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Alarming Rise of Over Nutrition in Southern Ethiopia

Abstract
Background: Adolescence is a vulnerable period in human life cycle when nutritional requirements increase due to speedy  
adolescent growth. Addressing the nutritional status of adolescent girls who are the future mothers brings remarkable opportunity 
to break the intergenerational cycles of malnutrition and emerging consequences non- communicable disease before reaching for 
the next. 

Methods: A cross-sectional study using a stratified sampling technique was conducted with sample size of 402 adolescent girls. The 
data was entered and analyzed using SPSS version 20, Stata 14 and WHO’s AnthroPlus software was used to generate the height for 
age z-scores. Bivariate and multivariate logistic regression analysis was performed. 

Result: Among adolescent school girls, the prevalence of underweight, overweight, and obesity was 10.2%, 15.7% & 2.0%  
respectively. About 42.3% of adolescent girls drink Soda and 60.9% used solid vegetable oil to cook food at home. Adolescent girls 
in governmental schools [AOR=0.52] was less likely and girls in 9th grade [AOR=3.47] and girls consumed fruits 4-7 days in a week 
[AOR=3.89] were more likely to become underweight. While age of girls17-19 years [AOR=0.52] & girls spent ≥ 3 hours in sedentary 
activity in a day [AOR= 0.32] were less likely become overweight.

Conclusion: Over nutrition were alarmingly increasing problem and underweight were medium prevalent among adolescent girls. 
Hence, there is a need to design and implement adolescent girls’ dietary and physical activity guidelines to reduce an alarming rise of 
over nutrition and the risk of non-communicable disease among adolescent girls who are the near future mothers.
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Adolescence is a period of gradual transition from childhood to adulthood and it includes persons aged 10-19 as defined by WHO.
Background 
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Adolescents account for 1 billion of the world population [1]. Adolescence is a vulnerable period in human life cycle when  
nutritional requirements increase due to speedy adolescent growth. During this critical period of rapid growth: up to 45% of  
skeletal growth takes place and 15 to 25% of adult height is achieved and also up to 37% of total bone mass may be accumulated during 
adolescence [2]. This period is also characterized by major rapid psychological and behavioral changes take place in an individual [3].

In Ethiopia among adolescent girls aged 15-19 years underweight (thinness), 29.0%, Overweight 3.2% and obesity accounts 0.2% 
[9]. Although, most studies from Northern, Eastern, and western part of Ethiopia indicates more underweight (thinness) [10-13].  
However, a very few evidence from central and southern Ethiopia showed increments in over-nutrition among adolescent girls who are 
the future mothers [14, 15]. Since there is a paucity of research that addresses whole pictures of malnutrition among adolescent girls 
the finding of this study will be informative to improve dietary interventions and design healthy eating guidelines for programmers.  
Therefore, the aim of the study was to assess adolescent girls’ nutritional status and its determinants in the high schools of Southern 
Ethiopia.

Adolescent girls are exposed to Undernutrition, micronutrient malnutrition as well as obesity. Their nutritional deficiencies have 
far-reaching consequences and if their nutritional needs are not met, they are likely to give birth to undernourished children, thus  
transcend the cycle of Undernutrition to future generations [4, 5]. 

Evidence showed that the extremes of overnutrition and undernutrition are oftentimes concurrent problems in adolescent  
populations. Factors such as poverty lead to poor eating patterns, dietary inadequacies as to the primary underlying cause, frequently 
coupled with lifestyle factors and health conditions that further compromise nutritional status. Early pregnancy is a major risk factor 
in adolescence anywhere. Past malnutrition, or low body nutrient stores, are in the background; they may have consequences during 
adolescence or further increase chronic disease risk later on in adulthood. Determinants of dietary inadequacies are many, and they have 
been grouped under psycho-social and socioeconomic factors while recognizing that they are intertwined [2, 6].

Improving adolescent girls’ nutrition has the following reproduction-related benefits: increased pre-pregnancy weight and body 
stores of nutrients, thus contributing to improve future pregnancy and lactation outcome, improved iron and folate status with reduced 
risk of anemia and neural tube defects in pregnancy, low birth weight, maternal morbidity and mortality, and with enhanced work 
productivity and perhaps linear growth [7]. Provision of strict attention to the nutritional status of adolescent girls, the future mothers 
brings remarkable opportunity to break the intergenerational cycles of under nutrition before reaching the next. However for many 
years their health and nutritional needs have been neglected by considering them as less vulnerable to diseases but the recent Lancet 
nutrition series has underlined the need to focus on adolescent girls [8]. 

