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Abstract
Background: Undernutrition is one of the major public health concerns among infants and young children
in the country. Childhood under-nutrition is widespread in low and middle-income countries. This study
was initiated to assess the prevalence of under-nutrition and its associated factors among under-�ve
children in Afar Region, Ethiopia.  

Methods: The data for this study were extracted from the Ethiopian Demographic and Health Survey
(EDHS) 2016. The information collected from 937 children born 5 years before the survey was considered
in the analysis. A multivariable binary logistic regression analysis was used at a 5% level of signi�cance
to determine the individual- and community-level factors associated with childhood malnutrition.

Results: The prevalence of stunting, underweight and wasting in Afar region were 41.1%, 36.2% and
17.7%, respectively. About 26.7% of children in Afar region were both stunting and underweight, 12.7%
were both underweight and wasting, 7.6% were both stunting and wasting and only 7.0% of children had
all the three under-nutrition conditions. Among the factors considered in this study, age of a child in
months, anemia level, mothers’ BMI, household wealth index, size of child at birth, number of living
children and place of residence were signi�cantly associated with stunting, underweight and wasting in
Afar Region.

Conclusions: The prevalence of all stunting, underweight and wasting was relatively high. Undernutrition
is one of the major public health concerns among children in Afar Region. The effect of these factors
should be considered to develop strategies to reduce under-nutrition in the study area. Thus, intervention
should be focused on improving the under-nutrition determinants of the children to improve the child's
nutritional status and reduce child morbidity and mortality.

Background
Malnutrition is of public health importance in developing countries and is responsible for over half of
child deaths each year from preventable causes [1]. Undernutrition occurs when the diet a person
consumes does not meet their body's requirement for growth and development. Good nutrition and
feeding practices are critical to a child’s growth and development especially during the �rst two years of
life. Undernutrition impairs a child's immunity, which can lead to recurrent infections, and impaired
physical and cognitive development [2].

Globally, an estimated 165 million children under �ve years of age, or 26%, were stunted, 101 million
children under �ve years of age, or 16%, were underweight and 52 million children under �ve years of age,
or 8%, were wasted. High prevalence levels of stunting among children under �ve years of age in Africa
(36% in 2011) and Asia (27% in 2011) remain a public health problem, one which often goes
unrecognized. More than 90% of the world's stunted children live in Africa and Asia. Although the
prevalence of stunting, underweight and wasting among children under �ve years of age worldwide has
decreased since 1990, overall progress is insu�cient and millions of children remain at risk [3].
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Undernutrition in children occurs due to the interplay of several factors, which include variables related to
the maternal age, maternal education, poor feeding practice, maternal nutritional status, parity and
multiple births, sex of the child, illness, birth interval and immunization status, poor wealth status, large
families, water and sanitation, place of residence, and other factors relating to health services utilization
[4–6]. Child under-nutrition and mortality rates are sensible reactions to both wellbeing programs and
�nancial conditions such as pay, unemployment, and lack of education [7]. In Ethiopia, the prevalence of
under-nutrition is high which ranges from 14.6% in Addis Ababa to 46.3% in Amhara Region for stunting,
3.5% in Addis Ababa to 22.5% in Afar region for wasting and 5% in Addis Ababa to 35.5% in Afar region
for underweight [8–11].

Although a few studies have been carried out on prevalence and identi�cation of factors that are
associated with children under �ve years old of undernutrition in the Afar region, none of them uses the
nationally representative data for the Afar region. The exertion made in decreasing under-�ve children’s
undernutrition in the region is still high, and more effort is required to move forward the obstructions for
advance diminishment. More research studies are, subsequently, required to inform policymakers to
execute suitable mediation programs. To address these gaps, an all-inclusive cross-sectional analysis of
the recent 2016 Ethiopian Demographic Health Survey (EDHS) was done, to explore the potential risk
factors of undernutrition among under-�ve children in Afar region, Ethiopia.

