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Introduction: Thinness and lack of diversified foods are common nutritional problems
among children in developing countries. There is limited evidence on the level of thinness,
and dietary among school aged children in Ethiopia. Therefore, the aim of this study was to
determine the prevalence of thinness and adequate dietary diversity and their predic-
tors among primary schools.

Methods: A cross-sectional study was conducted in Meskan District of Southern Ethiopia,
from October 11 to November 3, 2016. A simple random sampling technique was used to
select 408 school age children. Data on sociodemographic, and anthropometric variables
were collected using structured and trained interviewer administered questionnaires and
anthropometrists, respectively. Body-mass-index-for-age z-scores for thinness were com-
puted using WHO AnthroPlus, and dietary diversity score was generated using 24-hour
recall dietary data. Both bivariate and multivariable logistic regression analyses were done to
identify factors associated with thinness and dietary diversity. A p-value <0.05 was used to
declare the significance of association.

Results: The prevalence of thinness was 10.1% (95% CI=7.1-13). Children who lived in
urban areas were 65% less likely to be thin (AOR=0.35; 95% CI=0.13-0.93) compared to those
who lived in rural areas after controlling for other variables. The proportion of children who
met minimum dietary diversity was 27.5% (95% CI=23-32). Children living in households
with rich wealth index Terciles (AOR=1.88; 95% CI=1.09-3.21) and children living in urban
areas (AOR=2.38; 95% CI=1.28-4.39) were twice more likely to have adequate dietary
diversity compared to their counter parts.

Discussion: The prevalence of thinnessn is less common in the study area when compared to
the prevalence reported by other studies in developing countries. Residence of children was
associated with thinness. The practice of having diversified diet was low among children . Rich
family wealth status and place of residence were significantly associated with adequate dietary
diversity. Hence, targeted interventions that focus on rural children and household socioeco-
nomic status are needed to improve dietary diversity and nutritional status.
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Introduction

Thinness greatly affects both the cognitive and physical development of children.'~
Thinness has been adapted recently as a more appropriate indicator of relatively recent
nutritional deprivation, such as insufficient dietary intakes of energy, protein, or several
micronutrients, than underweight in older children.?
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Undernutrition is widespread among school age children
(particularly in South Asia and Africa), and their nutritional
status often worsens during their school years.'? Studies
showed that the developing countries India, Kenya, and
Tunisia reported that the prevalence of thinness was 49%,
15.6%, and 1.3%, respectively.*®

In Ethiopia, undernutrition and consumption of poor
dietary diversity intake among children continues to be a
major public health problem. A study done in Fogera and
Libo Kemkem Districts of North Ethiopia shows that the
prevalence of thinness among school-aged children was
21.4% in rural areas and 20.8% in urban areas.” Another
study done in rural areas of Tigray, Ethiopia shows that
58.3% of the female children were thin.® Studies done in
Arba Minch area of Southern Ethiopia and Addis Ababa,
capital city of Ethiopia, reported that the prevalence of
thinness was 8% and 6.2%, respectively.”'® Similar
research conducted in National School Health and
Nutrition (SHN) in 2008 showed that the prevalence of
thinness was 23%.'" Socioeconomic status, place of resi-
dency, age, family size, maternal education, poor water
supply & sanitation, diarrhea episodes, and eating less
than three meals per day were the frequently mentioned
factors that influence the nutritional status of the
children.” "

Lack of dietary diversity is a severe problem among poor
populations in the developing countries, where diets are pre-
dominantly based on starchy staples which lack essential
micronutrients and contribute to the burden of malnutrition
and micronutrient deficiencies.'*'® Studies from different
developing countries reported that those having adequate diet-
ary diversity among school age children totaled 11.2% of
Zimbabwe,'* 26.8% of Southwest Ethiopia,15 and 75.4% of
Northwest Ethiopia.'® A number of studies are linked to house-
hold food insecurity, poor socioeconomic status, place of resi-
dence, nutritional knowledge, maternal education and
occupation, all of which are important predictors with dietary
diversity of children.'>!"!?

The prevalence of undernutrition, minimum dietary
diversity, and their predictors are well studied among
children under 5 years old. However, there is limited
information about the level of thinness and school age
children’s dietary diversity in developing countries includ-
ing Ethiopia. Therefore, this study will address the gap by
assessing the level of thinness and improved dietary diver-
sity among primary school children and their predictors in

the study area.

