight and/or obese than those who walk 5-7 days per week [AOR=7.4; 95% CI=2.6 to
20], alike with study from Hawassa (20). This finding might be explained by the decreased

energy expenditure among this group.
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7. STRENGTHS AND LIMITATIONS

7.1. STRENTHS
v In addition to weight and height, waist circumference and hip circumference was
measured to address the central adiposity by WHR.

v" Multinomial logistic regression model was used to reduce the effect of error.

7.2. LIMITATIONS

There are limitations like; variables which can affect malnutrition such as parental weight status,
nutritional knowledge, dietary intake and disease status of the participants which were not
addressed in this study. Since the study depends on self report, there might be social desirability
and recall bias from respondents. The study was not out of the limitations of cross sectional
study like identifying the temporal relationship. In addition, measurement errors, and Seasonal

variation for food insecurity could be acknowledged as another limitation of the study.
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8. CONCLUSION AND RECOMMENDATION

8.1. CONCLUSION
This study revealed the coexistence of underweight (19.7%) and overweight and/or obesity

(11.2%) among in- school adolescents.

Parental education and occupational status, family size, wealth index, household food insecurity ,
number of walking or bicycling days per week at least for 20 minutes continuously and sedentary

behaviors were significantly associated factors.

8.2. RECOMMENDATION

v Based on the finding; there must be intersectoral collaboration among health sectors and
education sectors to address adolescent nutrition problems, intervening nutrition related
education and family planning in school and community.

v' Physical activity behaviors of adolescents addressing double burden of malnutrition
should be encouraged by schools and youth centers.

v’ There is a need to establish income generating mechanisms in the community.

v’ Further studies and analysis investigating food consumption patterns are required to

confirm nutrition transition trends.
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11. ANNEXES

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

Addis Ababa University, College of Health Sciences, School of Public Health
Questionnaire to assess the prevalence and its associated factors of double burden of

malnutrition among in- school adolescents in Arba Minch town, southern Ethiopia

Hello. My name is and I am here on behalf of Dessalegn Ajema, a post

graduate student from AAU, school of public health. I am here to collect information on the
current status of the magnitude and associated risk factors of double burden of malnutrition. I am
requesting you to participate in this study which would require your response to an interview on
some related issues, measuring weight, height, waist circumference and hip circumference. The
study findings would also be used to design and implement control strategies in the study area in
the future. Your name will not be written in this form and will never be used in connection with
any information you tell us. All information given by you will be kept strictly confidential. Your
participation is purely voluntary and you are not obligate to answer any question you do not wish
to answer. If you feel discomfort with the interview, you can withdraw any time after you get
involved in the study. This interview will take about 30 minutes.

Could I have your Permission to continue?

1. If yes, continue the interview.

2. If no, skip to the next participant by writing reasons for his/her refusal.

For any questions you have, you can contact the Principal Investigator by: 09 13 40 32 82

Interviewer: Code Name signature

Date of interview Time started Time completed

Result of interview: 1. Completed 2.Respondent not available 3.Refused 4. Partially completed
Checked by: Supervisor: Name Signature
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Annex 2: English Version of the Questionnaire

Part I : Socio-Demographic Questions

Name of the school

Student’s code / Identification number

Date of data collection / /

S.N | Socio-Demographic information Response Code
101 | Sex 1. Male
2. Female
102 | Residence 1. Urban
2. Rural
103 | Age -
104 | Gradelevel of the student 1.9
2.10
105 | Schoolownership 1. Governmental
2. Community
3. Private
106 | Religion 1. Orthodox
2. Muslim
3. Catholic
4. Protestant
5. Other
107 | What is the highest level of education | 1. No formal education
your mother has completed? 2. 1-4 grade
3. 5-8 grade
4. 9-10 grade
5. 11-12 grade
6. College/ university completed
108 | What is the highest level of education | 1. No formal education
your father has completed? 2. 1-4 grade
3. 5-8 grade
4. 9-10 grade
5. 11-12 grade
6. College/ university completed
109 | How many people including yourself,
live in yourhousehold? --
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110

Wealth index

QUESTIONS.....