Study Design, Setting and Period
School-based cross-sectional study design was conducted. The study was conducted in high schools of Hossana province, southern 

Ethiopia. Hossana is found in the Hadiya zone of the Southern Region of Ethiopia, located 232 km from Addis Ababa and 157 km from 
Hawassa. The total number of adolescent girls in high schools in the province was 5,630 in the year 2018[16]. The study was conducted 
from April, 02 to May 30, 2018. 

Populations
High school adolescent girl students in Hossana province were the source population of this study and adolescent girls who attended 

high school who are included in the sample were study populations. All adolescent girls who attend high school present at the time of 
data collection were included in the study. But, adolescent girls who were seriously ill during the study period were excluded.

Methods and Materials 
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Sample Size and Sampling Technique
The sample size was determined using a single population proportion formula assumption of taking: a 95 % confidence interval, 

marginal of error 5 % ,10 % non-response rate and (p) the Prevalence of thinness in female in high and preparatory school gov’t and 
private in Mekelle city is 14% [17]. The final sample size with a design effect of 2(201) was 402. A stratified sampling the technique 
was employed to select the required, a total of 5 schools were selected, 2 governmental and 3 private high schools were included using  
lottery method. To take the exact sample size systematic random sampling was used by taking every kth (2nd-4th) student proportional 
to the size the adolescent girls in a class.

Definitions of Terms
Thinness: defines BMI-for-age, of which below <-2 SD (BMI value,<18.5kg/m2)[18, 19] 
Overweight: BMI-for-age values between +1 SD and +2SD(BMI value, 25.0-29.9kg/m2)[18, 19]
Obesity: BMI-for-age values above+2 SD value (BMI value, ≥30kg/m2). 

Whereas, overweight and or obese BMI-for-age values above +1 SD value(BMI value, ≥25.0kg/m2)[18, 19]

Data Collection Tools and Procedures 
Data was collected by using a pre-tested structured interviewer-administered questionnaire which was adapted from WHO and FAO 

after reviewing different literatures of similar studies. The data was collected by 6 diploma nurses and two supervisors BSc holders. 
To ensure the quality of data, a pre-test was done among adolescent girls in high school of Belesa on 10% of the total sample size and 
necessary modification was made after the pre-test. The training was provided and regular supervision was done to control the quality 
of the data.

Anthropometric Measurement 
Measurement of height was to the nearest 0.1 cm using a Stadiometer (SECA, Hannover, Germany) and weight to the nearest 0.1 kg 

using digital scales (SECA). Underweight (Thinness), Overweight & Obesity were measured based on BMI and it was computed using 
WHO Athro-Plus software version 1.0.4.

Data Processing and Analysis 
After coding, data was entered and analyzed by using SPSS version 20 and Anthropometric data were analyzed by WHO Anthro-plus 

software. The descriptive statistic was carried out to compute the different frequency, percentage and different diagrams. To determine 
the determinants of adolescent girl’s nutritional status, binary logistic regressions analysis was performed and the variables (p ≤0.2) 
found to have an association with the outcome variable was entered into the multivariate analysis which uses to control confounding 
factors. Finally, the variables which have significant association were identified with 95% CI and p-value < 0.05 to measure the strength 
of the associations.

Socio-Demographic Characteristics of Adolescent Girls and Parents 
A total of 402 adolescent school girls were included in the analysis with a response rate of 100%. The mean age was 17.4 and SD ± 1.2 

years. Out of the total respondents, 294(73.4%) were Protestant, 305(75.9%) were Hadiya in the ethnic group and the majority (96.5%) 
were single. Additional to schooling only 10(2.5%) adolescent girls had an occupation. From the mothers of adolescent girls, Housewife 
represented 220(54.7%) and 133(33.1%) had above secondary education status. Concerning fathers, 143(35.6%) were government 
employee and 225(56%) were above secondary in educational level. From the total study participated in adolescent girls, 249(61.9%) 
were living in households with Low monthly Income, whereas 89(22.1%) were living in households with high monthly Income.

