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Abstract

Inadequate dietary diversity is one of public health problem among adolescent
girls, especially school —going adolescent girls. There are few of studies on dietary diversity
among adolescent girls' in Ethiopia, particular in Kedida Gamela woreda. Therefore, the aim of
this study was to assess dietary diversity and associated factors among adolescent girls in Kedida

Gamela Woreda high schools.

To assess the dietary diversity and associated factors among high schools adolescent
girls in Kedida Gamela Woreda, Southern Ethiopia, 2022.

Institutional based cross-sectional study was conducted among 347 high schools
adolescent girls in Kedida Gamela Woreda from May 27-June 24, 2022. Simple random
sampling technique was used to select study participants. Data was collected through face-to-
face interviews using a semi structured questionnaire. Epi-data version 4.6 was used to enter
data, which was then exported to SPSS version 23 for analysis. In simple binary logistic
regression analysis variables with p<0.25 was considered as a candidate for multivariable logistic
regression. Variables with a p-value 0f<0.05 in the final model were declared statistically

significant with inadequate dietary diversity.

The proportion of inadequate dietary diversity was (61.4%) with [95% CI. 56.4-66.6].
Being late adolescent (AOR=1.8 95% CI: 1.07-3.08). Adolescents from mother with no formal
education (AOR=2.9 95% CI: 1.36-6.46), living with more than five family members (AOR=2.0
95% CI: 1.16-3.65), having poor nutritional knowledge (AOR=2.3 95% CI: 1.39-3.79) were

significantly associated with inadequate dietary diversity.

The magnitude of inadequate dietary diversity among adolescent girls was high. Age
of adolescent, educational status of mother, family size and nutritional knowledge were factors

significantly associated with inadequate dietary diversity.

Keywords: Dietary diversity, Adolescent girl, High school, Kedida Gamela, Ethiopia
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Chapter one: Introduction

Adolescence is the phase of life between childhood and adulthood, from ages 10 to 19. This age
is a stage of growth and development in the lifespan that needs a balanced diet of micronutrients
to ensure their own healthy growth, development, sexual maturation, and the health of
individual (1,2).

Adolescence girls are a very important unit of our society since they could be mothers and also
plays various roles in the family and the community. In addition, adolescent girls are a timely of
preparation for future childbearing and breastfeeding that needs diversified diet (3,4).

Dietary diversity is the consumption of an adequate micronutrient intake and healthy diet.
Healthy growth needs a balanced diet and adequate micronutrients which includes a variety of
foods from different food groups and is associated with better lives and with potential

intergenerational benefits (5,6).

Nutrients gained from balanced diet are most importantly in cognition and growth for
adolescents. Weight(50%), height (20%) and skeletal mass(50%) of adult are gained in during
this period and 45-60% of adolescent girls are found with suboptimal dietary intake, resulting in
development of varied micronutrient deficiencies and the main nutrition problems affecting
adolescent populations worldwide include malnutrition, iron deficiency and anemia; iodine
deficiency; Vitamin A deficiency; calcium deficiency and other specific nutrient deficiencies like
zinc and foliate (7,8,9,10).

Dietary diversity assessment is advised by World Health Organization and Food and Agricultural
Organization (FAO) because it is critical to know the diet quality of adolescent girls in school
(11). Diet diversity especially during adolescence are critical for their cognitive, growth and
development (12,13). In addition, healthy diet and food choice during adolescence are critical to

full growth, improving health, potential and proper body composition (3,14).

Adolescence represents a window of opportunity to prepare nutritionally healthy food for their
adult life so, early intervention is mainly important for adolescent girls whose not get
diversified diets, which are determinants of academic achievement and maintain good health
(15).



There are around 1.2 billion adolescents in the world, accounting for nearly one fifth of the
global population, with approximately 90% of them living in low and middle income countries,
(16,17).

Globally, only 17% of adolescents had diversified diet. adolescents getting diversified diet were
23.5-50% in the Iran(10),11.2% in the Zimbabwe (18), and similarly, in Ethiopia Gurage zone
26.8% of adolescents was reported as having diversified diet (15). In other, study done in Jimma
Town, South West Ethiopia 61.3% of them was having inadequate dietary diversity. Similarly
study done in Addis Abeba, Woldia and Wolayita Sodo reported 43.3%,49.1% and 72.4% were
getting inadequate dietary diversity respective (11,19,20,21).

Dietary consumption and food selection of adolescents are influenced by many factors ;
including poor household, socioeconomic condition, and unequal intra-familial distribution of
food like specific food taboos, dietary restrictions during menstruation, peer influences, food
preferences, personal and cultural beliefs, mass media, and body image perception (19,22).
Adolescents are mostly suffer to poor quality of essential micronutrients which could has been
attributed by many factors, including low meal frequency, low intakes of whole fruits, total
vegetables, and bean, increased consumption of energy-dense foods, and also many adolescents
do not eat with their family every day because fear from late from school, particularly breakfast
(a regular breakfast consumption in adolescents has been associated with a higher micronutrient
intake) (23,24).

Inadequate dietary diversity is major public health problem among adolescent girl, especially
among school adolescent girls, result in decreased learning ability, delayed sexual maturity, a
lack of concentration, increasing irregular menstruation, impaired physical, low interest in
learning, less energy and also since adolescent is the period of the second catch up growth,
inadequate diet during this time cause slower linear growth faltering., and intellectual
development (7,22,25).



According to studies done in different region of Ethiopia, several factors such as nutritional
knowledge, residence, wealth status, maternal education, maternal occupation and family size

were among identified factors associated with dietary diversity of adolescent girls (11,19,20) .

The normal growth and development of adolescent girls need a healthy diet so, low dietary
diversity lead to anatomical and physiological disturbance, less achievement in an academic
area, impaired physical, reproductive maturity, and micronutrient deficiencies which adversely
affect their health and empowerment. The major reason for focusing on adolescent girls is that
this period of a child’s life is a unique opportunity to break a range of vicious cycles of structural
problems that are transmitted from one generation to the next, such as, gender discrimination
and violence, poor health and nutrition, and Early intervention is particularly critical in
adolescent girls, whose nutritional status marginal to begin with, so improving adolescent girls’
nutrition and delaying their first pregnancy is a promising intervention point

to break this intergenerational cycle of malnutrition(2,21,26,27).

