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Globally, malnutrition among adolescents is a major public health concern. Despite the emergence of a 
number of advancements in areas of health and nutrition services in developing countries including 
Ethiopia, nutritional status of adolescents is not yet commonly included in health and nutrition surveys 
and an up-to-date overview of their nutritional status across the world is not available. Even the existing 
studies conducted on nutritional status of adolescents in Ethiopia and other parts of the world 
overlooked the pastoral and agro-pastoral area contexts. Thus, the objective of this study was to 
assess nutritional status and associated factors among adolescents of pastoral and agro-pastoral 
communities. Comparative cross-sectional study was conducted at Mieso Woreda on 655 primary 
school adolescents selected by multistage random sampling. Data were collected by face-to-face 
interview using pre-tested structured questionnaire and anthropometric measurements. Bivariate and 
multivariate binary logistic regressions were conducted to identify independent predictors of stunting 
and thinness (wasting). The overall magnitude of stunting and thinness were 11.5 and 22.9%. The 
magnitude of stunting was higher in agro-pastoral (14.5%; 95%CI: 10.7-18.3%) than pastoral (8.3%; 
95%CI: 5.3-11.3%) communities. Meanwhile the magnitude of thinness was higher in pastoral (26.2%; 
95%CI: 21.4-31.0%) than agro-pastoral (19.6%; 95%CI: 15.3-23.9%) community. Stunting was 
significantly associated with place of residence, sex, age, family size, source of drinking water, wealth 
tertiles and child food insecurity. Meanwhile thinness was significantly associated with family size, the 
source of drinking water, availability of latrine, household wealth tertiles, washing hands with soap after 
toilet, diarrheal illness and child food insecurity. The study revealed significantly higher magnitude of 
stunting in agro-pastoral communities and higher magnitude of thinness in pastoral communities 
though not significant. Interventions should focus on factors identified in this study to reduce 
magnitude of malnutrition among adolescents. 
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INTRODUCTION 
 
As defined by WHO, adolescents are individuals between 
the   ages   of    10    and    19    years,   which   make  up 

approximately 20% of the world’s population. 
Adolescence  is  a  time of intense growth, second only to  
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infancy (Cordeiro et al., 2005; WHO, 2006). During 
adolescence, individuals can gain 15% of their ultimate 
adult height and 50% of their adult weight. This rapid 
growth is accompanied by an increase in nutrient 
demand (Cordeiro et al., 2005).  

Nutrition is a basic human need that remains unmet for 
vast numbers of adolescents, who are thus unable to 
achieve their full genetic developmental potential 
(Cordeiro et al., 2005). Adolescents are the future 
generation of any country and their nutritional needs are 
critical for the wellbeing of society. Good nutrition during 
adolescence is critical to cover the deficits suffered 
during childhood. If adolescents are well nourished, they 
can make optimal use of their skills, talents and energies 
today, as well as be healthy and responsible citizens and 
parents of healthy babies tomorrow (WHO, 2006). 

Adolescents are vulnerable groups for malnutrition and 
its consequences, because it is the dynamic period of 
physical growth and mental development. Globally, 
malnutrition among school age adolescents is a major 
public health concern. Nutritional status has powerful 
influence on an adolescent’s learning and how well the 
adolescent performs in school. Literatures show that 
there is strong link between nutrition and academic 
performance of adolescents. Both acute and chronic 
malnutrition (under nutrition) impairs children’s ability to 
perform effectively at school (The Partnership for Child 
Development, 1997). According to many researchers, 
poor nutritional status in primary school-age adolescents 
is among the most common causes of low school 
enrollment, high absenteeism, early dropout and 
unsatisfactory classroom performance (Andrews, 2013; 
The Partnership for Child Development, 1999; Walker et 
al., 2007). In Ethiopian context, focusing on school age 
adolescents is particularly pertinent as this age group 
represent more than 30% of the total population 
(Demographics of Ethiopia, 2014). 

Although adolescence is a time of enormous 
physiological, cognitive, and psychosocial change, they 
remain “a neglected, difficult-to-measure and hard-to-
reach population”. Most studies of malnutrition in 
developing countries have concentrated on young 
children or on the pregnancy period, thus neglecting 
adolescents (Cordeiro et al., 2005).  

The concept of nutrition and its manifestation as 
malnutrition, involves complex processes at multiple 
levels, from the individual to the household, community, 
national and international levels.  Besides poverty, there 
are other factors that directly or indirectly affect the 
nutritional status of adolescents (Cordeiro et al., 2005). 
Conditions such as food security, clean water, safe 
sanitation facilities, hygiene practices, maternal care 
practices and access to health services can  have  impact  

 
 
 
 
on overall nutrition status of adolescents (Benson, 2005). 
However, the relative importance of these factors may 
vary from area to area. In Ethiopia, these may include 
cultural and environmental factors as the country has a 
habits and practices are highly diversified (Abera, 2016). 
The livelihood of societies is also another factor that 
affects nutritional status of their members. There is 
severe poverty level in pastoralist than agro-pastoral 
societies (Adugna and Sileshi, 2013) because 
pastoralists are dependent only on herding and agro-
pastoralists practice both herding and land cultivation. 
Thus, we hypothesized that there may be a difference in 
nutritional status of school adolescents between pastoral 
and agro-pastoral communities.   