Health Care and Life-Style Related Characteristics of Adolescent Girls in High Schools
Among the adolescents, about 14(3.5%) had history of pregnancy and 8(2.0%) of them got birth. Thirty (7.5%) adolescent girls had 

Results 
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 morbidity and regarding behavioral issues, 8(2.0%) and 10(2.5%) of adolescents had currently smoked cigarettes and history of alcohol 
drinking respectively. Physical activity was one of the main variables of the study, the result of the study indicated Vigorous-intensity 
activity was performed by 57(14.2%) of adolescent girls and 45(11.2%) performed less than 4 days vigorous-intensity activity in a week 
and also this activity was practiced by 40(10.0%) for less than 2hours in a day. However moderate-intensity activity was performed by 
62(15.4%) of adolescent girls, additionally, this activity was done by 52(12.9%) and 48(11.9%) for less than 4 days in a week and less 
than 2hours in a day respectively. The majority (75.6%) of adolescents spent less than three hours a day in sedentary activity. Of all  
adolescents, 152(37.8%) spent 2 and more hours on computers, games and TV watching in a day.

Dietary Intake and Food Choice Characteristics of Adolescent Girls 
According to the findings of this study, 245(60.9%) were used Solid vegetable oil and 157(39.1%) were used Liquid vegetable oil 

to cook their food in their home. Only, 36(9%) of adolescents respond they use butter regularly for cocking food at home. Of the total 
adolescent girls, 52.5% were consumed fruits from 1-3 days per week and about 148(36.8%) adolescents were consumed fruits 1-3 days 
in a week. From the total respondents, 262(65.2%) of them were eating snacks between their main meals, and eating snacks one time a 
day is practiced by the predominant. This study identified not feed during studying accounts 319(79.4%) and 238(59.2%) of adolescents 
were experienced feeding during watching of TV or films. Soda drink was practiced by 170(42.3%) adolescent girls one to three times in 
a week and biscuit was purchased by 199(49.5%) adolescent girls from types of foods outside the home (Table 1).

Variables Frequency Percent
Types of oil used for cocking food at home
Liquid vegetable oil 157 39.1
Solid vegetable oil 245 60.9
Butter usage regularly for cocking food at home
Yes 36 9.0
No 366 91.0
Number of days Fruit consumption in a week
Not consumed 89 22.1
1-3 days 211 52.5
4-7 days 102 25.4
Number of days Vegetable consumption in a week
Not consumed 129 32.1
1-3 days 148 36.8
4-7 days 125 31.1
Snack eating history
Yes 262 65.2
No 140 34.8
Daily number of snack 
Not consumed 147 36.6
1 time a day  230 57.2
2 times a day 25 6.2
Feeding during study time
Yes 83 20.6
No 319 79.4
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Feeding during watching of TV or films 
Yes 238 59.2
No 164 40.8
Number of Soda drunk in a week
None 182 45.3
1-3 times 170 42.3
4-7times 50 12.4
Types of foods purchased outside home
Cake 68 16.9
Biscuit 199 49.5
Ice cream 21 5.2
Chocolate 49 12.2

Prevalence of underweight (thinness), Overweight, and obesity among Adolescent girls 
The prevalence of underweight (thinness) was 10.2%[95% CI:7.58,13.58], overweight 15.7% [95% CI:12.42,19.58] and obesity was 

2.0%[95%CI:0.99,3.93]. Age group and the nutritional status of adolescent girls Figure 1 and the comparison against the WHO reference 
population based on WHO AnthroPlus BMI for age analysis shown in Figure 2.

Table 1: Food and dietary characteristics of adolescent girls in high schools of hosanna, Southern Ethiopia, 2019 (n=402)

Figure 1: BMI- for-age (BAZ) of the study population in comparison 
with the 2007 WHO growth reference populations (n=402), 2019.

Figure 2: Nutritional status and Age groups of adolescent girls in 
high schools of Hossana Province, Southern Ethiopia, 2019.