However, in developing countries including Ethiopia, there are few of studies on dietary
diversity school-based studies, assessment and interventions regarding to dietary diversity of
adolescent girls. There are few of studies in Ethiopia, in particular no studies on Kedida Gamela
woreda. Therefore, the aim of this study was to assess dietary diversity and associated factors

among adolescent girls in Kedida Gamela Woreda high schools.

If adolescent girls nutritional needs are not met, they are less success in academicals area,
impaired physical growth and development and also they will be giving birth of undernourished
children, thus transmit to future generations so they need more energy and nutrient greater than

at any other time of life.

Despite school feeding program have been launched in Ethiopia, this service did not reached the
marginalized areas of the community including Kedida Gamela Woreda high schools. Therefore,
the finding of this study will alarm the stakeholders to design appropriate policy and plan that



will help to promote the consumption of diversified diet. This study will also serve as baseline

for future studies.



Chapter Two: Literature Review

Dietary diversity is defined as the simple count of food groups consumed over a given reference
period. It reflects the concept that increasing the variety of foods and food groups in the diet

helps to ensure adequate intake of essential nutrients (28).

School based cross-sectional study conducted among 455 school adolescent in Jimma town
reported 61.3% proportion of them were getting of inadequate dietary diversity. Another
community based cross sectional study conducted in Jimma zone on the sample of 2084
adolescents in the age group of 13-17 years revealed that 80.5% of them were having inadequate
dietary diversity. A school-based cross-sectional study conducted at Dembia district, northwest
Ethiopia on total of 474 participants reported 67.3% were having inadequate dietary diversity
(19,29,30).

An institution-based cross-sectional study was conducted among adolescent students in Woldia
town on sample of 411, found that 49.1% proportion of adolescent girls with inadequate dietary
diversity. Another community based cross sectional study done in Wolayita Zone Southern
Ethiopia that include 843 adolescent girls revealed 72.4% of them were getting inadequate
dietary diversity. A community based cross sectional study conducted in Tigray northern
Ethiopia on a sample of 828 adolescent girls showed that the 54% proportion of the adolescent

were having low dietary diversity (11,31,32).

A facility based cross sectional study done in Gondar town northwest Ethiopia on a sample of
778 adolescent school girls revealed that 26.6% of them were getting inadequate dietary
diversity. Another study conducted in Adama city on a sample of 726 school adolescent girls,
41.2% of them had low dietary diversity. Similarly study conducted in Awash town , Afar region
that included 340 adolescent girls was found 49% of them had poor dietary diversity Another
community based cross sectional study done in Bangladesh on a total of 4865 adolescent girls
and 4907 adolescent boys reported, the prevalence of inadequate dietary diversity among female
(55-4 %) (7,33,34,35).

5|Page



A community based study conducted in Bagladesh on a sample of 300 subjects of which 150
male and 150 female, reported the mean dietary diversity score(DDS) 4.28 £ 1.2, Similarly study
conducted on sample of 506 high school girls aged 15 to 18in Iran has reported the mean dietary
diversity score(DDS) 6.81+1.75.Another study conducted among Tehran adolescent girls
reported Mean + SD of dietary diversity score (DDS) 6.25 + 1.08(27,36,37).

2.2 Factors Associated with inadequate dietary diversity

According to study done in Jimma Zone, residence (P= 0.001), household income (P = 0.013)
were positively associated with inadequate dietary diversity. Study done in Addis Abeba
revealed school type, educational status of mother and occupation of the mother were statistically
associated with low dietary diversity score(LDDS)(20,29).

Another study done in Woldia Northern Ethiopia showed that adolescent from mothers with
secondary and above education level was 73% less likely to have inadequate dietary diversity.
Adolescents living in a family size five and above were 2 times more likely to have inadequate
dietary diversity. The study done in Wolayita Sodo, Southern Ethiopia also reported that family
monthly income, fathers and mothers’ educational status were associated with dietary diversity

(11,31).

Study conducted in Bangladesh reported that, poor educational attainment, poor maternal
education, female-headed household, household food insecurity and poor household wealth were
associated with increased chances of having inadequate dietary diversity (DD) in both sexes,
Study conducted in Dembi district northern Ethiopia found that inadequate dietary diversity was
significantly associated with religion, self-employment and household wealthy status. Another
study conducted in Uganda also reported age of the adolescent and family household wealthy

status were factors associated with inadequate dietary diversity(30,35,38).

According to study done in Woldia northern Ethiopia, found that adolescents who had poor
nutritional knowledge were 4.56 times more likely to have inadequate dietary diversity than
those with good nutritional knowledge. Another study done in Taiwanese elementary school
children also reported that student who had poor nutritional knowledge were more likely to have

poor dietary diversity(11,39).
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Study conducted in Addis Abeba shown that adolescent girls those consuming more sweet food
were 3.6 times more likely to have inadequate dietary diversity. Another study conducted in
Uganda showed that adolescents who never eat from restaurant were more likely to have in

adequate dietary diversity compared to those eat at least ones per week from restaurant(20,38).
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2.3 Conceptual Framework

ﬂ)cio- demographic \

characteristics

e Age
e Grade Dietary Diversity
e Educational status of I—
mother
e Educational status of
father

e Occupation of mother
e Occupation of father

e residence
e Family size
. .y ﬁ/leal pattern related \
e Religion )
. variable
e Ethnicity
i e meal frequency
1
' e eating out of home
\4
e eating companion
e food source
e Nutritional knowledge \ e meal skipping /
e Source of dietary
information

Figure 1: Conceptual Frame Work on Dietary Diversity and Its Associated Factors Among
High School Adolescent Girls in Kedida Gamela Woreda, Southern Ethiopia, 2022. adapted
from different literatutres mainly (15,19,21) and EDHS 2019 quideline
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Chapter Three: Objective of Study
3.1 General objective

+« To assess dietary diversity and associated factors among high school adolescent’s
girls in Kdida Woreda, Southern Ethiopia, 2022.