Despite the emergence of a number of advancements 
in areas of health and nutrition services in developing 
countries including Ethiopia, nutritional status of 
adolescents is not yet commonly included in health and 
nutrition surveys and an up-to-date overview of their 
nutritional status across the world is not available (Uauy 
et al., 2008; Walker et al., 2007). They were not included 
in Ethiopian Demographic and Health Surveys (EDHS) 
which provide nutritional status data of children under 
five-years-old at national and regional levels (Black et al., 
2008). The existing studies conducted on nutritional 
status of adolescents in Ethiopia and other parts of the 
world also overlooked the pastoral and agro-pastoral 
area contexts (Assefa et al., 2013; Cordeiro et al., 2005; 
Dambhare et al., 2010; Gebreyohannes et al., 2014; 
Mulugeta et al., 2009; WHO, 2006; Wolde et al., 2014). 
Therefore, taking this into account, the aim of the present 
study was to assess nutritional status and identify 
associated factors among primary school adolescents of 
pastoral and agro-pastoral communities of Mieso 
Woreda, Somali Region, Ethiopia, to focus the attention 
of policy makers towards this group.  
 
 
MATERIALS AND METHODS  

 
Study design, area and period 

 
Comparative cross-sectional study was conducted from March 10 to 
April 11, 2014 at Mieso Woreda, Shinele Zone, Somali Region. The 
woreda (administrative district) is located at a distance of 327 and 
312 km from the capital of the region, Jigjiga town, and the capital 
of the country, Addis Ababa city (Figure 1). The woreda is typically 
rural and organized into 10 administrative kebeles. It is 
characterized by pastoral and agro-pastoral livelihood of the 
society.  Ecologically agricultural, the Mieso Woreda is divided in to 
dry mid-highland, semi-arid and arid zones. Information is not 
available on the land area and rainfall of Mieso Woreda. The 
woreda had an estimated total population of 85,570 (47,589 males 
and 37,981 females) in 2013 which was projected from 2007 
population census. The woreda had a total of 11 primary schools (6
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Figure 1. Map of the study area (source: Save the Children, 2001). 
 
 
 

serving grades 1-6 and 5 full cycle primary schools; that is, grades 
1-8) and 1 general and upper secondary school (grade 9-12 ) in 
2013 to serve an  estimated 20,218 (11,243 males and 8,974 
females) school age children. There were 3 health centers and 10 
health posts in the woreda though the facilities were not equipped 
with necessary medical supplies, equipments, pharmaceuticals and 
even some were nonfunctional. The woreda had seasonal roads 
because of its topographical features. 
 
 
Participants and sampling procedures 
 
Study participants were sampled 10-19 years old students 
attending grades 4 to 8 at full cycle primary schools mentioned 
previously and who had no physical deformity or chronic illness. 
Sample size was determined by double population proportion 
formula using EpiInfo Software. 23.1% prevalence of wasting were 
assumed (Hall et al., 2008) among school children of agro-pastoral 
community, 10% difference in prevalence of wasting between the 
two communities which gave 33.1% prevalence of wasting among 
school children of pastoral community, 5% type I error (a), 80% 
power, 10% non-response rate and equal sample size as the two 
communities had nearly equal size of school children population. 
Thus, the final sample size was 348 for each community. 

Participants were selected by multistage random sampling from 
each community. First, two schools were randomly selected from 
each community. Then, study participants were randomly selected, 
proportional to the size of each grade level (Figure 2). Selected 
participants were classified as pastoral or agro-pastoral within same 
school by asking them the livelihood of their family. 
 
 
Variables, data collection procedure and measurement  
 
Outcome variable was malnutrition (Stunting assessed by Height-
For-Age and Wasting/Thinness assessed by BMI-For-Age) whereas 

independent variables included socio demographic/economic 
characteristics (age and sex of the child, parents’ educational level 
and occupation, head of the household, family size, type of family, 
number of siblings, religion, ethnicity, wealth and place of 
residence), health status (sickness in the last 2 weeks and type of 
illness (diarrhea, fever, cough and others)), feeding practice 
(breakfast intake, meal frequency per day, adolescent food 
insecurity), environmental factors (source of drinking water, 
availability of latrine at home, hand washing practice at critical 
times). 

Data were collected by face-to-face interview using a structured 
questionnaire which was developed after reviewing different 
literatures of similar studies. The questionnaire was prepared in 
English, translated to Somali language and back translated to 
English to check consistency. Questionnaire was pre-tested on 5% 
of the sample in both communities and necessary corrections were 
made accordingly. Eight BSc Nurses who speak Somali were data 
collectors and there were also two BSc Health Officers supervising 
the data collection. Two days training was given for the data 
collectors and supervisors. Overall process of data collection was 
supervised by principal investigator. 

Data were collected from adolescent students. To reduce the 
possible recall bias on age of the school adolescents, school age 
records were used and cross-checked with parents’ response. 
Weight was measured using a well calibrated Seca digital scale to 
the nearest 0.1 kg and height was measured using measuring 
board with a moveable headboard to the nearest 0.1 cm. Height 
measurement was taken while the participant was barefoot.  

Adolescent’s food insecurity was measured using a four item 
index adopted from household food security questionnaires used in 
developing countries (Frongillo and Nanama, 2006). Adolescents 
were asked four food security questions. These were whether in the 
last three months adolescent (1) had ever worried about having 
enough food, (2) had to reduce food intake because of shortages of 
food or money to buy food, (3) had to go without having eaten 
because  of  shortage  of  food  or money to buy food and (4) had to  
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Figure 2. Schematic diagram of sampling procedure (N is number of schools, G represents grade level and numbers included in each box 
beneath grade level are size of each grade level). 

 
 
 
ask outside the home for food because of shortage of food or 
money to buy food. A “Yes” response to food security question was 
labeled to have score of “1” and “No” was labeled to have score of 
“0”.  

The values were summed to produce a food insecurity index. The 
index of food insecurity is defined as the number of items with a 
positive answer. The index was dichotomized as “food insecure” for 
adolescents having a value of 1 and above and “food secure” for 
those who had a value of 0. The index has high internal consistency 
(Cronbach’s Alpha=0.82) which is above the cut off point for 
reliability (Nunnally, 1978).    