Determinants of Underweight (thinness) Status among Adolescent Girls 
Age of girls, grade level, school type, morbidity in the last 2wks, snack eating history, soda drinks per week, and fruit  

consumption per week were significantly associated with underweight (thinness) in bivariate analyses. Then, grade level, school type, 
and fruit consumption per week of adolescent girls were identified as significant associated factors with underweight status in the  
multivariate analysis. School type was one of the significant determinant factors for underweight status in the study area. Adolescent girls 
who learned in governmental schools were 48% less likely to became underweight (thin) than private school counterpart [AOR=0.52; 
95% CI:0.27,0.99].

The analysis also confirmed that the grade level of adolescent girls is one of the significant determinants of underweight status, the 

Determinants of Nutritional Status among Adolescent School Girls in Southern Ethiopia
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odds of underweight among girls in 9th grade were 3.47 times higher than adolescent girls who are in grade 12 [AOR=3.47; 95% CI: 
1.15,10.46]. While Number of day’s fruits consumed in a week of adolescent girls is also a significant determining factor of underweight 
or thinness in this study. Adolescent girls who consumed fruits 1 to 3 days in a week were 3.49 [AOR=3.49; 95: CI: 1.17, 10.40] and 
those consumed 4 to 7 days in a week were 3.89[AOR=3.89; 95: CI: 1.22,12.40] times more likely to become underweight than those not  
consumed vegetables in a week (Table 2).

Determinants of Overweight Status among Adolescent Girls
In the study Age of girls, grade level, Average hours spent on sedentary activity in a day, the number of soda drink per week, fruit 

consumption per week, and Vegetable consumption in a week were significantly associated with overweight in bivariate analyses. In the 
final multivariate analysis

Age of adolescent girls, average hours spent on sedentary activity in a day and vegetable consumption per week were identified as 

Table 2: Determinants of underweight (thinness) among adolescent girls in high schools of hosanna province, 
Southern Ethiopia, 2019 (n= 327) 

*Statistically significant at p-value<0.05; 1 is Odds ratio for reference category.

Explanatory Variables
Underweight (Thinness) Status

COR 95% CI AOR 95% CI P - Value
Under-weight Healthy Weight 

Age in years
14-16 17 60 2.08(1.07,4.02) 1.23(0.42,3.63) 0.710
17-19 30 220 1 1
Grade
 9 16 55 4.07(1.41,11.81) 3.47(1.15,10.46) 0.027*
 10 9 45 2.80(0.88,8.89) 1.97(0.60,6.51) 0.266
 11 17 110 2.16(0.76,6.13) 1.81(0.63,5.22) 0.273
 12 5 70 1 1
School type
 Government 16 149 0.45(0.24,0.87) 0.52(0.27,0.99) 0.049*
 Private 31 131 1 1
Had morbidity in last 2 weeks
 Yes 7 20 2.28(0.90,5.73) 2.25(0.87,5.81) 0.094
 No 40 260 1 1
Snack eating history
Yes 35 173 1.80(0.90,3.63) 1.39(0.67,2.92) 0.379
No 12 107 1 1
Soda drink per week
None 16 132 1 1
1-3times 27 117 1.90(0.98,3.71) 1.29(0.61,2.72) 0.512
4-7times 4 31 1.07(0.33,3.41) 0.95(0.27,3.39) 0.942
Number of days Fruit consumption in a week
Not consumed 4 77 1 1
1-3 days 28 137 3.93(1.33,11.63) 3.49(1.17,10.40) 0.025*
4-7 days 15 66 4.38(1.38,13.83) 3.89(1.22,12.40) 0.022*
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Age of adolescent girls, average hours spent on sedentary activity in a day and vegetable consumption per week were identified 
as determinants of overweight among adolescent girls in the high schools of hosanna province. Age of adolescent girls became one of 
the risk factors which significantly associated with overweight, adolescent girls at the age 17-19 years were 48% less likely to became  
overweight than aged 14-16years [AOR=0.52;95% CI:0.28,0.96.]

Although, average hours spent on sedentary activity in a day of adolescent girls is also significantly determining factor of overweight 
in this study. Adolescent girls who spent 3 and more hours in a day 68% less likely overweight than those who spent less than 3 hours in 
a day [AOR= 0.32; 95% CI:0.15,0.72]. The number of days Vegetable consumed in a week was one of the determinants that significantly 
associated with overweight status in the study area. Those adolescent school girls who consumed vegetable 4 to7 days per week were 
2.82 times more likely to become overweight than those not consumed vegetables in a week [AOR= 2.82; 95% CI:1.22,6.53] (Table.3).