Methods
Study Setting, Design, And Period

This study was conducted in primary schools of Meskan
District, Southern Ethiopia located 135 km south of Addis
Ababa. The district has an estimated total population of
411,933, consisting of 204,037 males and 207,896 females.”®
The district is reported to have 1,800 malnourished cases
annually.?' A total of 6,745 students were enrolled in the
2015/16 academic year. A school-based cross-sectional study
was employed from October 11 to November 3, 2016 to
assess the prevalence of thinness and dietary diversity,
along with their predictors.

Population And Sampling

The source population were the students grade 5—8 in the
selected primary schools during the study period. The
study population were the students who were between
10-15 years. Students with edematous conditions were
excluded from the study.

The sample size was calculated using the single popu-
lation proportion formula with assumptions of were 21.4%
as prevalence of thinness among school aged children in
Fogera and Libo Kemkem District of North Ethiopia,’
95% confidence level, 1.5 design effect, 5% nonresponse
rate, and 4% degree of precision. Finally, a total of 408
participants were included in the study.

Study subjects were selected using a two-stage cluster
sampling technique from the primary schools of Meskan
District. Then 10 schools from the 40 primary schools
were selected randomly to get the primary sampling unit.
Then proportional allocation to size groups was done for
schools to select study subjects from those selected clus-
ters, to get the secondary sampling unit. Study subjects
were then selected by simple random sampling (Figure 1).

Data Collection, Measurements, And
Quality Control

The questionnaire was adopted from the National
Nutrition Survey (NNS).?? Data were collected using a
pre-tested structured interviewer-administered validated
questionnaire. Six research assistants (four nurses working
as data collectors and two health officers working as super-
visors) were recruited for data collection. A three days of
intensive training were given on the questionnaire and data
collection techniques for the data collectors and supervi-
sors by the principal investigator. Data collectors were
supervised throughout the data collection process. The
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Schoolchildren (10-15 years) in 40 primary schools
(Grade 5-8) in Meskan district

Simple random sampling (SRS)

Schoolchildren (10-15 years) in
10 primary schools (Grade 5-8)
in Meskan district (N1=6,745)

Proportion to population size (PPS) and

Simple random sampling
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(N1=960) (N2=695) (N3=840) (N4=710) (N5=591) (N6=650) (N7=645) (N8=674) (N9=500) (N10=480)
PPS &
SRS
School 1 School 2 School 3 School 4 School 5 School 6 School 7 School 8 School 9 School 10
(m=58) (n2=42) (n3=51) (n4=43) (ns=36) (ng=39) (7=39) (ns=41) (n5=30) (n10=29)
SRS

\

N= Total children

L L

n= Sampled children

T= Total

nt= 408 school age children

Figure | Schematic representation of participant enrollment.
Abbreviations: N, Total children; n, Sampled children; T, Total.

data on household wealth index was collected by asking
ownership of durable assets based on EDHS 2016 wealth
index variables.”> Household wealth index was generated
using a principal component analysis after checking all the
assumptions.”* The wealth index was ranked ordered into
Terciles (rich, middle, and poor) 24

Anthropometric measurements consisting of height and
weight were taken based on the standard procedure outlined
in the Anthropometric Indicators Measurement Guide.*®
Children were weighed and measured using a standard
SECA digital scale. Weight was measured following stan-
dard anthropometric techniques and recorded to the nearest