3.2 Specific objectives

v" To determine dietary diversity among high school adolescent girls in Kdida Woreda,
Southern Ethiopia

v To identify factor associated with dietary diversity among high school adolescent
girls in Kdida Woreda, Southern Ethiopia

9|Page



Chapter Four: Methods and Materials
4.1 Study Area and period

The study was conducted from May 27-June 24, 2022 in Kedida Gamela woreda high
schools. It is located at 4 Km northwest of Durame town which is capital city of Kambata
Tembaro zone. Kedida Gamela Woreda is located at 125 Km from Hawassa, Capital of
SNNPR, and 360 Km from Addis Ababa, capital city of Ethiopia. The woreda has three
governmental high schools. The woreda is known is suitable for the cultivation of Enset,
Godere, Maize, Wheat, vegetable and fruits. Kocho bulla, amicho, sweats potato and, godere
are common food eaten in the Kedida gamela woreda.

4.2 Study design
In this study, an institutional-based cross-sectional study design was applied.

4.3 Source and study population

4.3.1 Source population
All high schools adolescent girls found in the study area in 2022 academic year
4.3.2 Study population

All randomly selected adolescent girls from the three high schools in the Kedida Gamela

woreda high school in 2022 academic year
4.3.3 Study units
Directly participated adolescent girls

4.4 Inclusion and Exclusion Criteria

4.4.1 Inclusion criteria
All adolescent girls in the selected high schools, was included in the study, 2022.
4.4.2 Exclusion criteria

All Adolescent girls who were on fast time, according to his/her religion are not included,

10| Page



4.5 Sample size determination and sampling technique

The sample size for the study was calculated using single population proportion formula
considering the following assumptions: proportion of inadequate dietary diversity score (<5)
0.53 among adolescent girls students was taken from the study conducted in the Gurage

Zone, Southwest Ethiopia (15). Margin of error as 5 %, confidence level at 95 %
The sample size for objective one calculated using single population proportion formula

N=(Z a/2)2 p(1-p)

d2
Where, N = minimum required sample size from the population
Z=196 0o=5%
p =53%=0.53 q=1-P=1-0.53=0.47
d=0.05

N= 196 (53 (1-0.53) =382

(0.05)2

Since source of population size are less than 10,000 so using correction formula below

Nf= _n
1+n
N
Where, N f = final sample size, n= Original sample size
N=size of source population
N= Total number of adolescents of three high school =1981

382/1+382

1981 =320 sample size

11| Page



By adding non-response 10% then the sample size was =352

Final sample size for objective one= 352

The sample size for second objective also calculated by using Epi info version 7 in the

following table

Table 1: sample size determination for the second objective (factors associated with

inadequate dietary diversity)

Variable Magnitude Power, | AOR | Totalsamplesizewit | Ref
(%) Cl h10%nonresponse
Exposed Unexpos
ed
Residence | 62.7 47.00 80,95 |2.00 | 346 (7).
School 36.9 68.9 80,95 |5.2 68 (19)
Family 30.1 64.4 80,90 |2.09 |347 (11)
size

The Calculated sample size for objectives one and objective two above are not the same that

the larger sample size is selected. Accordingly, the final sample size is 352.

In kedida gamela woreda, there are three high schools and all the three high schools were
selected for this study namely Roman, Teza, and Jore. In the three high school’s 1981
students attended their education of which: 1045 students were adolescent girls. Before data
collection the list of students who were collected from each high schools directors, then
combined student data set list contains formation about age, grade level, and school name. A

sampling frame was prepared and the required number of adolescent girls who were selected

12| Page



from each high school was determined based on proportion student size allocation finally,
through a simple random sampling technique, 352 students were selected through computer

generator random table.

Total number of adolescent grils in Kedida Gamela Woreda high schools

(N=1045)
Roman Teza Jore
Dega Gerba Bafena
=302 =178 =565

Proportionally allocated to each high schools

oll®

Simple random sampling method

Figure 2: Schematic diagram of sampling procedure to select adolescent girl
students from high schools in Kedida Gamela Woreda in 2022.
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4.6 Study variables

4.6.1 Dependent variable
Dietary diversity Score

4.6.2 Independent variables

v' Socio demography/ Socio-economic variables (age, grade ,residence , ethnicity,
religion, educational status of father, occupation of father, educational status of
mother, Occupation of Mather, family size and household wealth status)

v' Meal pattern of adolescents (Meal frequency, source of food, skip meal, eating
champion, Meal consumption, skipping meal)

v Nutritional knowledge, Source of dietary information
4.7 Operational definitions

Adolescent: were those found in the group of 10-19 years’ age and According to world
health organization classified on the three categories are early (10-13), middle (14-16), late
adolescent (17-19) (21).

Dietary diversity Score :measures the number of food groups consumed over a 24 hours’
period and assessed using dietary diversity score, adolescent girls who consumed less than
five food groups out of ten (10) were categorized as inadequate dietary diversity whereas
those consumed five and above food group were categorized as adequate dietary
diversity(21).

Adolescent nutritional knowledge: Respondent whose their knowledge scores equal to mean
and above were categorized as having good knowledge whereas respondent whose their
knowledge scores below the mean score were categorized as having poor nutritional
knowledge(11).

Meal pattern: is an overarching construct that is used to describe individuals’ eating patterns

at the level of a ‘meal’, such as a main meal (for example, break- fast, lunch or dinner)(40).
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4.8 Data collection tools and procedure

Data were collected by face-to-face interview using a structured and pre-tested
questionnaire. The questionnaires had five (5) parts. Socio-demographic characteristics was
measured by using 11(eleven) variables, the adolescents meal pattern was measured by
using six(6) variables, Household wealthy status was measured by using twenty-two (21)
items adapted from EDHS2019,(41). Nutritional knowledge was measured by using 10(ten)
variables that was constructed from previous studies(19,42,43) . Dietary diversity score was
measured by using 10 (ten) food groups that was adopted from FAO 2021(44). Participants

were asked to recall24 hours all foods eaten and beverages they consumed.