*Statistically significant at p-value<0.05; 1 is Odds ratio for reference category.

Discussion
In this study the nutritional status of adolescent school girls indicates, the prevalence of underweight (thinness), overweight, obesity 

Table 3: Determinants of overweight among adolescent girls in high schools of 
hosanna province, Southern Ethiopia, 2019 (n=355) 

Explanatory Variables
Overweight status

COR 95% CI AOR 95% CI P - Value
Over- weight Healthy Weight 

Age in years
14-16 24 63 1 1
17-19 39 229 0.45(0.25,0.79) 0.52(0.28,0.96) 0.035*
Grade
 9 21 56 1 1
 10 12 49 0.65(0.29,1.46) 0.67(0.27,1.63) 0.375
 11 17 115 0.39(0.19,0.81) 0.54(0.18,1.61) 0.272
 12 13 72 0.48(0.22,1.05) 0.65(0.21,2.07) 0.469
Hours spent in sedentary activity in a day
Less than 3hours 55 209 1 1
3 and more hours 8 83 0.37(0.17,0.80) 0.32(0.15,0.72)  0.006 *
Soda drink per week
None 31 135 1 1
1-3times 19 124 0.67(0.36,1.24) 0.63(0.33,1.21) 0.164
4-7times 13 33 1.72(0.81,3.64) 1.74(0.79,3.84) 0.172
Number of days Fruit consumption per week
Not consumed 8 77 1 1
1-3 days 37 146 2.44(1.08,5.49) 1.52(0.37,6.21) 0.557
4-7 days 18 69 2.51(1.03,6.14) 1.50(0.33,6.87) 0.598
Number of days Vegetable consumption in per week
Not consumed 9 82 1 1
1-3 days 25 112 2.03(0.90,4.59) 2.09(0.89,4.89) 0.090
4-7 days 29 98 2.69(1.21,6.02) 2.82(1.22,6.53) 0.016*



Adolescent Girls Nutritional Status and its Determinants: Prospect to Alarming Rise of Over Nutrition in Southern 
Ethiopia

20

Citation: Beminet Moges Gebremariam., et al. “Adolescent Girls Nutritional Status and its Determinants: Prospect to Alarming Rise of 
Over Nutrition in Southern Ethiopia”. Nutrition and Food Toxicology 4.1 (2021): 13-23.

and also combined overweight and or obesity status was 10.2% [95%CI: 7.58,13.58], 15.7% [95% CI: 12.42,19.58], 2.0% [95% CI: 
0.99,3.93] and 17.7% [95% CI: 14.2,21.7]respectively. 

The underweight (thinness) status in this study is lower than study In Malaysia 24.7% [20], India 15% [21], Bangladesh, 41.3% [22], 
Ghana, 31.7% [23]and also lower than studies in Ethiopia, 14% in mekelle city [17], 21.4% in Adwa Town [24], 13.7% in Agarfa [25], 
20.9 % in Goba Town [26], 21.3% in Adama City [27] and 19.7% in Arba Minch town southern Ethiopia[28]. In the current study, the 
overweight status of adolescent girls was in-line with study in Malaysia 14.5%[20]. Overweight status was also lowered than studies in 
Hawassa city, 20.2% [15], and 23%, in India[21]. Whereas, The overweight status was higher than the study conducted in Mekelle city 
1.1% [17], Bangladesh 8.3% [22], Agarfa town 8.9% [25], 3.3 % in Adama City [27], and in Gondar Town 5.4% [29].

The obesity status of adolescent girls was lower than study in Hawassa city 4.4% [15], in Malaysia 11.1% [20] and 6.67% in  
Bangladesh [21]. But, the obesity status in this study was in-line with study in Adama City, 1.0 % [27], and higher than study in Gondar 
Town, 0.5% [29]. 

The combined overweight and or obesity status of this study was higher than studies in Addis Ababa city 11.3% [14] and 13.6% in 
Ghana [23] and lower than study in Hawassa, 24.6% [15] and Malaysia 25.6% [20]. While, in-line with study in Bangladesh,15.0% [22]. 