Household wealth was assessed by the adolescent’s reporting of 
ownership of asset items consisting of animal assets (Goat, Cattle, 
Camel, Donkey, Ox), ownership of house, and ownership of farming 
land; all commonly used as an indication of wealth status in the 
study area. 
 
 
Data processing and analysis 
 
Data were entered into EpiData 3.4, exported to SPSS 20, cleaned, 
explored and recoded before analysis. BMI was calculated by 
dividing weight in kilogram by square of height in meters. 

Anthropometric indices (Height-For-Age and BMI-For-Age) were 
calculated by WHO AnthroPlus software 1.0.4 using WHO child 
growth references.  

Principal component analysis was done and the results were 
converted into tertiles and categorized into “higher”, “medium” and 
“lower” tertiles within each community. Chi-square test was 
conducted to check adequacy of cells. Bivariate binary logistic 
regression was done for variables that fulfill chi-square test criteria 
to examine their association with the outcome variables. After 
checking multicollinearity among predictor variables in linear 
regression, variables with p-value less than 0.05 in bivariate 
analysis were entered into multivariable binary logistic regression 
using backward stepwise method.  

Finally, variables with p-value less than 0.05 in multivariable 
analyses were considered as having statistically significant 
association with outcome variables. Adjusted odds ratio (AOR) with 
95% CI was used to show the strength of association. 
 
 
Ethical consideration 
 
Ethical clearance was obtained from the Institutional Review Board 
(IRB)  of  College  of  Health  Sciences,  Jimma  University. IRB has  

 

 



 
 
 
 
specifically approved this study and provided a letter of confirmation. 
Support letter was obtained from the department of Epidemiology 
and submitted to Somali Regional Health Bureau and Mieso 
Woreda administrative body, woreda health office, education office 
and respective schools. Written informed consent and verbal 
informed assent were obtained from parents/guardians and children 
respectively. Privacy of student was kept during anthropometric 
measurements. Confidentiality of collected information was also 
ensured. 

 
 
Operational definitions 

 
Community: A region, within which most people tend to follow the 
same patterns. 
Pastoralist community: Community that practices herding as 
primary source of their family income. 
Agro-pastoralist community: Community that practices both crops 
production and herding as primary source of their family income. 
Woreda: It is the third level administrative district next to 
region/state and zone in Ethiopia. 
Body Mass Index (BMI): It is weight in kilograms divided by the 
square of height in meters 
Nutritional status: In this study, this term refers to either under 
nutrition (stunting or wasting/thinness) or not under nutrition. 
Chronic malnutrition (stunting): It refers to height-for-age (HAZ) < -2 
SD of median value of the NCHS/WHO international growth 
reference (WHO, 2009). 
Acute malnutrition (wasting/thinness): It refers to BMI-for-age (BAZ) 
< -2 SD of the median value of the NCHS/WHO international growth 
reference (WHO, 2009). 
Past episode of diarrhea: It refers to having three or more loose 
stools in 24 h in the past two weeks from the date of survey. 
Food insecurity: It refers to having food insecurity index (produced 
from four food security questions) of 1 and above.  

 
 
RESULTS 
 
Socio-demographic and economic characteristics 
 
A total of 655 (324 from pastoral and 331 from agro-
pastoral community) school adolescents were included in 
the study making response rate of 94.1% (93.1 and 
95.1% respectively). Thirty three adolescents were absent 
during data collection time and eight were excluded from 
analysis for incompleteness and inconsistency of the 
information. 
 “The majority of participants were male, both from the 
pastoral (54.0%) and the agro-pastoral (52.0%) commu-
nities.  The mean age was similar in both groups, 12.9 
(SD = 1.9) and 12.7 (SD = 2.0) for participants of pastoral 
and agro-pastoral community respectively. The majority 
of participants were Somali (97.5% pastoral, 97.3% agro-
pastoral) and Muslim (99.1% pastoral, 99.4% agro-
pastoral). Almost half (49.4%) of pastoral and majority 
(55.0%) of agro-pastoral participants live within a family 
size of greater than five. The majority of households were 
male headed (98.1% pastoral, 95.8% agro-pastoral) and 
monogamous (86.4% pastoral, 92.1% agro-pastoral). The 
majority of both mothers (97.5% pastoral, 95.8% agro-
pastoral)   and   fathers   (88.0%   pastoral,   81.3%  agro-  
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pastoral) were unable to read and write. Majorities (93.2% 
pastoral, 88.8% agro-pastoral) of the mothers were 
housewives and majorities (79.9% pastoral, 74.0% agro-
pastoral) of the fathers were farmers. Sorghum is the 
main staple food (38.0% pastoral 44.7% agro-pastoral) 
for both communities (Table 1). 
 
 

Magnitude of malnutrition and associated factors  
 
Magnitude of malnutrition  
 

Overall magnitude of stunting was 11.5% (95% CI: 9.1-
13.9), with a lower magnitude in the pastoral community 
[8.3% (95% CI: 5.3-11.3)] than in the agro-pastoral 
community [14.5% (95% CI: 10.7-18.3)]. This difference 
was statistically significant. Overall magnitude of 
wasting/thinness was 22.9% (95% CI: 19.7-26.1), with 
higher magnitude in the pastoral community [26.2% (95% 
CI: 21.4-31.0), than in agro-pastoral community [19.6% 
(95% CI: 15.3-23.9)] though it was not statistically 
significant. 
 