0.1 kilograms without shoes and wearing light clothing.?®
Height was measured using a stadiometer with the four
points (heel, buttocks, shoulders) touching the vertical
stand of the stadiometer and head adjusted in a Frunkfert
Plane. The age of the child in completed years was obtained
from student’s records and confirmed by their parents. In this
study, children whose body mass index (BMI) for age z-score
(BAZ) is below minus two standard deviations (—2 SD) from
the median of the reference population are classified as hav-
ing thinness or underweight. Children whose BMI-for-age
z-score is below —3 SD from the median were considered
severely thin or underweight.”®
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Data on dietary diversity was assessed using food groups
consumed by the schoolchild in the 24 hours prior to the
assessment. A total of 12 food groups were considered in this
study, ie, Cereals, Vitamin A rich vegetables & tubers, White
tubers & roots, Dark green leafy vegetables, Mango, papaya,
or vitamin A rich fruits, Other any fruits or vegetables, Organ
meat (iron-rich), Any meat products, Eggs, Any fish,
Legumes, nuts & seeds, and Milk & milk products. The
outcome, dietary diversity, was assessed using a standard
tool suggested by the Food and Agricultural Organization
to measure children’s dietary diversity.>” Food consumed by
schoolchildren was assessed through 24-hour recall method
and then food items were categorized into the 12 food
groups. A Dietary Diversity Score (DDS) was created as a
summary measure of dietary intake, accordingly participants
who had a DDS of six and above were deemed as having
improved or adequate dietary diversity, whereas inadequate
DDS was ascertained when they had less than six DDS.?’

Questionnaires were first translated from English to
Ambharic (local language) and then back translated to
English to validate consistency. A pre-test was conducted
a week before the actual data collection in 5% of the
sample in a school which is not included in the sample
assumed to have the same socio demographic characteris-
tics with the sampled schools, and a reliability test was
done using cronbach’s alpha.

Data Analysis

The data were edited, coded, and doubly entered into
EpiData 3.1. Analysis was carried out by using SPSS for
windows version 23. Descriptive statistics was computed
for sociodemographic variables. Frequency, mean, and
standard deviation were obtained for continuous variables.
For anthropometric data analysis, standard deviations (z-
scores) were obtained by WHO Anthro Plus software,? to
determine the nutritional status of children.

The collinearity was checked using variance inflation
factor (VIF) and standard error, and non-collinear covari-
ates were included in the independent binary logistic
regression model to assess the possible association of
independent and outcome variables. Hosmer-Lemeshow
test was checked for goodness of fit of the model. 2
Those variables with a p<0.2 in bivariable logistic regres-
sion model were entered into the multivariable logistic
regression model to isolate the independent effect of
each predictor variable on the thinness and dietary diver-
sity while controlling the effects of the other variables (and
their categories) included in the model. Variables with

»<0.05 in multivariable logistic regression analysis were
identified as the predictors of thinness and dietary diver-
sity. The crude and adjusted odds ratio with 95% confi-
dence interval was reported.

Ethical Consideration

The proposal was approved by the ethical committee of
the College of Health Sciences, Jimma University. Every
study participant was briefed about the research intent and
asked for permission to participate on his or her own will,
and was informed that he or she will not miss anything by
refusing to participate in the study. The privacy of study
participants was kept. The participants were reassured
about confidentiality of the data. Consent forms were
signed by the parents of the selected students. The students
themselves also agreed orally to participate in the study.

Results

A total of 378 participants were involved in this study from
408 participants planned to be included in the study, giving
a response rate of 93%. From the 378 schoolchildren, 207
(54.8%) were females and 171 (45.2%) were males, giving
a female-to-male ratio of 1.2:1. The mean (+SD) age of the
children was 12.8 £1.3) years. More than half of the school-
children, 202 (53.4%), were attending grade six. The major-
ity of the study participants, 273 (72.2%), were living in
rural areas. More than half of the fathers, 205 (54.2%), had
completed or were attending primary school education, and
half of the mothers, 189 (50%) had no formal schooling or
were illiterate. Around two thirds of the fathers, 228
(60.3%) were farmers, and 235 (62.2%) of the mothers
were housewives. The majority of the study participants,
342 (90.5%), had a family size above four members. Near to
half, 169 (44.7%), of the study participant were categorized
into rich family wealth status (Table 1).

Health And Environmental Conditions Of

School Children

Only 131 (34.7%) children experienced illness two weeks
preceding the data collection period. History of being
infected with intestinal parasites (20.4%) and malaria
(16.1%) were the health problems in the study area.

About 42.3% of the children usually ate a lunch meal.
Two hundred and thirty-two (61.4%) children had the
habit of skipping any regular meal. The majority of
respondents stated their reason for ping regular meals
was lack of appetite (45.3%).