Methods
Description of study design and area 

A cross-sectional study design was used for this study. The study was conducted in Afar regional state
which is located in the northeastern part of Ethiopia. According to the 2007 Census, the state’s population
was 1,390,273 of which 615,156 were females. The urban residents of the region were 185,135 or 13.32%
of the population, a further 409,123 or 29.43% were pastoralists. The region is well known for its early
hominid fossil �nds including 'Lucy', an Australopithecus afarensis, discovered in 1974, which lived about
3.2 million years ago and more recently in the summer of 2007 the discovery of hominid remains 3.5 - 3.8
million years old [12]. 

Data Sources

The data for this study was extracted from the Ethiopian Demographic and Health Survey (EDHS) 2016.
The Central Statistics Agency (CSA), the Ministry of Health (MOH), and the Ethiopian Public Health
Institute together surveyed from January 18, 2016–June 27, 2016, where the United States Agency for
International Development (USAID) funded the project. The authors have got permission from the ICF-
DHS program to use the EDHS data and access it
through https://www.dhsprogram.com/data/dataset_admin/login_main.cfm. The 2016 EDHS used a
two-stage strati�ed sampling to select households. In the �rst stage, there were 645 enumeration areas
(202 in urban and 443 in rural areas). 937 (513 males and 424 females) under-�ve children from Afar
region were considered for this study. This study considered live children age 0–59 months with
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anthropometry data in the analysis of determinants of nutritional status among children under age 5 in
Afar region. Missing values in the 2016 EDHS dataset were not included in the analyses.

Variables of the study

The subordinate factors for this consideration were the malnutrition status of under-5 year children
(stunting, underweight and wasting). Children whose height-for-age Z-score is below minus two standard
deviations (−2SD) from the median of the reference population is considered as stunted. If the weight-for-
age Z-score is below minus two standard deviations (−2 SD) from the medium of reference population
then the child is underweight. Children whose weight for height Z-score is below minus two standard
deviations (−2SD) from the median of the reference population are considered as wasted [10]. Illustrative
factors were chosen after conducting a point-by-point writing survey additionally accessible with
complete data in the EDHS, 2016 data set was included within the current investigation. Selected
illustrative factors were divided into two levels which included socio-demographic-maternal and child-
level variables. Socio demographic-maternal variables chosen were types of residence, household wealth
index, mother’s educational level, mother’s body mass index (BMI), religion, and type of toilet facility, sex
of household head and sources of drinking water. Child-level components were the sex of the child, child
age, type of birth, number of living children and child size at birth. Malnutrition indicators were de�ned
using the WHO child growth standards [9, 11, 13-15].

Statistical data analysis

The data was extracted, edited, and analyzed by using SPSS version 23 for Windows. Descriptive
statistics such as frequencies and proportions were used to summarize the distribution of selected
background characteristics of the sample. Bivariate logistic regression was performed to analyze the
crude odds ratio and a variable with a P-value of less than 0.25 was transported into multivariable binary
logistic regression analyses to analyze adjusted odds ratio and to identify the determinants of
undernutrition of children under �ve years old. The dependent variables for bivariate and multivariable
logistic regression analyses were stunting, wasting and underweight. Finally, variables with P-values <
0.05 in the multivariable logistic regression model were taken as statistically signi�cant.

Results
A total of 937 under-�ve children were included in this study. The prevalence of stunting, underweight and
wasted in Afar region were 41.1%, 36.2% and 17.7%, respectively. About 26.7% of children in Afar region
were both stunted and underweight, 12.7% were both underweight and wasted, 7.6% were both stunted
and wasted and only 7.0% of children had all three under-nutrition conditions. Of the participating
children, 383 (40.9%) were 0-24 months old, 362 (38.6%) were 25-47 months old and 190 (20.3%) were
48-59 months old. Of the total participants, 513 (54.7%) were male, and nearly 855 (91.2%) of the children
were taken from rural areas.  Most of (98%) the children were born in single birth type. Under mothers’
BMI categories, overweight, normal weight and underweight were 4.6%, 53.7% and 41.7%, respectively.
More than half (55.3%) of children were small size at birth, 29.6% and 15.2% of the children were medium
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and large size at birth, respectively. About 81.8% of the children’s families did not have toilet facilities, and
the majorities (64.2%) of household heads were males. Most (88.3%) of children whose parents were
poor wealth indexed, 1.5% and 10.2% were medium and reach, respectively. The number of children who
lived in household members of 1-2, 3-4 and >4 was 33.3%, 32.0% and 34.7%, respectively. Most of (91.2%)
the children’s households accessed unimproved water. Of the total participants, 72.8% of the children
were anemic.