111

Fathers occupational status

1.Farmer

2.Merchant
3.Government employer
4.Private

5.Daily labourer
6.Jobless

7.0thers

112

Mothers occupational status

1.House wife
2.Merchant
3.Government employer
4.Private

5.Daily labourer
6.Jobless

7.0thers

113

Is there vehicle to transport family from
place to place?

1. Yes
2. No
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Part-11I : Household Food Insecurity Access Scale (HFIAS) Measurement Tool

SN QUESTION RESPONSE OPTIONS
2.1. | In the past four weeks, did you worry that 0 = No (skip to Q2.2)
your household would not have enough 1=Yes
food?
2.1.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.2. | In the past four weeks, were you or any 0 =No (skip to Q2.3)
household member not able to eat the kinds 1=Yes
of foods you preferred because of a lack of
resources?
2.2.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.3 In the past four weeks, did you or any 0 = No (skip to Q2.4)
household member have to eat a limited 1 =Yes
variety of foods due to a lack of resources?
2.3a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
In the past four weeks, did you or any 0 = No (skip to Q2.5)
54 | household member have to eat some 1=Yes
Foods that you really did not want to eat
because of a lack of resources to obtain other
types of food?
2.4.a | How often did this happen? 1 = Rarely (once or twice in the past four

weeks)

2 = Sometimes (three to ten times in the past
four weeks)

3 = Often (more than ten times in the past
four
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weeks)

2.5. | In the past four weeks, did you or any 0 = No (skip to Q2.6)
household member have to eat a smaller 1 =Yes
meal than you felt you needed because there
was not enough food?
2.5.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.6. | In the past four weeks, did you or any other | 0 = No (skip to Q2.7)
household member have to eat fewer meals 1=Yes
in a day because there was not enough food?
2.6.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.7. | In the past four weeks, was there ever no 0 =No (skip to Q2.8)
food to eat of any kind in your household 1=Yes
because of lack of resources to get food?
2.7.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.8 In the past four weeks, did you or any 0 = No (skip to Q2.9)
household member go to sleep at 1=Yes
night hungry because there was not enough
food?
2.8.a | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four weeks)
3 = Often (more than ten times in the past
four weeks)
2.9 In the past four weeks, did you or any 0 = No (questionnaire is finished)

household member go a whole day

and night without eating anything because
there was

not enough food?

1 =Yes
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2.9.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)

2 = Sometimes (three to ten times in the past
four weeks)

3 = Often (more than ten times in the past
four weeks)

Part III : Physical Activity And Sedentary Activity

Physical Activity

active person.

increases in breathing or heart rate.

Next I am going to ask you about the time you spend doing different types of physical activity in a

typical week. Please answer these questions even if you do not consider yourself to be a physically

Think first about the time you spend doing work. Think of work as the things that you have to do
such as paid or unpaid work, study/training, household chores, harvesting food/crops, fish. [Insert
other examples if needed]. 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

Questions

Response Code

Activity at work

301

Does your work involve vigorous-intensity

activity that causes large increases in
breathing or heart rate like [carrying or
liftingheavy loads, digging or construction

work] for at least 20 minutes continuously?

Yes 1

No 2 IfNo,gotoP 4

49




302

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

your work?

Number

days

of

303

How much time do you spend doing
vigorous-intensity activities at work on a

typical day?

Hours

minutes

304

Does your work involve moderate-intensity
activity that causes small increases in
breathing or heart rate such as brisk walking
[or carrying light loads] for at least 20

minutes continuously?

Yes

No

2

If No,goto P

305

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

your work?

Number

days

of

306

How much time do you spend doing
moderate-intensity activities at work on a

typical day?

Hours

minutes

mins

Travel to and from places

The next questions exclude the physical activities at work that you have already mentioned.