Data were collected by trained four diploma nurse and one supervisor (experienced BSc
Nurse) who had previous exposure to supervise skills, supervising during the data collection
period. Data were collected by a school to school visit of adolescent girls who attend their
classes, in high school, after explaining the purpose of the study, informed consent was
obtained from each respondent. The data were collected through face-to-face interview
using structured questionnaire collected by was supervising the whole process of data
collection. Data collectors and supervisors are fluent in local language familiar with local

customs.

Data were collected using pre-tested and properly designed questionnaires. To assure data
quality the Questionnaires were translated first translated into Amharic and then to English

to check the consistency.

Pre-testing of the questionnaires was performed using 5% of the sample size on school
adolescent girls with similar socio-demographic characteristics educated in Damboya
woreda high school which is not the actual data collection area. Based on the pre-test some

modifications were done to the questionnaire.

Training was given to data collectors and supervisor on data the collection tools, data

collection techniques, approach to interviews and maintaining of confidentiality of the
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respondent for two days. During the actual data collection every day after data collection
questioners were reviewed, checked for completeness, word errors, unclear questions and
consistency by the supervisor and principal investigator and the necessary feedback was
given to data collectors each morning.

An ethical approval was being obtained from Jimma University Institutional ethical review
committee and submitted Kadida Gamela woreda Education office. Letter of permission was
obtained from Kedida Gamela education office and distributed to the three high schools in
the woreda. Before the start of data collection, was permission obtained from the study
participants and written consent obtained from their parents for participants less than 18
years old. All study participants were informed about the purpose and objective of the study.
Participants were informed that they had full right to discontinue or refuse to participate in
the study. They were also informed that all data obtained from them would be kept

confidential

All data were checked visually, coded, and entered into Epi-data version 4.6 and exported
into SPSS version 23 software packages for analysis. Descriptive statistics (frequency and
cross tab, mean and standard deviation) were calculated. The results were presented in the
form of tables and text using frequencies and summary statistics such as mean, standard

deviation, and percentage to describe the study population with relevant variables.

Before performing Principal Components Analysis (PCA) for variables explaining
household wealth index, all the necessary assumptions and prerequisites were checked. The
degree of association between independent and dependent variables was assessed using odds
ratio with 95% confidence interval. Simple binary logistic regression analysis was
performed to select candidate variables for multivariable analysis. Variables with P-value<
0.25 was taken as a cutoff point to select eligible variables for the multiple regression
analysis and p-value< 0.05 was declared as statistically significant in the final model.

Pseudo regression was performed to check multi-collinearity between independent
variables, the minimum tolerance and maximum variance inflation (VIF) factor was found to

be 0.70 and 1.79 respectively. For the finally fitted multivariable logistic regression model,
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the adequacy of the model to predict the outcome variables was checked by Hosmer-
Lemeshow goodness-of-fit and the P-value > 0.05 (this study Hosmer Lemeshow p- value-
0.216)

The final result of the study will be submitted to Jimma university faculty of public health,
department of human nutrition and dietetics and school of postgraduate studies. The final
report will be communicated to Kadida Gamela woreda education office, Kadida Gamela
woreda health office, and other stakeholders working on adolescent health. Finally, an effort

was made to publish in a peer-reviewed journal
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Chapter Five: Result

5.1 Socio-demographic characteristics of participant

From total sample size of 352, 347 adolescent girls provided response, yielding a response
rate of 98.6%. The study participants included in this study were an adolescent girl who was
in the range of 14 to 19 years and, the mean age of the respondents was (16.94 SD +1.238).
By residence the majority of the participant 276 (79.5 %) were living in the rural. Of the
study participants 273(78.7%) of adolescents live in a family size greater than 5 family

members.

Regarding the educational status of parents, about 171(49.3%) of their fathers had attended
secondary and above and while only 131(37.8%) their mothers did so. Concerning the
occupation of the parents, about half 169(48.7%) of adolescents’ mothers were housewives
and 149(42.9%) of adolescent’s fathers were farmer. table (2).

Table 2: Socio-demographic characteristics of school adolescent girls in Kadida Gamela
woreda High school 2022

Variable(n=347) Category Frequency (%)
Age of student 14-16 107 (30.8)
17-19 240 (69.2)
Grade Level 9-10 212 (61.1)
11-12 135 (38.9)
Residence Urban 71 (20.5)
Rural 276 (79.5)
Ethnicity Kembata 318 (91.6)
Hadiya 17 (4.9)
Other® 14 (4.0
Religion Orthodox 25 (7.2)
Muslim 47 (13.2)
Protestant 228 (65.7)
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Catholic 47 (13.7)

Family size <5 family members 74 (21.3)
>=5 family members 273 (78.7)
Father educational status No formal education 76 (21.9)
Primary education 100 (49.3)
Secondary and above 171 (28.8)
Mather educational status No formal education 103 (29.7)
Primary education 113 (37.8)
Secondary and above 131 (32.6)
Occupation of Mather Housewife 169 (48.7)
Merchant 112 (32.3)
Government employee 55 (15.9)
Daily labor 11 (3.2)
Occupation of father Farmer 149 (42.9)
Merchant 90 (25.9)
Government employee 87 (6.1)
Daily labor 21 (25.1)
Wealthy status Poor 113 (32.6)
Medium 118 (34.0)
Rich 116 (33.4)

Note; a= Oromo, Sidama, Gurage and Amhara
5.2 Meal pattern of school adolescent girls in Kadida Gamela woreda high schools

Regarding food sources of the participants, about two-third (67.4) obtain their food by
purchasing from market, whereas 44(12.7%) from food aid. More than half (55.6%) of the

participants eat 3-4 times per day while only (26.8%) eat breakfast before going to school.
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Preferring eating out 96(37.8%) was the most common reason for missing eating breakfast
before school. With the 24hrs more than two-third (73.2%) of the participants had missed at
least one meal, while the lunch accounts half (50.4%) of missed meal (table 3).