Factors associated with stunting 

Results of the multivariable binary logistic regression model revealed that age of the child, household
wealth index, number of living children and anemia level were signi�cantly associated with being stunted.
The risk of being stunted was 2.32 and 2.10 times more likely among children that were aged 25-47 and
48-59 as compared to those aged 0-24 months, respectively. Children from the household who had rich
and medium wealth index were 0.66 and 0.63 times less likely to be stunted as compared to the children
household who had poor wealth index. The number of children who lived in household members >4 was
1.68 times more likely to be stunted compared to the number of children who lived in household
members 1-2. Being stunted of anemic children was 1.91 times more likely to develop stunting as
compared to non-anemic children. 

Table 1. Bivariate and multivariable logistic regression of determinants associated with stunting on
childhood under 5 years old in Afar Region, Ethiopia, EDHS 2016
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Variables    Stunting COR (95%
CI)

AOR (95% CI) P-value

  Yes No      

Age of child in months          

0-24 118
(30.8%)

265
(69.2%)

1 1  

25-47 172
(49.2%)

184
(50.8%) 

2.32 (1.72,
3.13)

2.32 (1.63,
3.30)***

<0.0001

48-59 83
(43.7%)

107
(56.3%)

1.74 (1.22,
2.50)

2.10 (1.36,
3.22)**

0.001

Sex of child          

Male 221
(43.1%)

292
(56.9%)

1 1  

Female 164
(38.7%)

260
(61.3%)

0.83 (0.64,
1.08)

0.86 (0.64,
1.17)

 

Place of residence          

Urban 27
(32.9%)

55
(67.1%)

1 1  

Rural 358
(41.9%)

497
(58.1%)

1.47 (0.91,
2.37)

0.47 (0.14,
1.53)

 

Type of birth           

Single birth  375
(40.8%)

543
(59.2%)

1 1  

Multiple birth 9 (47.4%) 10
(52.6%)

1.61 (0.65,
3.40)

1.41 (0.53,
3.71)

 

 Mothers` BMI          

Overweight 15
(34.9%)

28
(65.1%)

1 1  

Normal weight 196
(39.0%)

195
(61.0%)

1.19 (0.62,
2.29)

1.06 (0.49,
2.32)

 

Under weight 159
(44.9%)

195
(55.1%)

1.52 (0.79,
2.95)

1.40 (0.64,
3.09)

 

Size of child at birth          

Large 52
(36.6%)

90
(63.4%)

1 1  

Medium 114
(41.2%)

163
(58.8%)

1.21 (0.80,
1.84)

1.21 (0.76,
1.92)
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Small 219
(43.2%)

299
(57.7%)

1.27 (0.86,
1.86)

1.52 (0.98,
2.35)

 

Present of toilet facility           

Yes  69
(40.4%)

102
(59.6%)

1 1  

No  316
(41.3%)

450
(58.7%)

1.04 (0.74,
1.46)

1.19 (0.77,
1.83)

 

Sex of household head           

Male 245
(40.7%)

357
(59.3%)

1 1  

Female 140
(41.8%)

195
(58.2%)

1.05 (0.80,
1.37)

1.01 (0.73,
1.38)

 

Household wealth index
combined 

         

Poor 352
(42.6%)

475
(57.4%)

1 1  

Medium 2 (14.3%) 12
(85.7%)