52 submit your manuscript

Dove

Nutrition and Dietary Supplements 2019:1 |


http://www.dovepress.com
http://www.dovepress.com

Dove

Wolde and Belachew

Table | The Socio-Demographic Characteristics Of The Study
Population In Meskan District Of South Ethiopia

Table 2 Health And Environmental Conditions Of Children In
Meskan District Of South Ethiopia

The availability of home gardening was stated by 77.8% of
the study participants. The majority of the households (84.9%)
reported that they used water from improved sources, and
67.7% treated their drinking water. The majority (91%) of
the respondents had a functional latrine at their home. Of the
respondents, 95.8% had good habit of hand washing after
toilet, and 97.6% washed hands before eating (Table 2).

Variable Category Frequency | Percent Variable Category Frequency | Percent
(%) (%)
Sex Boy 171 45.2 Any illness in last 2 weeks | Yes 131 347
Girl 207 54.8 No 247 65.3
Grade level Grade 5 62 16.4 Infected with intestinal Yes 77 20.4
Grade 6 202 534 parasite No 301 79.6
Grade 7 84 222
Grade 8 30 79 Infected with malaria Yes 61 16.1
No 317 839
Age in years 10-12 159 42.1
13-15 219 579 Meals usually eat Breakfast 85 22.5
Lunch 160 42.3
Place of Rural 273 722 Dinner 133 35.2
residence Urban 105 27.8
Skipped any regular meals | Yes 232 614
Paternal llliterate 125 33.1 No 146 386
education Primary complete 205 54.2
Reasons to skip regular Shortage of | 30 12.9
Secondary complete | 41 10.8
Above secondary 7 1.9 meals food
Lack of 105 453
Maternal llliterate 189 50 appetite
education Primary complete 167 44.2 Sickness 35 15.1
Secondary complete | I8 48 Workload 62 26.7
Above secondary 4 I.1
Availability of home Yes 294 778
Father’s Farmer 228 60.3 gardening No 84 222
occupation Government 28 74
employee Source of drinking water | Improved 321 84.9
Merchant 71 188 Unimproved | 57 15.1
Other 51 135 Treatment of drinking Yes 256 67.7
Mother’s Household work | 235 622 water No 12 323
occupation Government 9 24 Presence of functional Yes 344 91.0
employee latrine at home No 34 9.0
Farmer 16 4.2
Merchant 103 272 Presence of functional Yes 372 98.4
Other I5 4 latrine at school No 6 1.6
Family wealth Rich 169 447 Hand washing after toilet | Yes 362 95.8
status Middle 83 2 No 16 42
Poor 126 333 Wash hands before eating | Yes 369 97.6
Family size <4 members 36 9.5 No ? 24
>4 members 342 90.5 Ever taken health training | Yes 17 261
No 31 69.0

Prevalence Of Thinness Among School
Age Children

The mean and standard deviation (xSD) BMI for age
z-score of students were 0.72 (£1.03). According to the
WHO body mass index (BMI) for age z-score standard,?
the prevalence of thinness among school-aged children

Nutrition and Dietary Supplements 2019:11
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was 10.1% (95% CI=7.1-13), while the prevalence of
severe forms of thinness was 1.3% (95% CI=0-2.6).

The prevalence of thinness was higher among the male
participants (11.7%) compared with the female partici-
pants (8.7%). The prevalence of thinness was slightly
higher among participants aged between 10-12 years
(10.1%) compared with the participants aged 13—15 years
(10%). The highest prevalence of thinness (11.7%) was
observed among participants from rural areas, while the
lowest prevalence of thinness was observed among parti-
cipants from urban areas (5.7%) (Table 3).

Dietary Diversity Intakes By

Schoolchildren

Overall, 27.5% (95% CI=23-32) of children had adequate
dietary diversity. Moreover, the mean dietary diversity
score of participants was 4.66+1.85. The majority (78%)
of children ate cereal staple foods (teff, corn, wheat, sor-
ghum, millet, barley, etc.). Only 18%, 14%, and 5% ate
any meat products, organ meat, and any type of fish,
respectively (Figure 2).