Variable(n=347) Category Frequency
(%)
Source of food Own production 69 (1.9)
Food aid 449 (12.7)
Purchase 234 (67.4)
Meal frequency Two times per day 154 (44.4)
3-4 times per day 193 (55.6)
Eating companions with family member 154 (44.4)
Alone 141 (40.6)
Peer 52  (15.00)
Eating breakfast before going to Yes 93 (26.8)
school
No 254 (73.2)
What are the reason for missing Breakfast not
your breakfast before school prepared at home 77 (30.3)
Prefer eating out 96 (37.8)
Fear of being late 81 (319
Have ever missed your meal in the Yes 254 (73.2)
last 24 hours
No 93 (26.8)
Which one is did not eat Breakfast 93 (36.6)
Lunch 128 (50.4)
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Dinner 33 (12.9)

Regarding the source of dietary information, more than one third (38.9%) heard from family
while, only 53(15.3%) from school. 166(48.7%) of participants responded that eating fruit
and vegetables are good to prevent certain diseases. 138(39.8%) of the participants know the
dietary sources of carbohydrate, 148(42.7%) of the participants know the dietary sources of
proteins, 112(32.3%) knows the dietary source of vitamin, 111(32.0%)of the participants
know the consequence of the health consequences of too much consumption of fatty foods

whereas, only71(20.5%) of the participants know the dietary source of fiber.

The mean knowledge score of the participant was 5.45+1.95. Thus, 190(54.8%) of the
participants were categorized as having a poor knowledge of nutrition and 157(45.2%) as

having a good knowledge of nutrition (table 4).

Variables Category Frequency
(%)
Dietary information source mass 60 (17.3)
media
Friends 99 (28.5)
Family 135 (38.9)
School 53 (15.3)
Do you know eating fruit and vegetables every day Yes 166 (47.8)
is good to prevent the occurrence of a certain disease No 181 (52.2)
Do you know the dietary sources of carbohydrates Yes 138 (39.8)
No 208 (60.2)
Do you know the dietary source of fat Yes 71 (20.5)
No 276  (79.5)
Do you know the dietary sources of proteins? Yes 148 (42.7)
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No 199 (57.3)

Do you know the dietary sources of fiber? Yes 71 (20.5)
No 275 (79.3)
Do you know the dietary sources of vitamins? Yes 112 (32.3)
No 235 (67.7)
Do you know the health consequences of too much Yes 111 (32.0)
' 2
consumption of fatty foods" NO 236 (67.7)
Do you know a low intake of fruit and vegetables Yes 161 (46.4)
Will cause health problems? No 186 (53.4)
Do you know the Yes 206 (59.4)
health conseque_nce of No 141 (40.6)
much consumption of
salt?
Nutritional knowledge Poor 190 (54.8)
knowledge
Good 157  (45.2)
knowledge

In this study, all 347(100%) of adolescent girls had consumed cereal groups while only
27(7.7) of them consumed flash meat, fish and poultry over the 24 hours. The mean dietary

diversity score was 4.38 (SD+1. 449) that ranged from 2 to 9 food groups.

Type of food group Category Frequency%

Cereals(Grain and White roots tubers Yes 347 (100)

and plantains

Pulses (beans, peas and lentils) Yes 120 (34.6)
No 227 (65.4)
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Nuts and seeds Yes 73 (21.0)

No 274 (79.0)
Milk and milk products Yes 125 (36.0)
No 222 (64.0)
Flash Meat and fish Yes 27 (7.7)
No 320 (92.3)
Egg Yes 96 (27.6)
No 251 (72.3)
Dark green leafy vegetable Yes 148 (42.7)
No 199 (57.3)
Other vitamin A-rich fruits and Ye 214 (61.7)
vegetable No 133 (38.3)
Other vegetables Yes 200 (57.6)
No 147 (42.4)
Other fruits Yes 214 (61.7)
No 133 (38.3)
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6.6 Dietary diversity score among adolescent girls in kedida gamela woreda high schools

The proportion of inadequate dietary diversity among adolescents in kedida gamela woreda
high school was 213(61.4%) with [95%CI: 56.4-66.6] (fig.3).

¥ Inadequate DDS

m Adequate DDS

Figure 3: Dietary diversity score among high schools adolescent girls in kedida gamela.

5.5 Binary and Multivariable logistic regression analysis of factors associated with
inadequate dietary diversity among adolescents girls in Kedida Gamela woreda high
schools.

Binary logistic regression was performed to assess the association of each independent
variable with inadequate dietary diversity. In binary logistic regression variables that had an
association with the dependent variables were identified with a P-value of less than 0.25 to
include important variables in the multivariable analysis.

On bivariate analysis, adolescent age, mother’s education status, father’s education status,
family size, mother’s employment status, sources of food, sources of dietary information,
eating breakfast before school and nutritional knowledge were significant at P-value< 0.25.
All these independent variables were analyzed in multivariable logistic regression and from
nine independent variables, four variables were significant association p-value <0.05.
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Therefore, the final predictors of inadequate dietary diversity were age of the adolescent,

family size, maternal; education status and nutritional knowledge.

Compared to adolescents in the category of 14-16, adolescent in the age category of 17-19
were 1.8 times more likely to have inadequate dietary diversity(AOR=1.8(95% CI:1.07-
3.08). Adolescents from mother with no formal education were 2.9 times more likely to have
inadequate dietary diversity than those with secondary and above education (AOR=2.9 (95%
Cl: 1.36-6.46).Adolescent living with more than five family members were 2 times more
likely to have inadequate dietary diversity compared to those from less than five family
members (AOR=2.0 (95% CI: 1.16-3.65).Compared to adolescent with good nutritional
knowledge, those having poor nutritional knowledge were 2.3 times more likely to have
inadequate dietary diversity (AOR=2.3 (95% CI:1.39-3.79)(table 6).