0.23 (0.05,
1.01)

0.37 (0.04,
3.85)

 

Rich 31
(32.3%)

65
(67.7%)

0.64 (0.41,
1.01)

0.34 (0.11,
0.98)*

0.047

Number of living children          

1-2 134
(42.9%)

178
(57.1%)

1 1  

3-4 130
(43.3%)

170
(56.7%)

1.02 (0.74,
1.40)

0.86 (0.59,
1.26)

 

>4 121
(37.2%)

204
(62.8%)

1.79 (1.57,
3.08)

1.68 (1.46,
2.99)*

0.044

Sources of drinking water          

Improved  110
(44.4%)

138
(55.6%)

1 1  

Unimproved  275
(39.9%)

414
(60.1%)

0.83 (0.62,
1.12)

0.83 (0.57,
1.22)

 

Anemia level          

Non-anemic 73
(39.9%)

110
(60.1%)

1 1  

Anemic 273
(48.7%) 

288
(51.3%)

1.59 (1.13,
2.23)

1.91 (1.33,
2.75)***

<0.0001
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AOR: adjusted odds ratio; COR: crude odds ratio; CI: con�dence interval; * signi�cant p value <0.05; **
signi�cant p value <0.01; ***signi�cant p value <0.001, 1= reference

Factors associated with underweight

 According to the multivariable logistic regression analysis, age of child, place of residence, mothers’ BMI,
household wealth index and anemia level were signi�cantly associated with underweight. The children
who were 25-47 and 48-59 aged groups were 2.29 and 2.00 times more likely to develop underweight as
compared to those who were 0-24 aged groups. The children living in rural areas were 1.98 times more
likely to develop underweight as compared to the children living in urban areas. Children who were born
underweight and normal-weight mothers were 3.20 and 4.64 times more likely to be underweight
compared to children born from overweight mothers. Compared to children from the poor household
wealth index, the odds of medium and rich household wealth index were 0.87 and 0.49 times lower. The
anemic children were 1.96 times more likely to be underweight as compared to non-anemic children.

Table 2. Bivariate and multivariable logistic regression of risk factors associated with under-weight on
childhood less than 5 years in Afar Region, Ethiopia, EDHS 2016
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Variables    Underweight  COR (95%
CI)

AOR (95% CI) P-value

  Yes No      

Age of child in months          

0-24 116
(30.3%)

267 (69.7%) 1 1  

25-47 148
(40.9%)

214 (59.1%) 1.59 (1.18,
2.15)

2.29 (1.61,
3.24)***

<0.0001

48-59 75
(39.5%)

115 (60.5%) 1.50 (1.04,
2.16)

2.00 (1.31,
3.05)***

0.001

Sex of child          

Male 190
(37.0%)

323 (63.0%) 1 1  

Female 149
(35.1%)

275 (64.9%) 0.92 (0.70,
1.20)

0.98 (0.72,
1.33)

 

Place of residence          

Urban 19
(23.2%)

63 (76.8%) 1 1  

Rural 320
(37.4%)

535 (62.6%) 0.46 (0.14,
1.47)

1.98 (1.17,
3.37)*

0.012

Type of birth           

Single birth  332
(36.2%)

586 (63.8%) 1 1  

Multiple birth 7
(36.8%)

12 (63.2%) 1.03 (0.40,
2.64)

0.92 (0.34,
2.47)

 

 Mothers` BMI          

Over weight 6
(14.0%)

37 (86.0%) 1 1  

Normal weight 172
(34.2%)

331 (65.8%) 2.35 (0.92,
6.02)

3.20 (1.33,
7.74)**

0.010

Under weight 152
(42.9%)

202 (57.1%) 3.49 (1.36,
8.99)

4.64 (1.91,
11.28)***

0.001

Size of child at birth          

Large 45
(31.7%)

97 (68.3%) 1 1  

Medium 96
(34.7%)

181 (65.3%) 1.14 (0.74,
1.76)