 

Factors associated with stunting  
 

Stunting was significantly associated (p < 0.05) with type 
of community, sex of the adolescent, age of the 
adolescent, grade level, number of siblings, family size, 
source of drinking water, household wealth (tertiles), daily 
meal frequency, cough illness, and adolescent’s food 
security at bivariate level (Table 2).  

The multivariable analysis was performed for variables 
showed statistically significant association with stunting at 
bivariate level. Type of community, sex of adolescent, 
age, family size, source of drinking water, household 
wealth (tertiles) and adolescent food insecurity were 
found independently associated with stunting (Table 3). 
From the table, adolescents of agro-pastoral community 
were 2.5 times more likely to be stunted than that of 
pastoral community [AOR: 2.52, 95%CI: (1.36,4.67)]. 
Female adolescents were 2.4 times more likely to be 
stunted than males [AOR: 2.36, 95%CI: (1.29,4.33)]. 
Adolescents in the age range of 15-18 were nearly 11 
times more likely to be stunted than those of ages 10 to 
14 [AOR: 10.85, 95%CI: (4.82, 24.41)]. Adolescents 
whose family’s size was greater than 5 were 2 times 
more likely to be stunted than adolescents whose family’s 
size was 5 or less [AOR: 1.92, 95%CI: (1.03, 3.57)]. 
Adolescents whose family’s source of drinking water was 
unprotected were 3.6 times more likely to be stunted than 
their counterpart [AOR: 3.59, 95%CI: (1.79, 7.20)]. 
Adolescents whose household wealth (tertile) was lower 
were 3.2 times more likely to be stunted than adolescents 
whose household wealth (tertile) was higher [AOR: 3.19, 
95%CI: (1.47-6.94)]. Food insecured adolescents were 
2.6 times more likely to be stunted than food secured 
adolescents [AOR: 2.57, 95%CI: (1.35, 4.88)].  
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Table 1. Socio-demographic/economic characteristics of the study participants and their family, Mieso Woreda, Shinile Zone, Somali 
Region, March to April 2014. 
 

Socio-demographic/economic characteristics 
Pastoral 

No. (%) 

Agro-pastoral 

No. (%) 

Total 

No. (%) 

Sex of adolescent 
Male 175 (54.0) 172 (52.0) 347 (53.0) 

Female 149 (46.0) 159 (48.0) 308 (47.0) 

     

Age  
10-14 246 (75.9) 258 (77.9) 504 (76.9) 

15-18 78 (24.1) 73 (22.1) 151 (23.1) 

     

Grade level 

4
th
 88 (27.2) 79 (23.9) 164 (25.0) 

5
th
 69 (21.3) 82 (24.8) 151 (23.0) 

6
th
 61 (18.8) 65 (19.6) 126 (19.2) 

7
th
 53 (16.4) 58 (17.5) 111 (16.9) 

8
th
 53 (16.4) 47 (14.2) 100 (15.3) 

     

Religion 
Muslim 321 (99.1) 329 (99.4) 650 (99.2) 

Orthodox 3 (0.9) 2 (0.6) 5 (0.8) 

     

Ethnicity 
Somali 316 (97.5) 322 (97.3) 638 (97.4) 

Others 8 (2.5) 9 (2.7) 17 (2.6) 

     

Number of sibling 
≤3 179 (55.2) 157 (47.4) 336 (51.3) 

>3 145 (44.8) 174 (52.6) 319 (48.7) 

     

Family size 
≤5 164 (50.6) 149 (45.0) 313 (47.8) 

>5 160 (49.4) 182 (55.0) 342 (52.2) 

     

Sex of head of the household 
Male 318 (98.1) 317 (95.8) 635 (96.9) 

Female 6 (1.9) 14 (4.2) 20 (3.1) 

     

Type of family 
Monogamy 280 (86.4) 305 (92.1) 585 (89.3) 

Polygamy 44 (13.6) 26 (7.9) 70 (10.7) 

     

Mother’s educational status 
Can’t read and write 316 (97.5) 317 (95.8) 633 (96.6) 

Can read and write 8 (2.5) 14 (4.2) 22 (3.4) 

     

Father’s educational status 
Can’t read and write 285 (88.0) 269 (81.3) 554 (84.6) 

Can read and write 39 (12.0) 62 (18.7) 101 (15.4) 

     

Mother’s main occupation 
House wife 302 (93.2) 294 (88.8) 596 (91.0) 

Others 22 (6.8) 37 (11.2) 59 (9.0) 

     

Father’s main occupation 

Farmer 259 (79.9) 245 (74.0) 504 (76.9) 

Merchant/trade 48 (14.8) 50 (15.1) 98 (15.0) 

Others 17 (5.2) 36 (10.9) 53 (8.1) 

     

Main staple food 

Sorghum 123 (38.0) 148 (44.7) 271 (41.4) 

Wheat 62 (19.1) 79 (23.9) 141 (21.5) 

Maize 42 (13.0) 73 (22.0) 115 (17.6) 

Rice 81 (25.0) 14 (4.2) 95 (14.5) 

Others 16 (4.9) 17 (5.1) 33 (5.0) 
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Table 1. Contd. 
 

Household ownership of assets 

Goat 249 (76.9) 129 (39.0) 378 (57.7) 

Cattle 90 (27.8) 116 (35.0) 206 (31.5) 

Camel 168 (51.9) 96 (29.0) 264 (40.3) 

Donkey 103 (31.8) 41 (12.4) 144 (22) 

Ox 7 (2.2) 33 (10.0) 40 (6.1) 

House 322 (99.4) 326 (98.5) 648 (98.9) 

Land 31 (9.6) 225 (68.0) 256 (39.1) 

     

Household wealth (tertiles) 

Higher 108 (33.3) 110 (33.2) 218 (33.3) 

Middle 109 (33.6) 111 (33.5) 220 (33.6) 

Lower 107 (33.0) 110 (33.2) 217 (33.1) 

 
 
 

Table 2. Binary logistic regression of factors associated with stunting among school adolescents, Mieso Woreda, Shinile Zone, Somali 
Region, March to April 2014. 
 