Variable Dietary diversity score
(n=347)
Inadequate  Adequate COR (95%CI) AOR (95%CI) P-
Value
Age of the
studentl4-16  5p(46.7) 57(53.2) 1 1
17-19 163(67.9) 77(32.1) 2.4(1.51-3.84) 1.8(1.07-3.08)*  0.025
Education
status of the
Mather:
No formal edu  79(76.7) 24(23.3) 3.6(2.06 -6.48)  2.9(1.36-6.46)*  0.006
Primary 72(63.7) 41(36.3) 1.9(1.16-3.20) 2.0(1.07-3.86)*  0.029
education

Secondary and 62(61.9) 69(52.7) 1 1

above
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Educational
Status of

Father

No formal
education

Primary
education

Secondary and
above

Mather
occupation

Government
employed

Un employed
Family size

Less than five
member

Greater than
five member

Eating
breakfast
before  yes

goingto no
school

Source of
food

Own produ
Food aid

Purchase
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61(80.3)
56(56)

96(56.1)

23(41.8)
190(65.1)

34(49.9)

179(65.6)

48(51.6)
165(64.9)

45(65.2)
35(79.5)

133(56.80

15(19.7)
44(44)

75(43.1)

32(58.2)
102(34.9)

40(54.1)

94(34.4)

45(48.4)
89(35.03)

24(34.8)
9(20.5)
101(43.2)

3.17(1.67-6.02)

1.2(0.67_1.8)

1
2.5(1.44-4.66)

2.2(1.33-3.77)

1
1.7(1.07-2.81)

1.4(0.81-2.49)
2.9(1.35-6.42)
1

1.0(0.43-2.40)
0.6(0.33-1.12)

1
1.3(0.64-2.71)

2.0(1.16-3.65)*

1
0.7(0.43-1.29)

1.1(0.53-1.93)
1.6(0.65-3.88)
1

0.9
0.11

0.013

0.305

0.95
0.306



Source of
information
about diet
diversity
Mass media

Friends
Family
School

Nutritional
knowledge
poor know

good know

31 (51.7)
59(59.6)
85(62.9)
38(71.7)

138(72.6)
75(47.8)

29(48.3
40(40.4)
50(37.03)
15( 28.3)

52(27.4)
82(52.2)

1
1.3(0.72-2.63)
1.5(0.86-2.94)
2.3(1.08-5.18)

2.9(1.85-4.66)
1

1
0.7(0.77-1.60)
0.8(0.41-1.67)
1.2(0.48-2.84)

2.3(1.39-3.79)*

0.48
0.61
0.72

0.001

Note: ** denote statistically significant variables in multivariable logistic regression
at p-value <0.05, COR: Crude Odds Ratio, AOR: Adjusted Odds Ratio, 1= reference

variable.
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Chapter six: discussion

This study has attempted to assess the magnitude of inadequate dietary diversity and
associated factors among school adolescent girls in Kadida Kamela Woreda. Accordingly,
the study found that 61.4% of school adolescent girls in the study area were not consumed
adequate dietary diversity with mean score of dietary diversity (DDS) 4.38+1.45 SD. Age of
adolescent girl, maternal education, family size and nutritional knowledge were factors

significantly associated with inadequate dietary diversity.

The magnitude of inadequate dietary diversity score among school adolescent girls in this
study was consistent with study conducted on school adolescent in Jimma town
(61.3%)(19).But this finding is lower compared to study conducted in southern
Ethiopia(72.4%)(21)and Jimma zone(80.5%)(29) . Thus, the inconsistency might be due to
difference in study period, difference in the classification of dietary diversity score (DDS),
study area and difference in number of food groups included. However, this finding is
higher compared to study conducted in Dambi Distirict Northern Ethiopia (32.3%)(30),
Tigray Northern Ethiopia(54%) (45) Gondar town (24.6%)(7) Adama town(41.2%) (46),
Awash town Afar Region (49%) (34), Addis Abeba (43.3%)(20), Bagladesh (42.3%) (47).
The variation might be due to difference in socio-demographic characteristics and study

period.

Moreover, the mean score of dietary diversity score (DDS) in current study was consistent
with study done in Pakistan (3.35 * 1.03)(48), Bangladesh (4.28 + 1.2)(45), Adama 4.2 (SD
2.01) (46), Addis Abeba (4.9+1.47)(20), Woldia Northern Ethiopia(4.73+1.186)(11), Sodo
southern Ethiopia(3.56 (x1.2)(21) and Tigray Northern Ethiopia 3.5 (32).The mean score in
this study was higher compared to study done in Awash town Afar region (2.81+ 0.501)(34),
but lower than study done in Iran(6.81+1.75)(36) ,in Tehran (6.25 + 1.08.This disparity
might occurred due to socio-economic differences and the presence of food-based dietary

guidelines in some countries which promote consumption of diversified diet.

In this study, maternal education status was significantly associated with inadequate dietary
diversity score. Adolescent from mothers who had no formal education were 2.9 times more
likely to have inadequate dietary diversity compared with those from mothers with

secondary education and above. This finding is in line with study conducted in Addis Abeba
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(20),Jimma town (19),Gurage Zone (15), Adama town (46), Wolayita Zone Southern
Ethiopia (21). This could be because uneducated mothers have inadequate information on
the importance of having a locally available diversified food. In addition, educated mothers
can easily convert the nutrition knowledge to practice while purchasing and preparing food
because of the majority of the home activities are dominated by mothers in the Ethiopia
context . This finding was more supported by study conducted in Woldia Northeast Ethiopia
that reported, adolescent girls from mother education secondary and above were 73% less
likely to get inadequate dietary diversity than mother with no formal education (11).

Compared to adolescents living with family size less than five, those living with greater than
five families were 2 times more likely to have inadequate dietary diversity. This finding was
consistent with study done in Woldia North east Ethiopia (11), Evidence from the 2011
Welfare Monitoring Survey, Ethiopia (49). It is an undeniable reality that as a family
member increases; it becomes more difficult for them to provide adequate and diversified
food to meet for everyone’s need. Because of this, the parent prioritizes and gave attention

only to fulfill the daily necessities rather than dietary quality.

In this study, adolescents having poor knowledge of nutrition were 2.3 more likely to have
inadequate dietary diversity compare to those who have a good knowledge of nutrition. This
finding was consistent with study done in Woldia Northeast Ethiopia(11),
Luxembourg(50).This implies that those adolescents with poor nutritional knowledge have
less probability to consume nutritious and diversified food .This finding was more supported
by study done in Taiwanese elementary school in which ,students’ nutritional knowledge

were positively correlated with dietary diversity score (39).