1.19 (0.75,
1.89)
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Small 198
(38.2%)

320 (61.8%) 1.33 (0.90,
1.98)

1.52 (0.98,
2.34)

 

Present of toilet facility           

Yes  65
(38.0%)

106 (62.0%) 1 1  

No  274
(35.8%)

492 (64.2%) 0.91 (0.65,
1.28)

0.87 (0.56,
1.35)

 

Sex of household head           

Male 210
(34.9%)

392 (65.1%) 1 1  

Female 129
(38.5%)

206 (61.5%) 1.17 (0.89,
1.54)

1.20 (0.87,
1.64)

 

Household wealth index
combined 

         

Poor 315
(38.1%)

512 (61.9%) 1 1  

Medium 1 (7.1%) 13 (92.9%) 0.32 (0.03,
3.37)

0.13 (0.02,
0.96)*

0.046

Rich 23
(24.0%)

73 (76.0%) 0.35 (0.12,
1.02)

0.51 (0.31,
0.84)**

0.007

Number of living children          

1-2 111
(35.6%)

201 (64.4%) 1 1  

3-4 115
(38.3%)

185 (61.7%) 1.09 (0.74,
1.61)

1.13 (0.81,
1.56)

 

>4 113
(34.8%)

212 (65.2%) 0.99 (0.97,
1.47)

0.96 (0.70,
1.34)

 

Sources of drinking water          

Improved  84
(33.9%)

164 (66.1%) 1 1  

Unimproved  255
(37.0%)

434 (63.0%) 1.15 (0.85,
1.56)

1.37 (0.93,
2.03)

 

Anemia level          

Non-anemic 57
(31.1%)

126 (68.9%) 1 1  

Anemic 248
(44.2%)

313 (55.8%) 1.75 (1.23,
2.50)

1.96 (1.35,
2.85)***

<0.0001
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AOR: adjusted odds ratio; COR: crude odds ratio; CI: con�dence interval; * signi�cant p value <0.05; **
signi�cant p value <0.01; ***signi�cant p value <0.001, 1= reference

Factors associated with wasting 

Based on multivariable logistic regression analysis, age of the child, size of child at birth, number of living
children and anemia level were signi�cantly associated with wasting. The results of adjusted showed
that the children who were 25-47 and 48-59 aged groups were 2.34 and 2.13 times more likely to develop
underweight as compared to those who were 0-24 aged groups. Children who were born with small size
were 2.07 times more likely to be underweight than children who were born larger. The number of children
who lived in household members >4 was 1.81 times more likely to be wasting compared to the number of
children who lived in household members 1-2. The odds of being underweight were 1.94 times higher
among anemic children compared to non-anemic children.

Table 3 Bivariate and multivariate logistic regression of risk factors associated with wasting on childhood
less than 5 years old in Afar Region, Ethiopia.
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Variables    wasting COR (95% CI) AOR (95% CI) P-value

  Yes No      

Age of child in months          

0-24 99
(25.8%)

284
(74.2%)

1    

25-47 42
(11.6%)

320
(88.4%)

0.38 (0.25,
0.56)

2.34 (1.65,
3.33)***

<0.0001

48-59 25
(13.2%)

165
(86.8%)

0.44 (0.27,
0.70)

2.13 (1.38,
3.28)***

0.001

Sex of child          

Male 87
(17.0%)

426
(83.0%)

1 1  

Female 79
(17.0%)

345
(81.4%)

1.12 (0.80,
1.57)

1.28 (0.87,
1.89)

 

Place of residence          

Urban 11
(13.4%)

71
(86.6%)

1 1  

Rural 155
(18.1%)

700
(81.9%)

0.99 (0.19,
5.00)

1.43 (0.74,
2.76)

 

Type of birth           

Single birth  164
(17.9%)

754
(82.1%)

1 1  

Multiple birth 2 (10.5%) 17
(89.5%)

0.54 (0.12,
2.36)

0.69 (0.15,
3.19)

 