Factors  
Nutritional status 

COR (95%CI) p-value 
Stunted Not stunted 

Socio-demographic/economic characteristics 

Type of community 
Pastoral  27 297 1 

0.01* 
Agro-pastoral 48 283 1.87 (1.13,3.07) 

      

Sex of adolescent 
Male  29 318 1 

0.01* 
Female 46 262 1.93 (1.18,3.15) 

      

Age (years) 
10-14 30 474 1 

< 0.001* 
15-18 45 106 6.71 (4.04,11.14) 

      

Grade level  

4
th
 12 152 1  

5
th
 15 136 1.40 (0.63,3.09) 0.41 

6
th
 16 110 1.84 (0.84,4.05) 0.13 

7
th
 18 96 2.38 (1.10,5.15) 0.03* 

8
th
 14 86 2.06 (0.91,4.66) 0.08 

      

Number of sibling 
≤3 30 306 1 

0.04* 
>3 45 274 1.68 (1.03,2.73) 

      

Family size 
≤5 25 288 1 

0.01* 
>5 50 292 1.97 (1.19,3.28) 

      

Sex of head of the household 
Male 71 564 1 

0.23 
Female 4 16 1.99 (0.65,6.11) 

      

Type of family 
Monogamy 69 516 1.43 (0.60,3.42) 

0.43 
Polygamy 6 64 1 

      

Mother’s education 
Can’t read and write 73 560 1.30 (0.30, 5.69) 

0.72 
Can read and write 2 20 1 

      

Father’s education 
Can’t read and write 64 490 1.07 (0.54,2.11) 

0.85 
Can read and write 11 90 1 
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Table 2. Contd. 
 

Mother’s main occupation 
House wife 70 526 1.44 (0.56,3.72) 

0.45 
Others 5 54 1 

      

Father’s main occupation 

Merchant 9 89 1  

Farmer 59 445 1.31 (0.63,2.74) 0.47 

Others 7 46 1.51 (0.53,4.30) 0.45 

      

Household wealth (tertiles) 

Higher 14 204 1  

Middle 25 195 1.87 (0.94,3.70) 0.07 

Lower 36 181 2.90 (1.52,5.55) < 0.001* 

      

Adolescent’s  food security 
Food secure 12 171 1 

0.02* 
Food insecure  63 409 2.20 (1.15, 4.17) 

      

Water, sanitation and hygiene factors 

Source of drinking water 
Protected 50 511 1 

< 0.001* 
Unprotected 25 69 3.70 (2.15,6.37) 

      

Availability of latrine in the compound  
Yes 34 304 1 

0.25 
No 41 276 1.33 (0.82,2.15) 

      

Adolescent’s hand washing practice 
with soap after toilet 

Yes 7 63 1  

0.69 No 68 517 1.18 (0.52,2.69) 

      

Adolescent’s hand washing practice 
with soap before meal 

Yes 11 97 1 
0.65 

No 64 483 1.17 (0.59,2.30) 

      

Adolescent care, feeding and illness 

Breakfast before coming to school 
Yes 53 439 1  

No 22 141 1.29 (0.76,2.20) 0.35 

      

Daily meal frequency 
≥3 times 45 456 1 

< 0.001* 
2 times 30 124 2.45 (1.48,4.05) 

      

Any illness in the last two weeks 
Yes 28 156 1.62 (0.98,2.68) 

0.06 
No 47 424 1 

      

Diarrhea illness in the last two weeks 
Yes 12 62 1.59 (0.81,3.11) 

0.18 
No 63 518 1 

      

Fever illness 
Yes 9 48 1.51 (0.71,3.22) 

0.29 
No 66 532 1 

      

Cough illness 
Yes 18 64 2.55 (1.41,4.59) 

< 0.001* 
No 57 516 1 

 

COR = Crude odds ratio; CI = confidence interval; * Statistically significant at p-value cut off point 0.05. 
 
 
 
Factors associated with wasting/thinness   
 
Wasting/thinness was significantly  associated  (p < 0.05) 

with type of community, number of siblings, family size, 
father’s main occupation, source of drinking water, 
availability  of  latrine in the compound, household wealth  



Awel et al.          305 
 
 
 

Table 3. Multivariable logistic regression of factors independently associated with stunting among school adolescents, Mieso Woreda, 
Shinile Zone , Somali Region, March to April 2014. 
 

Factors 
Nutritional status 

COR AOR (95%CI) 
Stunted Not stunted 

Type of community 
Pastoral  27 297 1 1 

Agro-pastoral 48 283 1.87 2.52 (1.36, 4.67) 

      

Sex of adolescent 
Male  29 318 1 1 

Female 46 262 1.93 2.36 (1.29, 4.33) 

      

Age (years) 
10-14 30 474 1 1 

15-18 45 106 6.71 10.85 (4.82, 24.41) 

      

Family size 
≤5 25 288 1 1 

>5 50 292 1.97 1.92 (1.03, 3.57) 

      

Household wealth (tertiles) 

Higher 14 204 1 1 

Middle 25 195 1.87 1.67 (0.99, 2.81)
†
 

Lower 36 181 2.90 3.19 (1.47, 6.94) 

      

Adolescent’s  food security 
Food secure 12 171 1 1 

Food insecure  63 409 2.20 2.57 (1.35, 4.88) 

      

Source of drinking water 
Protected 50 511 1 1 

Unprotected 25 69 3.70 3.59 (1.79, 7.20) 
 

COR = Crude odds ratio, AOR = Adjusted odds ratio, CI = confidence interval; 
†
Not statistically significant at p-value cut off point 0.05. 