Age of the adolescent was statistically associated with inadequate dietary diversity,
adolescent whose age 17-19 were 1.8 more likely to have inadequate dietary diversity
compared to those adolescent 14-16 age group. This might be due to as age of a child
increases the family’s care and attention to the children decreases, especially in Ethiopian
context, thus late adolescents are vulnerable to have inadequate dietary diversity. In addition
late adolescents are higher probability of having eating disorder that hinders their food
selection (51). Contrary to this finding, study conducted in Eastern Uganda reported that

adolescent whose in the age interval 10-14 were more likely to have inadequate dietary

29| Page



diversity than 15-19 (38). This variation might be due to difference in study design, culture

and way of life across the study population.
Limitation of the study

This study has its own limitations such as:-

v’ First the cross-sectional nature of the study limits the strength of determining
associated factors.

v Second, the study assessed individual dietary diversity only for the last 24 hr.; hence,
there might be lack of a correct reflection of the usual dietary habits of adolescent’s
girls

v’ Leads to social disability bias

v Recall bias

Strength of the study:

v All high schools found in kedida gamela woreda were included in this study's
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Chapter Seven: Conclusion and recommendation

The magnitude of inadequate dietary diversity in this study was high; while adolescent age,
maternal education status, family size and nutritional knowledge were factors significantly
associated factors with inadequate dietary diversity score among adolescent girls in Kadida

Gamela Woreda high schools

In order to break intergenerational cycle of malnutrition, promoting diversified food
consumption is a good opportunity, since today adolescents are tomorrow mothers. Hence,

based on the finding the following recommendations are suggested.
Kedida Gamela Woreda Health Office:

v" Nutrition education should be designed and provided for adolescent girls both at the
facility and community level, (like gardening, home economics (baltina), food
demonstration, agric extension workers, and health extension worker).

v Promotion and utilization of family planning methods so as to have small family size
should be encouraged

v" Specific attention should be given for in the late adolescent’s girl concerning their

dietary diversity.
Kedida Gamela Educational Office

v" Scheduling appropriate time for nutrition education in the school with collaboration
with relevant stakeholders such as Woreda health office and NGOs
v" Encouraging females for further education should be mobilized at school and

community level.
Researchers or future perspective

v" Furthers studies need to be conducted including qualitative aspects regarding factors

associated with inadequate dietary diversity.
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Jimma University, Institute of Health, Faculty of Public Health, Department of

Human Nutrition and Dietetics

Dietary diversity and associated factors among high schools adolescent girl in Kedida

Gamela Woreda, southern Ethiopia, 2022

1. Information and consent form sheet from parents or guardians for age<

18 years adolescent girls.

This is study on magnitude of dietary diversity and associated factors among school
adolescents in kedida gamela woreda conducted by Askale Lodamo for partial
fulfillment of master’s degree in Jimma University, institute of health science, faculty
of public health, department of human nutrition and dietetics, faculty of public health.
Your child has been selected simple randomly to participate in this study. Since your
child is under age 18, as parents/guardians you need to know detail information
concerning the study to declare your agreement regarding the participation of your
child in the study.

The study will be undertaken by asking your child structured questions which will take
about 30-40 minutes .some of the questions are personal and sensitive. However,
while responding to question no name will be documented on the questionnaire, as a
result your child will not be transferred to third party. Participation of your child on
this will be total based on your agreement and the child right not to participate from
the beginning or may stop participating at any time after beginning participation and
will not force to give information that he/she does not know. Sharing experience and
giving guanine information will provide majority input to bring change on dietary
diversity among adolescents. Therefore, | sincerely request your agreement by
responding any of your response agree or disagree. Finally, | would like to thank you
for all your contribution.

Agree ................ Disagree.................



Whom to contact: If you will have any questions about the research proposal or need
further information please contact Askale Lodamo (MPH in human nutrition
candidates) Jimma University, Institute of health, Faculty of public health, Department
of human nutrition and dietetics. Mobile: 0926081776 or E-mail;

askalelodamo@gmail.com
2. Assent Format

Dear respondent, my name is I am working as a data collector for the study
conducted by Jimma university post-graduate student, diet diversity and associated
factors among adolescent girls in kedida gamela woreda high schools, Southern
Ethiopia2022. This questionnaire will be filled out only if you agree to take part in the
study. Your honest answer to this question is very important for the for success of the
study and also will help for better understanding of the problem that would eventually
help in designing appropriate intervention to solve the problems and | sincerely ask

you to give your genuine and true responses to the questions provided.

The information in this questionnaire will be kept strictly confidential, will not be
disclosed to any one and only the research team will have access to the information

you gave but your name will not be recorded or identified even by the research team.

So, would you willing to participate? 1.Yes 2.No

1. Code of respondent 2. Name of Data collector

3. Name of supervisor Signature date....... [ociuin. 2022

Many thanks for your participation and cooperation!

39| Page



Annexes

Part I: Socio-demographic and related factor

S.N | Variables Response Skip
01 What is your age? | ----- in year
02 What is your grade | -----
level?
03 How many people | 1. <Smembers
including yourself live
2. < or equal to5 members
In  your household
(family size)?
04 What is your ethnicity? | 1. Oromo 2. Kambata3. Hadiya 4. Amhara 5.
Sidama 6. Others(specify---
05 What is your residence? | 1. Rural 2. Urban
06 Educational status of | 1. No formal education 2. Primary education 3.
Mather? Secondary education
4 .College /University
07 Occupation of a | 1. Housewife 2. Merchant
mother?
3. Government employee
4. Daily laborer 5. Other (specify---
08 Educational status of | 1. No formal education 2. Primary education
the father?