Factors Associated With Thinness And
Adequate Dietary Diversity In Bivariable
And Multivariable Logistic Regression
Model

As shown in the multivariable logistic regression model
(Table 4), with 95% CI, thinness was significantly associated
with place of residence (rural). However, it was not

Table 3 Prevalence Of Thinness By Overall, Sex, Age Groups,
And Residence Of Children In Meskan District Of South Ethiopia

Milk & milk products 7E 67
Legumes, nuts & seeds 7— 27 7
Any fish [T 95
Eggs ] 66
Any meat products 7— E] 82
Organ meat (iron-rich) 7= 14 86

Other fruits or vegetables 58 | Yes
Mango, papaya or vitamin A rich fruits - 64
Dark green leafy vegetables - 64

White tubers & roots |30 70
Vitamin A rich vegetables & tubers m 78
1 22
Coreals "

0 20 40 60 80 100

Figure 2 Types of food groups consumed by children in Meskan district of South
Ethiopia.

significantly associated with age, sex, wealth index, family
size, illness in the last 2 weeks, skipping any regular meals,
source of drinking water, or the availability of home gardening.
Children who lived in urban areas were 65% less likely to be
thin (AOR=0.35; 95% CI=0.13-0.93) compared to those who
lived in rural areas. As indicated in the multivariable logistic
regression model (Table 4), with 95% CI, adequate dietary
diversity was significantly associated with the place of resi-
dence and wealth index. However, it was not significantly
associated with age, sex, family size, educational status of
parent, or illness in the last 2 weeks. Children from those
households with rich wealth terciles (AOR=1.88; 95%
CI=1.09-3.21) and living in rural areas (AOR=2.38; 95%
CI=1.28-4.39) had almost 2-times higher odds of being on
an adequate diversified diet compared to their counterparts
(Table 4).

Discussion

Thinness can be considered less common in the study area,
at 10% of school age children. This finding is in line with
the prevalence observed from Pakistan (10%)*° and
Tamale Metropolis-Ghana (10%).*"

However, the current finding is much lower than the pre-
valence reported from other developing countries such as India
(49%),* Seychelles (27.7%),** and Ghana (19.4%).** This
figure is also lower than the finding reported from the
National School Health Nutrition survey, Ethiopia (23%)."!
This prevalence is also lower than the results of other similar
local studies conducted in Ethiopia.’>*>°

The present study shows that the prevalence of thinness is
higher than those findings from Tunisia (1.3%),° Arba Minch-
South-Ethiopia (8%),” and Addis Ababa City (6.2%)."

Undernutrition varies from region to region depending on
ecological, social, economic, and other factors. In Ethiopia,

Variable Having Thinness Not Having
(<-2 SD) Thinness (=-2 SD)
n (%) n (%)
Overall 38 (l0.1) 340 (89.9)
Sex
Boy 20 (11.7) 151 (88.3)
Girl 18 (8.7) 189 (91.3)
Age
10—12 years 16 (10.1) 143 (89.9)
1315 years 22 (10) 197 (90)
Place of residence
Rural 32(11.7) 241 (88.3)
Urban 6 (5.7) 99 (94.3)
54 submit your manuscript

Dove

Nutrition and Dietary Supplements 2019:1 |


http://www.dovepress.com
http://www.dovepress.com

Dove

Wolde and Belachew

Table 4 Factors Associated With Thinness And Dietary Diversity Among Children In Meskan District Of South Ethiopia

Variable Category Thinness Dietary Diversity
COR (95% CI) AOR (95% CI) COR (95% CI) AOR (95% ClI)
Sex Boy 0.72 (0.37-1.41) 0.73 (0.37-1.46) 0.90 (0.57-1.42) 0.83 (0.51-1.37)
Girl 1.00 1.00 1.00 1.00
Age 1012 years 0.99 (0.51-1.97) 1.04 (0.52-2.08) 1.37 (0.86-2.19) 1.39 (0.83-2.30)
13-15 years 1.00 1.00 1.00 1.00
Place of residence Rural 1.00 1.00 1.00 1.00
Urban 0.26 (0.09-0.75) 0.35 (0.13-0.93)* 2.42 (1.36-4.32) 2.38 (1.28-4.39)*
Family size <4 1.25 (0.37-4.30) 1.36 (0.37-5.03) 1.64 (0.69-3.87) 1.75 (0.69-4.44)
>4 1.00 1.00 1.00 1.00
Wealth status Poor 1.25 (0.57-2.74) 1.10 (0.49-2.46) 1.00 1.00
Medium 0.98 (0.42-2.29) 0.97 (0.40-2.33) 1.44 (0.78-2.65) 1.57 (0.83-2.96)
Rich 1.00 1.00 1.73 (1.03-2.89) 1.88 (1.09-3.21)*
Availability of home gardening Yes 0.26 (0.07-0.99) 1.19 (0.41-2.10) 0.41 (0.22-0.78) 0.56 (0.29—1.11)
No 1.00 1.00 1.00 1.00