 
 
 
(tertiles), daily meal frequency, adolescent’s hand 
washing practice with soap after toilet, any illness in the 
last two weeks, diarrhea illness and adolescent’s food 
security (Table 4).  

The multivariable analysis was performed for variables 
showed statistically significant association with wasting at 
bivariate level. Family size, the source of drinking water, 
availability of latrine in the compound, household wealth 
(tertiles), adolescent’s hand washing with soap after 
toilet, diarrhea illness in the last two weeks and 
adolescent food security were significantly associated 
with wasting (Table 5). From the table, children whose 
household family size was greater than 5 were 1.7 times 
more likely to be wasted than children whose household 
family size was 5 or less [(AOR: 1.71, 95%CI: (1.13, 
2.58)]. Children whose family’s source of drinking water 
was unprotected were 3.6 times more likely to be wasted 
than their counterpart [AOR: 3.64, 95%CI: (2.14, 6.18)]. 
Adolescents whose family did not have latrine at home 
were 1.6 times higher at risk of being wasted than their 
counterparts [AOR: 1.59, 95%CI: (1.02, 2.44)]. 
Adolescents who did not have hand washing practice 
after toilet were 5.6 times more likely to be wasted than 
their counterparts [AOR: 5.56, 95%CI: (1.16,11.50)]. 
Adolescents who had diarrhea illness in the last two 
weeks were 3 times higher at  risk  of being  wasted  than 

who did not [AOR: 3.05, 95%CI: (1.37, 6.79)]. 
Adolescents whose household wealth (tertile) was lower 
and middle were 1.9 and 1.7 times more likely to be 
wasted respectively than adolescents whose household 
wealth (tertile) was higher [AOR: 1.88, 95%CI: (1.10, 
3.22) and AOR: 1.70, 95%CI: (1.01, 2.86) respectively]. 
Food insecured adolescents were 2 times more likely to 
be wasted than food secured ones [AOR: 2.04, 95%CI: 
(1.24, 3.34)].  

 
 

DISCUSSION 
 
Comparative cross-sectional study was conducted from 
March 10 to April 11, 2014 at Mieso Woreda, Somali 
Region, to assess nutritional status of school adolescents 
and identify associated factors. The overall prevalence of 
stunting and wasting were 11.5 and 22.9%. The overall 
prevalence of stunting was lower than findings from 
different studies conducted in Northwest Ethiopia where 
stunting reports range from 15 to 30.7% (Amare et al., 
2013, 2012; Mekonnen, 2013) and another study 
conducted in Ashanti region of Ghana which was 56.7% 
(Danquah et al., 2013). These differences could be due 
to the differences in their animal product consumption 
and food culture. 
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Table 4. Binary logistic regression of factors associated with wasting/thinness among school adolescents, Mieso Woreda, Shinile Zone, 
Somali Region, March to April 2014. 
 

Factors (variables) 
Nutritional status 

COR (95%CI) p-value  
Wasted Not wasted 

Socio-demographic/economic characteristics 

Type of community 
Pastoral  85 239 1.46 (1.01,2.10) 

0.045* 
Agro-pastoral 65 266 1 

      

Sex of the adolescent 
Male  72 275 1 

0.16 
Female 78 230 1.30 (0.90,1.87) 

      

Age (years) 
10-14 115 389 1 

0.93 
15-18 35 116 1.02 (0.66,1.57) 

      

Grade level  

4
th
 43 121 1.42 (0.78,2.59) 0.25 

5
th
 39 112 1.39 (0.76,2.57) 0.29 

6
th
 28 98 1.14 (0.60,2.18) 0.69 

7
th
 20 94 .85 (0.43,1.69) 0.65 

8
th
 20 80 1  

      

Number of sibling 
≤3 61 275 1 

< 0.001* 
>3 89 230 1.74 (1.21,2.53) 

      

Family size 
≤5 53 260 1 

< 0.001* 
>5 97 245 1.94 (1.33,2.83) 

      

Sex of head of the household 
Male 142 493 1 

0.07 
Female 8 12 2.32 (0.93,5.77) 

      

Type of family 
Monogamy 133 452 1.08 (0.59,1.97) 

0.81 
Polygamy 15 55 1 

      

Mother’s education 
Can’t read and write 142 491 1 

0.13 
Can read and write 8 14 1.97 (0.81,4.80) 

      

Father’s education 
Can’t read and write 129 425 1.16 (0.69,1.94) 

0.58 
Can read and write 21 80 1 

      

Mother’s main occupation 
House wife 138 458 1.18 (0.61,2.29) 

0.62 
Others 12 47 1 

      

Father’s main occupation 

Merchant 12 86 1  

Farmer 115 389 2.12 (1.12,4.01) 0.02* 

Others 22 31 5.09 (2.25,11.48) < 0.001* 

      

Household wealth (tertiles) 

Higher 34 184 1  

Middle 56 164 1.85 (1.15,2.97) 0.01* 

Lower 60 157 2.07 (1.29,3.31) < 0.001* 

      

Adolescent’s  food security 
Food secure 27 156 1  

Food insecure  123 349 2.04 (1.29,3.22) < 0.001* 
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Table 4. Contd. 
 