3. Secondary education 4. College /University
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09 Occupation of your | 1. Farmer 2. Merchant3. Government employee 4.
father? Daily laborer 5. Other specify----
010 | What is your religion? | 1. Orthodox 2. Muslim 3. Catholic 4. Protestant 5.
Others specify-------
011 |Who is the head | 1. Mather 2. Father 3. Brother 4. Other
household in  your
home?
Part 11: Household wealth index.
Does your family have any of the following properties?
012 | Functioning Radio/Tape | 1. Yes 2. No
recorder
013 | Functioning Television 1.Yes 2.No
014 | Kerosene stove 1. Yes 2.No
015 | Electric stove 1.Yes 2.No
016 | Mobile phone 1.Yes 2.No
017 | Abed with | 1. Yes 2. No
cotton/sponge/spring mattress
018 | Table /Chair 1.Yes 2.No
019 | Sofa 1.Yes 2.No
020 | Generator 1.Yes 2.No
021 | Refrigerator 1.Yes 2.No
022 | Computer 1. Yes2. No
023 | Chest drawer/ bife/ | 1. Yes 2. No
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comedienne
024 | Bicycle 1. Yes2. No
025 | Motor cycle 1. Yes2. No
026 | Cart/Gari 1. Yes2. No
027 | Bajaj 1. Yes2. No
028 | Car 1. Yes2. No
029 | Cow milk/ox 1. Yes2. No
030 | Sheep/Goat 1. Yes2. No
031 | Horse/mule/donkey 1. Yes2. No
032 | Chickens 1. Yes2. No
033 | Farm land 1. Yes2. No

Part I11: Nutrition knowledge questionnaires

034 | What is your Source of information | 1. Mass media 2. Friends

about diet diversity? )

3. Family 4. School

035 You should eat more vegetables and | 1. Yes 2. No

fruits in your diet
036 Do you know the dietary sources of | 1. Yes 2. No

carbohydrates? If you say yes, please
list its dietary
SOUICES...vveeeeveseesieereeseeneeste e ssesseeneanis
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037

Do you know the dietary sources of
fat? If you say yes, please list its
dietary

SOUICES...vvevereereereareeseeseesseeseeseeseeeeens

1. Yes

2. No

038

Do you know the dietary sources of
fiber?  If you say yes, please list its
dietary

SOUICES. c.vvvereereateseesearessesseeesesseseesennas

1. Yes

2. No

039

Do you know the dietary sources of
proteins?

If you say yes, please list its dietary
sources ...

1. Yes

2. No

040

Do you know eating fruit and
vegetables every day is good for our
bodies to prevent the
occurrence of a certain disease

1. Yes

2. No

041

Do you know the dietary sources of
Vitamin? if you say yes, please list
its dietary
SOUICES...evvevereereereereeiessesseeseeseeseenns

1. Yes

2. No

042

Do you know a low intake of fruit
and vegetables will cause a health
problem?

1. Yes

2. No

043

Do you know the health consequence
of much consumption of salt?

1. Yes

2. No

Part V; Meal pattern questioner

044

Source of food

1. Own production 2.

3.Purchase

food aid
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045 Have you ever missed your meal in | 1. Yes 2. No If
the last 24 hours? yes
Q46
046 Which one did not eat? 1. Breakfast 2. Lunch 3. Dinner
047 Who decides the type of food | 1. Mather2. Father 3. Brother 4. Sister
prepared 5. Other specify----
In your home?
048 Meal frequency per day? 1. One time per day 2. Two times per
day 3. Three times per day
049 How Eat companion? 1. With family members
2. With peers 3. Eats alone 4. Others
050 Are you always eating breakfast | 1. Yes 2. No If
before going to school? no
Q51
051 | What are reasons attributed to | 1. Breakfast not prepared at home 2.

missing breakfast before school

prefer eating out

3. Fear of being late

Part IV: 24-hour dietary recall questioners

Dietary diversity questionnaire consisting of short open recall meal based questions, Foods

and Agricultural Organization (FAO 2021) guidelines. Open recall method involved

continuous probing to ensure complete recall of food consumed. However, in cases of

forgetting, a number of common listed food items were read out to the participant. The

participant would then respond “yes” or “no” for each food item she consumed or didn’t

respectively during the past 24 h. The recall method was used to collect information from

the adolescent girls at five different times
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Please describe the foods that you ate or drank yesterday during the day and night, whether

at home or outside the home. Start with the first food or drink eaten in the morning. Write

down all food and drinks mentioned. When composite dishes are mentioned, ask for the list

of ingredients. When the respondent has finished, probe for meals not mentioned. Format for

conducting dietary intake using 24-hour recall

Breakfast

Snack Lunch Snack Dinner

Snhack

Then the respondent recall is complete, fill in the groups listed below based on the

information recorded above. For any food groups not mentioned ask the respondent if a food

item from this group will be consumed

S. Food Group Example
1.Yes 2,
No
052 Cereals Any food prepared from (Teff, wheat, corn/maize, | 1. Yes 2.
(Grain barley, rice, sorghum, millet, oats, enjera, bread, | No
and  White porridge, kita, kolo, nifiro, noodles (pasta)
roots tubers
and Potatoes (all skin colours), enset (kocho, bulla or
plantains) amicho), sweet potato (white/pale yellow-fleshed), taro
(godere)
053 | Pulses 1.Yes 2.No
(beans, peas | Beans, peas, chickpea, soya been
and lentils)
054 Nuts  and Groundnut/peanut, seeds and seed “butters 1. Yes 2. No
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seeds

055 Milk  and | Cheese, yogurt, milk, arera or other milk product 1 Yes
milk No
products

056 | Meat,  and 1. Yes
fish Lamb goat, beef, ox, Chicken, fish, Organ meat (liver, No

kidney),

057 Eggs chicken egg, duck, guine hen 1 Yes

No

058 Dark green | Kale, broccoli, lettuce, spinach, and Swiss chard 1 Yes
leafy No
vegetable
Other .

059 -Pumpkin, carrots, squash, or orange flesh sweet | 1. Yes
vitamin - A- potatoes No
rich  fruits
and -Ripe mangoes or ripe papaya, carrot,
vegetable
Other

060 Tomato, eggplant, green pepper, cucumber, cabbage | 1. Yes
vegetables (common and red varieties), cauliflower, mushroom, 2 No

and zucchini, beans, peas or lentils when the fresh/
green pod is consumed

061 Other fruits Orange, banana, avocado, pineapple, guava, | 1. Yes

watermelon, apple, grapefruit, berries 2 No
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ANNEX II: Amharic vertion questioner
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