Note: *p<0.05.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.

at present, the most serious nutritional problems are mainly
due to low socioeconomic status, inadequate diversity foods,
and poor water supplies.*®>” The variation could also be due
to illiteracy, inadequate access to health facilities, socioeco-
nomic disparities, and cultural differences in dietary habit
and care practices.

The odds of being thin were lower among children who
lived in urban areas than those who lived in rural areas.
The study finding is consistent with findings documented
in E‘[hiopia,38 Nigeria,39 and in Northern Africa,** that
have shown that the prevalence of thinness is higher in
rural areas compared with urban areas. This could be due
to the low socioeconomic status of the rural areascom-
pounded with high energy expenditure of children due
travel to school and other activities. This result is
expected, as the issue of undernutrition is closely linked
with low income, perhaps a lower level of education, and
pover‘cy.41

The current study revealed that only 27.5% of the chil-
dren had consumed food with adequate dietary diversity on
the previous day. Similar findings were reported from Iran
(26.6%),** the National baseline survey in Ethiopia (28%),*
and Gurage Zone, Ethiopia (26.8%)."> The present finding is
lower than the study conducted in Bale zone (80.4%),*
Gonder City-Northwest Ethiopia (75.4%),'® Chiro town-
East Ethiopia (74.2%),*> and Adama town (41.2%),*® but
higher than Zimbabwe (11.2%),*” Libo Kemkem & Fogera

Districts (5%),*® and Amhara region (21.8%).*’ The finding
in this study area was the lower than the reports of developing
countries which could be due to the lack of diversity in
agricultural production, the monotonous nature of dietary
diversification, and the nature of the study.***” The major-
ity (72.2%) of the children included in this study were
also from the rural residence . The monotonous diet in the
area, that is also prevailing all across the country, may be the
result of lack of diversity in agricultural production. This is
the most likely impediment for dietary practices in the study
area. A monotonous diet lacks essential micronutrients and
contributes to the burden of micronutrient deficiencies.**>°
In their resource-poor settings — where ongoing food scarcity
leads to poorly diversified and low nutrient dense child diets
that constrain child growth — food-insecure families .>°
Studies in Ethiopia indicated that food consumption
patterns are very diverse and their food basket consists
of a wide variety of grains and other staples, which are
varied across agro ecology, socioeconomic levels, and

livelihood strategies,”!

as well as affected by tradition of
the societies and food preferences. In order to overcome
the problems of dietary diversity, agricultural interventions
geared towards diversification of food production in the
study area should constitute among the long-term inter-
vention priorities. The authors also believe that inadequate
dietary diversity may well be attributed to a lack of par-

ent’s and children’s knowledge on how to prepare food
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from different food groups. The result of multivariable
logistic regression analysis revealed that students from
urban residence and in a family rich wealth index tertile
had a more adequately diversified diet compared to their
counterparts, which is consistent with the report of a study
from Jimma, Southwest Ethiopia.>>>> This could be
related to more affordability of a variety of food constitu-
ents among rich wealth families.

The limitation of this study was the failure to collect
information on variables like seasonal variation of food
availability, food taboos, and carrying food to schools.
There may be recall bias in reporting different food groups
consumed over the previous day referring to dietary diver-

sity score.

Conclusion

The prevalence of undernutrition is low in the study area
when compared to the report of other studies in developing
countries. Residence of children was associated with thin-
ness. The proportion of children having diversified diet
was low. The practice of having a diverse diet among
children is low. Houshold wealth status of rich and place
of residence were significantly associated with adequate
dietary diversity. In addition, the fact that a small fraction
of respondents mentioned the consumption of foods from
most food sources (except the foods from grains sources
and vegetables to some extent) in a typical day confirms
the seriousness of the food diversity problem in the area.
Hence, targeted interventions that focus on rural children
and household socioeconomic status are recommended to
improve the practice of diversity foods and nutritional
status.
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