The increment in overweight and obesity level in this study might be due to adolescent girls choose and consumed high fat and 
energy diet, economic disparities and increase family food items purchasing power due to regular cash support to their families in 
may lead to a rapid shift from undernutrition to over nutrition. Although, the difference might relate to sample characteristics and  
socio-demographic factors. 

In the study, adolescent girls who learned in governmental schools were 48% less likely to become underweight (thinness) than 
private school counterparts. The possible explanation for this finding could be, those students who learn may spend only half-day 
and their hours of the rest of a day they may sedentary activities such as sitting, watching TV or Facebook. In addition to this, those  
government schools give little attention and small hours for sport and physical exercise in their school compounds than their private  
counter parts. The finding was in contradiction with studies conducted in Addis Ababa [14] and Hyderabad [30] specified that,  
adolescents in government schools were more significantly to be underweight than the private counterparts.

Comparing from adolescent girls who were in 12th grade, the odds of underweight (thinness) among girls in 9th grade were 4 folds 
higher. However, In Jimma the result indicated that the highest grade completed was positively associated with underweight[13]. This 
might be due to those grade 9 students or high school beginners may receive even a minimal education with lower the educational  
burden which leads them to spent little time on study than grade 12 and also this might be related to the physiologic change in which due 
to their age their body growth is in spurt and their body is too slim.

On the other hands, adolescent girls who consumed fruits 1 to 3 days in a week were 3.49 and those consumed 4 to 7 days in a 
week were 3.89 times more likely to become underweight than those not consumed fruits in a week. This might be due to since they are  
students learning and study requires energy with-stand their brain activity however those adolescent girls who eat fruits as their regular 
meal and their content of high sugar in the fruits decreases appetite may affect their appetite of feeding during their regular meal time 
may lead to a reduced optimal level of macro and micronutrients then lead to underweight (thinness).

 This finding was supported with A systematic review and meta-analysis of eight studies [31] and a study by Wall et. al, [32]  
identified that increased fruit consumption in the absence of specific advice to decrease consumption of other foods may have a role in 
weight maintenance or loss. While, the association disagreed with a study in Hawassa city [15] and seven African countries [33] which 
showed regular consumption of fruit were associated with overweight. 
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Regarding the determinants of overweight status of adolescent girls in the study, Age of adolescent girls was one of the determinants 
which significantly associated with overweight, adolescent girls at the age 17-19 years were 48% less likely to became overweight than 
aged 14-16 years. The finding was agreed by studies in Meerut and West Bengal, India [34, 35] and Barcelona, Spain [36]. This might be 
related to, the older adolescent girls may have heavy workloads in their home, take care of family burdens and they receive less care and 
attention from their parents and they will consume the minimum amount of foods than the younger age girls.

Adolescent girls who spent 3 and more hours in sedentary physical activity a day 68% less likely overweight than those who spent 
less than 3 hours in a day. The association could be related to those adolescents spent 3 and more hours had higher grade level and they 
read more hours in a day and their energy may be utilized for study which supported by technological devices include: computers and 
mobile phone. Therefore, they will have a low probability of gaining weight. This finding was supported by a study in ten cities of china 
[37].

The odds of overweight among adolescent school girls who consumed vegetables 4 to7 days per week were 2.82 times higher than 
those not consumed vegetables in a week. This might be associated with culturally preparing and consumption of vegetables mixing 
with cheese, butter, and meat is commonly practiced in southern Ethiopia. Therefore, eat high fat and high energy diet which vegetables 
mixed with is root and tubers which facilitate weight gain. This finding was supported by Manyanga et al, indicated that consumption 
of vegetable appears to increase the odds of being overweight in Mauritania and Malawi [33]. In contrary, a study among university  
students in Kuwait revealed regular consumption of fruits and vegetables was a protective factor for obesity [38]. Despite the fact, this 
study addresses very important issues, there are also some limitations since this study used cross sectional study design can’t form 
temporal relationships. Furthermore, some variables such as medication use, food selection, and nutritional knowledge and genetic 
influence from parents was not addressed in this study.

Conclusion
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