Water, sanitation and hygiene factors 

Source of drinking water 
Protected 99 462 1 

< 0.001* 
Unprotected 51 43 5.54 (3.49,8.77) 

      

Availability of latrine in the 
compound  

Yes 57 281 1 
< 0.001* 

No 93 224 2.05 (1.41,2.97) 

      

Adolescent’s hand washing 
practice with soap after toilet 

Yes 7 63 1 
0.01* 

No 143 442 2.91 (1.30,6.50) 

      

Adolescent’s hand washing 
practice with soap before meal 

Yes 19 89 1 
0.15 

No 131 416 1.48 (0.87,2.51) 

      

Adolescent care, feeding and illness factors 

Breakfast before coming to 
school 

Yes 104 388 1  

No 46 117 1.47 (0.98,2.20) 0.06 

      

Daily meal frequency 
≥3 times 100 401 1  

2 times 50 104 1.93 (1.29,2.88) < 0.001* 

      

Any illness in the last two weeks 
Yes 53 131 1.56 (1.06,2.30) 

0.03* 
No 97 374 1 

      

Diarrhea illness in the last two 
weeks 

Yes 33 41 3.19 (1.93,5.27) 
< 0.001* 

No 117 464 1 

      

Fever illness 
Yes 15 42 1.23 (0.66,2.28) 

0.52 
No 135 463 1 

      

Cough illness 
Yes 24 58 1.47 (0.88,2.46)  

0.14 No 126 447 1 
 

COR = Crude odds ratio, CI = confidence interval;* Statistically significant at p-value cut off point 0.05. 
 
 
 

Prevalence of stunting was found to be higher (14.5%) in 
agro-pastoral than pastoral (8.3%) community while 
prevalence of thinness (wasting) was higher (26.2%) in 
pastoral than agro-pastoral (19.6%) community. These 
differences in nutritional status among pastoral and agro-
pastoral communities were statistically significant and 
stunting remained significant even after adjusting to other 
factors. The likelihood of being stunted was 2.5 times 
more in agro-pastoral than pastoral community. There 
was scarcity of previous research conducted on children 
of similar age groups and communities to compare with 
present findings. However, this finding was in agreement 
with a study conducted on 6 to 36 months old children in 
Shinile zone of Somali region, Ethiopia (Save the 
Children, 2001; 2007). This could be due to the 
differences in main staple foods in the two communities. 
It could also be because of historical difference in 
stunting, that is, in the years past when these adolescents 
would have been affected, pastoral communities might 
have been wealthier than the agro-pastoral ones.    

The overall prevalence of thinness (22.6%) was much 
higher than the reports of studies conducted in Adama 
town, Ethiopia (1.4%) (Belay et al., 2011), Gondar, 
Ethiopia (8.9%) (Amare et al., 2013), Kenya (4.5%) 
(Chesire et al., 2009) and Eastern Uganda (10.1%) 
(Acham et al., 2012). Since wasting reflects acute 
nutritional deficiency caused by inadequate food intake 
and/or infections (de Onis et al., 2007), this higher 
prevalence could be attributed to dry season (March to 
April) when pasture and water could be a problem and 
might have led to food shortage and infection during 
survey period.  

Gender differential in the studies of nutritional status of 
children in less developed countries has frequently 
reported that boys were favored in that they were breast-
fed longer, received better quality diet, child care time, 
health treatment and had better nutritional status (Shariff 
et al., 2000). In Ethiopia, in contrast to boys, girls often 
face a reduction in freedom and opportunities during 
puberty.  These  restrictions  are  frequently  increased  in  
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Table 5. Multivariable logistic regression of factors independently associated with wasting/ thinness among school adolescents, Mieso 
Woreda, Shinile Zone, Somali Region, March to April 2014. 
 

Factors 
Nutritional status 

COR AOR (95%CI) 
Wasted Not wasted 

Type of community 
Pastoral  85 239 1.46 1.21 (0.78,1.85) 

Agro-pastoral 65 266 1 1 
      

Sex of adolescent 
≤ 3 61 275 1.74 1.11 (0.42,2.92) 

> 3 89 230 1 1 
      

Father’s main occupation 

Merchant  14 84 1 1 

Farmer 115 389 1.77 1.75 (0.88,3.45) 

Others 22 33 3.64 2.28 (1.01,5.03 )* 
      

Family size 

≤5 53 260 1 1 

>5 97 245 1.94 1.71 (1.13,2.58)* 
      

Household wealth (tertiles) 

Higher 34 184 1 1 

Middle 56 164 1.85 1.70 (1.01,2.86)* 

Lower 60 157 2.07 1.88 (1.10,3.22)* 
      

Adolescent’s  food security 
Food secure 27 156 1 1 

Food insecure  123 349 2.04 2.04 (1.24,3.34)* 
      

Source of drinking water 
Protected 99 462 1 1 

Unprotected 51 43 5.54 3.64 (2.14,6.18)* 
      

Availability of latrine in the compound  
Yes 57 281 1 1 

No 93 224 2.05 1.59 (1.02,2.44)* 
      

Adolescent’s hand washing practice with 
soap after toilet 

Yes 7 63 1 1 

No 143 442 2.91 5.56 (1.16,11.50)* 
      

Daily meal frequency 
≥3 times 100 401 1 1 

2 times 50 104 1.93 1.56 (0.99,2.47) 
      

Any illness in the last two weeks 
Yes 53 131 1.56 1 

No 97 374 1 1.22 (0.66,2.22) 
      

Diarrhea illness in the last two weeks 
Yes 33 41 3.19 3.05 (1.37,6.79)* 

No 117 464 1 1 
 

COR = Crude odds ratio, AOR = Adjusted odds ratio, CI = confidence interval; *Statistically significant at p-value cut off point 0.05. 
 