 Mothers` BMI          

Over weight 3 (7.0%) 40
(93.0%)

1 1  

Normal weight 89
(17.7%)

414
(82.3%)

3.32 (0.74,
14.80)

2.87 (0.87,
9.47)

 

Under weight 69
(19.5%)

285
(80.5%)

3.76 (0.84,
16.89)

3.23 (0.97,
10.74)

 

Size of child at birth          

Large 16
(11.3%)

126
(88.7%)

1 1  

Medium 42
(15.2%)

235
(84.8%)

1.70 (0.85,
3.38)

1.41 (0.76,
2.60)

 



Page 13/20

Small 108
(20.8%)

410
(79.2%)

1.91 (1.00,
3.64)

2.07 (1.18,
3.64)*

0.011

Present of toilet facility           

Yes  37
(21.6%)

134
(78.4%)

1 1  

No  129
(16.8%)

637
(83.2%)

0.73 (0.49,
1.11)

0.63 (0.36,
1.10)

 

Sex of household head           

Male 98
(16.3%)

504
(83.7%)

1 1  

Female 68
(20.3%)

267
(79.7%)

1.31 (0.93,
1.85)

1.37 (0.92,
2.03)

 

Household wealth index
combined 

         

Poor 152
(18.4%)

675
(81.6%)

1 1  

Medium 1 (7.1%) 13
(92.9%)

0.34 (0.04,
2.63)

0.36 (0.04,
3.74)

 

Rich 13
(13.5%)

83
(86.5%)

0.70 (0.38,
1.28)

0.67 (0.40,
1.13)

 

Number of living children          

1-2 61
(19.6%)

251
(80.4%)

1 1  

3-4 55
(18.3%)

245
(81.7%)

0.92 (0.62,
1.39)

093 (0.57,
1.51)

 

>4 50
(15.4%)

275
(84.6%)

1.75 (1.50,
3.13)

1.81 (1.67,
2.98)*

0.031

Sources of drinking water          

Improved  37
(14.9%)

211
(85.1%)

1 1  

Unimproved  129
(18.7%)

560
(81.3%)

1.31 (0.88,
1.96)

1.45 (0.86,
2.43)

 

Anemia level          

Non-anemic 22
(12.0%)

161
(88.0%)

1 1  

Anemic 116
(20.7%)

445
(79.3%)

1.91 (1.17,
3.11)

1.94 (1.35,
2.80)***

<0.0001
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AOR: adjusted odds ratio; COR: crude odds ratio; CI: con�dence interval; * signi�cant p value <0.05; **
signi�cant p value <0.01; ***signi�cant p value <0.001, 1= reference

Discussion
This result indicated that the prevalence of stunting in Afar region was 41.1%. In this study, stunting is
higher than that of the studies conducted in Ethiopia which were 38.3% [13], Tigray region 39.1% [16],
Dale district 25.6% [17], Takusa district 36.5% [18]; but lower than previously reported stunting (46.9%) in
Tigray region [19], (46.3%) Amhara region [20], (47.6%) Oromia region [21], and (44.7%) east Gojjam Zone
[22]. The prevalence of stunting in this study is also higher than the �nding reported in Nairobi Peri-Urban
Slum 30.2% [23], but lower than in Nigeria (47.6%) [24]. This could be because the households lack
knowledge, attitude and practices (KAP) on how to feed their children and themselves [25].

This result showed that the prevalence of underweight in Afar region was 36.2%. In this study,
underweight is higher than that of the studies conducted in Ethiopia which was 23.3% [13], Tigray region
23.9% [16], Dale district 19% [17], Takusa district 19.5% [18], Nairobi Peri-Urban Slum 14.9% [23], Tigray
region (33%) [19], Hidabu Abote District 30.9% [21], Nigeria 25.6% [24]. While studies in the Bure Town of
West Gojjam Zone [26] and east Gojjam Zone [22] reported a lower prevalence of underweight (14.30%)
and 15.3%. This might be because there is a difference in barriers to under-nutrition such as cultural
differences and other socio-demographic characteristics. This might be due to there is a difference in
barriers to under-nutrition such as cultural differences and other socio-demographic characteristics.