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

work, for shopping, to market, to place of worship. [insert other examples if needed]

307

Do you walk or use a bicycle (pedal | Yes

cycle) for at least 20 minutes

continuously to get to and from places? No
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308 | In a typical week, on how many days
do you walk or bicycle for at least 20 | Number of

minutes continuously to get to and from | days
places? L

309 | How much time do you spend walking Lol LT

) ] ) Hours
or bicycling for travel on a typical day?

minutes )
hrs mins

Recreational activities

The next questions exclude the work and transport activities that you have already mentioned.

Now I would like to ask you about sports, fitness and recreational activities (leisure), [insert relevant

terms].

310 | Do you do any vigorous-intensity | Yes 1
sports, fitness or recreational (leisure)
activities that cause large increases in
breathing or heart rate like [running or
football,] for at least 10 minutes | No 2 IfNo,go toP 13

continuously?
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Recreational activity (Continued)

Questions Response Code
311 | In a typical week on how many days
do you do vigorous —intensity Sports, | =m==mmem—mm————--
312 | How much time do you spend doing
vigorous —intensity sports, fitness or Hours: minutes
recreational activities in a typical
313 | Do you do any moderate-intensity 1. Yes
sports that cause small increases in 2. No
breathing or heart rate for at least 10 ifno goto P 16
314 | In a typical week on how many days
do you do moderate —intensity sports, | = =mmemmmmmm—————-
315 | How much time do you spend doing
moderate —intensity sports, fitness or Hours: minutes
recreational activities in a typical
Sedentary behavior

The following question is about sitting or reclining at work, at home, getting to and

from places, or with friends including time spent( sitting at a desk sitting with

friends, traveling in a car, bus, reading, playing card or watching television), but not

include time spent sleeping

316

How much time do you usually spend

Sitting on a typical day?

Hours: minutes =-===-===--
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Part 1IV: Wealth index of households related questions

Wealth index of households related questions

501 Private home 1. Yes 2. No

502 Electricity? 1. Yes 2. No

503 An electric mitad? 1. Yes 2. No

504 A refrigerator 1. Yes 2. No

505 A television? 1. Yes 2.No

506 A Bajaj? 1. Yes 2.No

507 Motor cycle 1. Yes 2.No

508 A radio 1. Yes 2.No

509 mobile telephone 1. Yes 2.No

510 A table 1. Yes 2.No

511 A chair 1. Yes 2. No

512 A bed with cotton/ sponge/spring 1. Yes 2.No
matters

513 A kerosene lamp/pressure lamp 1. Yes 2. No

514 Annual farm product per quintal

514a Wheat 1.Yes 2.No | —-—----—--- quintal

514b barley 1.Yes 2.No | ---------- quintal

514c Maize 1.Yes 2.No | ------—-—-- quintal

514d Shinbra 1.Yes 2.No | --------—-- quintal

514e Teff 1.Yes 2.No | ------—-—-- quintal

515 Does household own any agricultural | 1. Yes 2. No
land

515a | How many (local units) of agricultural | Private ----------- (local unit)
land do you won By rent --------- (local units)

516 Presence of cattle’s 1. Yes 2. No
Milk cows, oxenorbulls |~ - in no

516a

516b Horses, donkeys, or mules | = in no

516c | Goats /Sheep? e in no

5164 | Chickens? e in no

53




Part V: Anthropometric Measurements

S.N Measurements Response Code
401 | Weight In kilograms (Kg)

402 | Height in centimeters In centimeters

403 | Waist circumference In centimeters

404 | Hip circumference In centimeters

THANK YOU!
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Annex 3 : Amharic version of Participant’s Consent and Information Sheet

A%0 ANA eZNCHTE MmS AL hAE: CUNLTON MmS

AP T9°UCT heA
PG avIINBS 04.PL7H 1T ava\er, Ph
MSeATA™!
a9, LOAAZAILY ParMy~t (ALAANA R2ACAL (U/ANMSET/F avhh PLUL TPl 414