 
 

rural parts of Ethiopia, where more than 85% of the girls 
live and where work burdens for adolescent girls are 
especially heavy. Puberty is also a time when girls’ 
bodies prepare for the nutritional demands of pregnancy 
and lactation required in later life (Berheto et al., 2015). 
The findings of this study showed significant difference of 
stunting between sex groups. Females adolescents were 
2.4 times more likely to be stunted than males. However, 
this was not in agreement with reports of studies 
conducted in Morocco (Hioui et al., 2011) where females 
were less likely to be stunted than males (AOR: 0.41, CI:  
0.94-0.03) and Uganda (Acham et al., 2012) which 
showed that girls were less vulnerable to malnutrition 
compared to boys (AOR: 0.96, CI: 0.56-1.66). 

This study showed that stunting was significantly 
associated with age;  15  to 18 years old adolescents had 

higher odds to be stunted compared with 10 to 14 age 
groups. This was congruent to the reports of many 
studies which showed prevalence and severity of stunting 
has been found to increase with age, with older children 
diverging further from the reference medians for height 
until puberty (Acham et al., 2012; Al-Saffa, 2009; 2013; 
Awoyemi et al., 2012). This might be due to inadequate 
nutrient intake besides increased requirement during 
adolescents’ faster growth period or it could be that 
conditions are improving over time and that those older 
adolescents were more severely affected by malnutrition 
as preschoolers than the younger adolescents. 

While it was expected that parental occupation appears 
to be one of the household factors that can influence the 
nutritional status of children, in this study, however, both 
parents’  occupational   status  did  not   show   significant 



 
 
 

 
difference on their children’s nutritional status. This may 
be due to the fact that almost all mothers were 
housewives and majority of fathers were farmers.  

Both stunting and wasting were more likely among 
larger families and this was in line with finding of studies 
done in Pakistan (Mian et al., 2002) and Jimma, Ethiopia 
(Assefa et al., 2013). Adolescents whose household’s 
wealth tertile were lower were 3.19 times more likely to 
be stunted than adolescents whose household’s wealth 
tertile was higher. This is in agreement with a study done 
in Jimma, Ethiopia (Assefa et al., 2013) where household 
income was positively associated with Height for Age z-
score. Wasting was also more likely among adolescents 
of households with middle and lower wealth tertile than 
higher ones. This was in agreement with a study done in 
Jimma, Ethiopia (Assefa et al., 2013) where household 
income showed a positive association with BMI for Age z-
score though not statistically significant. 

This study revealed that food insecured adolescents 
were nearly 3 times more likely to be stunted than food 
secured adolescents. This may indicate the presence of 
chronic adolescent food insecurity in the study area since 
stunting shows chronic malnutrition. The finding was in 
line with study done in Jimma, Ethiopia (Central 
Statistical Agency [Ethiopia], 2014) where food insecurity 
is negatively associated with the linear growth of 
adolescents. Wasting is an indicator of acute malnutrition 
and it is usually the result of acute or short-term 
insufficient food intake often combined with frequent 
illness (de Onis et al., 2007). The result of this study 
supported the above idea as food insecured adolescents 
were 2 times more likely to be wasted than food secured 
adolescents. 

The findings of this study support the fact that 
unfavorable environmental and personal conditions such 
as inadequate and unsafe water, poor sanitation, and 
poor personal hygiene can increase the probability of 
infectious diseases and, in turn, cause or aggravate 
malnutrition. In this study, stunting and wasting were 
significantly associated with the use of unprotected water 
source for drinking. Adolescents whose household did 
not have latrine at home were more likely to be wasted 
than their counter part.  This was in consistent with the 
study done in Tigray, Northern Ethiopia (Mulugeta et al., 
2009). Hand washing with soap after use of toilet also 
showed a significant association with wasting where 
adolescents who did not practice hand washing with soap 
after toilet were more likely to be wasted than those who 
did.  

It is known that infection and under-nutrition are 
interrelated. The finding of this study showed that the 
likelihood of being wasted was 3 times higher among 
individuals who experienced diarrhea in the last two 
weeks than those who did not.  
In general, since the findings of this study might have 
been affected by method of our data collection where 
household level information was obtained from 
adolescents, it should be used with caution. 
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Conclusion 
 
This study revealed that the prevalence of stunting was 
significantly higher among adolescents of agro-pastoral 
community while the prevalence of wasting was higher 
among adolescents of pastoral community. Factors 
significantly association with stunting were type of 
community, sex of adolescent, age, family size, source of 
drinking water, household wealth tertile and adolescent 
food insecurity. Factors significantly association with 
wasting were family size, source of drinking water, latrine 
availability, after toilet hand washing practice, diarrhea 
illness in the last 2 weeks, household wealth tertile and 
adolescent food insecurity. 
 
 
Recommendation  
 
Based on our findings, scientific literature and current 
practice of the National Nutrition Program (NNP), the 
following nutrition specific and nutrition sensitive 
interventions are suggested for the NNP and other 
stakeholders to improve the nutrition condition of school 
children in the study area: 
 
1. The Somali Regional State Health Bureau and Mieso 
Woreda Health Office should design interventions which 
targets adolescents’ malnutrition specific to pastoralist 
and agro-pastoral livelihood systems. 
2. Mieso Woreda Education Office and Health Office 
should provide health education on personal hygiene 
integrating with regular educational activities in the 
school. 
3. The Woreda Health Office should strengthen 
community education on family planning and 
environmental sanitation through health extension 
workers (HEWs).  
4. The Woreda Water Service Office should strongly work 
to improve sources of drinking water.  
5. Mieso Woreda Agriculture Office should strongly work 
and co-operate with other sectors and NGO’s to improve 
household economy and ensure adolescents’ food 
security through broadened microfinance institutions or 
other development and income generating activities. 
6. Finally, other community based studies with different 
and stronger study designs, and improved source of 
information (e.g. parents) are encouraged to better 
understand adolescent malnutrition.  
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