PUPI®T RAATT AEIT? Ohe A M) ATLTS haPmT PAL. QELT avSC/avmy SO aPAPT (-0t
LG ATWPT ATITTT 10 = (FAPmEE WHATS An@dFav- ATIMGQ TGT OO TERPTT
AMLP/AU/AMLPAAU-=0HY aPmeP AATTVNEE § LIPU4LPE N POTS (AAANAR ATPOPO. §
(aopavp 09O FANLATY/RI°FANLAT LH, (rFaPAlT AMPPUAU/AMESPANY- =NHY O TenT14 CATHI/ KT
NNLAIRaDTIROINESL G090 HEP aPMTAANAY-=27ITT@. o8 NNt avenavC IC +PLHM. 9,00
PmS  TACT  AePhAhd AP ATIQNT RLASAENATHTeOITTQT  avld (9PAMC
A PAU-=NATH/TRPIA000Q aolERTH/T A9° OC ARLPHP=AHY TTT QAT APATE (PLILP
PHAFLMT LPLTPF hWIM@PAT=aPAN aPAMT PTFTEANNT/RTITHEALONT TEE NA AT18&T°/ W1 090

NHVTGTFAPAFEL PLT U0 1.AP 2.A2LAT°
ao\( “PAIP” NPT AaPNTID+ avmPdT PRCM::ATGE 4285 PAPHOTY PPN Narmed G N0 FOqP
AL, 1a°PH ATPG+E +SMNMES 7°CF L&C i

ATTTFD Wt POE PG ATIOT 1o eFan: PALA: 09 13403282

O A L (L PCAPOTOST
a0 B ANAND: AFP-- - mmmmmmm e 4Co =

0 0 [ PR AR R Gl mmm e P7:--

55



Annex 4 : Amharic version of the questionnaire
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Annex Sa: Bivariate and Multivariate Logistic Regressions analysis tables (SPSS Output)

Socio demographic Variables Nutritional status UNDERWEIGHT
normal | underweight | Overweight | COR(95%CI) AOR(95%CI)
&/obesity

Sex male 174 66 36 1.7(1.2,2.6)* 1.59(0.9,2.7)
female 241 52 31 1 1

Age group 14-16 220 73 37 1.4(0.9, 2) 1.1(0.6,1.9)
17-19 195 45 30 1 1

Residence rural 97 27 11 0.9(0.5,1.5) 0.9(0.2,3.5)
urban 318 91 56 1 1

School type government 259 84 29 1.4(0.9,2.3) 0.9(0.5,1.7)
private 156 34 38 1 1
9 221 59 47 0.8(0.5,1.3) 1.1(0.6,1.8)

grade 10 194 59 20 1 1

Family size <=5 203 24 42 0.26(0.16,0.43)* | 0.2(0.1, 0.4)*
>5 212 94 25 1 1

Mothers’ No education 82 53 16 5.72.9,11.2)* 1.8(0.7,4.6)

Educational Primary 118 32 14 2.4(1.2,4.8)* 1.1(0.4,2.6)

status Secondary 99 20 15 1.8(0.8,3.8) 1.3(0.5,3.1)
More than secondary 116 13 22 1 1

Fathers’ No education 62 44 2 13(5.8,29)* 12(4, 34)*

Educational Primary 96 41 13 7.9(3.5,17)* 6.8(2.5, 18)*

status Secondary 108 25 23 4.3(1.8,9.9)* 4(1.5,10.9)*
More than secondary 149 8 29 1 1

Mothers’ housewife 131 43 11 1.4(0.3,7) 1.5(0.2,10)

occupational merchant 117 32 27 1.2(0.2,5.9) 1.7(0.2,13)

status Government employee 124 31 15 1.12(0.2,5.4) 1.8(0.2,14)
Daily labourer 8 4 2 2.2(0.3,15.7) 1.9(0.15,24)
Private work 26 6 10 1.03(0.17,6) 1.6(0.17,14)
NGO 9 2 2 1 1

Fathers’ Farmer 96 30 12 0.6(0.3,1.2) 1.1(0.3,3.7)

occupational Merchant 82 9 17 0.2(0.1,0.5)* 0.25(0.1,0.6)*

status Government employee 154 41 21 0.5(0.3,0.9)* 0.67(0.3,1.3)
Private work 83 38 17 1 1

Wealth index Lowest 57 32 5 3.9(1.9, 8)* 9.7(3, 30)*
Second 81 41 10 3.5(1.7, 7)* 5.5(1.9,15.7)*
Middle 99 14 16 0.9(0.4,2.2) 1.9(0.6, 6.4)
Fourth 87 18 21 1.4(0.6, 3) 2.7(0.9, 7.8)
Highest 91 13 15 1 1
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Annex 5b: Bivariate and Multivariate Logistic Regressions analysis tables (SPSS Output)

Nutritional status OVERWEIGHT/OBESITY
Socio- demographic variables normal | underweight | Overweight | COR(95%CI) (AOR95%CI)
&/obesity

Sex male 174 66 36 1.6(0.9,2.7) 1.9(0.9,3.7)
female 241 52 31 1 1

Age group 14-16 220 73 37 1.1(0.6,1.8) 0.8(0.4,1.6)
17-19 195 45 30 1 1

Residence rural 97 27 11 0.6(0.3,1.2) 0.2(0.04,1.6)
urban 318 91 56 1 1

School type government 259 84 29 0.4(0.2,0.7)* 0.5(0.2,1.2)
private 156 34 38 1 1
9 221 59 47 2(1.1,3.6)* 2(1.01,4.1)*

grade 10 194 59 20 1 1

Family size <=5 203 24 42 1.7(1.03,2.9)* 2.6(1.3,5.5)*
>5 212 94 25 1 1

Mothers’ No education 82 53 16 1.03(0.5,2.1) 2.1(0.7, 6)

Educational Primary 118 32 14 0.6(0.3,1.2) 0.7(0.2, 2)

status Secondary 99 20 15 0.8(0.4,1.6) 1.5(0.6, 4)
More than secondary 116 13 22 1 1

Fathers’ No education 62 44 2 0.16(0.03,0.7) 0.2(0.03,0.9)*

Educational Primary 96 41 13 0.6(0.3,1.4) 0.6(0.2,1.6)

status Secondary 108 25 23 1.1(0.6,2) 1.06(0.4,2.4)
More than secondary 149 8 29 1 1

Mothers’ housewife 131 43 11 0.3(0.07,1.9) 0.1(0.01,0.8)*

occupational merchant 117 32 27 1.03(0.2,5) 0.2(0.02,2.1)

status Government employee 124 31 15 0.5(0.1,2.7) 0.17(0.01,1.5)
Daily labourer 8 4 2 1.12(0.12,9.9) 0.3(0.01,5.7)
Private work 26 6 10 1.7(0.3,9.4) 0.3(0.02, 3)
NGO 9 2 2 1 1

Fathers’ Farmer 96 30 12 0.6(0.2,1.35) 1.7(0.2,10.6)

occupational Merchant 82 9 17 1.01(0.4,2.1) 1.4(0.5,4)

status Government employee 154 41 21 0.67(0.3,1.3) 0.6(0.27,1.7)
Private work 83 38 17 1 1

Wealth index Lowest 57 32 5 0.5(0.18,1.5) 0.2(0.03,0.7)*
Second 81 41 10 0.7(0.3,1.7) 0.23(0.1,0.8)*
Middle 99 14 16 0.9(0.4, 2) 0.21(0.1, 0.7)*
Fourth 87 18 21 1.4(0.7, 3) 0.5(0.18, 1.8)
Highest 91 13 15 1 1

The reference category is: normal weight, *=significant at P-value<0.05, COR=Crude odds ratio,

AOR=Adjusted odds ratio, CI=Confidence interval
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