This result revealed that the prevalence of wasting in Afar region was 17.7%. The prevalence of wasting
in this study is higher compared to the study conducted in Ethiopia 10.1% [13], in Haramaya district
10.7% [27], in Dale Woreda 14% [17], in Pakistan 10.7% [25] and Nairobi Peri-Urban slum 4.5% [23]. This
divergence might be due to the difference in socioeconomic background, variation in sample size, dietary
habits and type of meals among the study population. Similar studies conducted in Hidabu Abote District
in the Oromia region reported an equivalent �nding (16.7%) [21]. While studies in the Bure Town of West
Gojjam Zone, Amhara region [26] and east Gojjam Zone [22] reported lower prevalence of wasting
(11.1%) and (10%). This could be due to there is a difference in obstacles to under-nutrition such as
cultural differences and other socio-demographic characteristics.

About 26.7% of children in Afar region were both stunted and underweight, 12.7% were both underweight
and wasted, 7.6% were both stunted and wasted and only 7.0% of children had all three under-nutrition
conditions. The prevalence of both stunted and underweight in this study is higher than compared to the
study conducted in Ethiopia 19.47% [13] and Amhara region (23.1%) [20], but much higher than the study
conducted in Kilimanjaro Region, Tanzania 33% [28]. The prevalence of both underweight and wasting at
this �nding is higher than the study �nding in Amhara region (7.3%) [20]. The variation might be due to
socioeconomic background, geographical characteristics of the study area, access to health care, cultural
difference in dietary habits and care practices.
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Results of the multivariable binary logistic regression model revealed that age of the child, household
wealth index, number of living children and anemia level were signi�cantly associated with being stunted.
The risk of being stunted was 2.32 and 2.10 times more likely among children that were aged 25-47 and
48-59 as compared to those aged 0-24 months, respectively. This �nding is in agreement with the studies
conducted in Ethiopia [13], in Amhara region (36) in Haramaya district [27], in Pakistan [25] and in
Kilimanjaro Region, Tanzania [28], but disagreed with the study conducted in Tigray region [16]. This
could be because younger children are more likely to receive more attention and feeding effort from their
parents as compared to older children [2]. It could also be due to the inappropriate and late introduction
of low nutritional quality supplementary food [29]. Children from the household who had rich and
medium wealth index were 0.66 and 0.63 times less likely to be stunted as compared to the children
household who had poor wealth index. This �nding is in agreement with the studies conducted in
Ethiopia [13], Tigray region [16] and Pakistan [25]. This �ning is also supported by the literature that
reported that the poor wealth index is strongly correlated with under-�ve stunting [15, 26, 30–32]. The
possible explanation for this might be mothers from households having a rich or middle wealth status
were more likely to provide micronutrients in reached foods and seek medical treatment for their children.
Furthermore, better households have better access to food and higher cash incomes than poor
households, allowing them a quality diet, better access to medical care, and more money to spend on
essential non-food items such as hygiene products [33]. The number of children who lived in household
members >4 was 1.68 times more likely to be stunted compared to the number of children who lived in
household members 1-2. This �nding is in agreement with the study conducted in Amhara region [20] and
in Haramaya district [27]. This may be because a large number of children are widely regarded as a risk
factor for stunting particularly for infants and young children due to food insecurity. Households with
fewer children could be expected to be more capable than households with higher real income to provide
their members with an adequate dietary intake [34]. Being stunted of anemic children was 1.91 times
more likely to develop stunting as compared to non-anemic children. This �nding is supported by the
study conducted in Ethiopia [13]. This is because the anemia causes the children to reduce feed intake
and leads to malnutrition. Undernourished children are more suffered from inadequate bioavailability of
micronutrients such as iron, B12 and folate in their body which are important for the formation of blood
cells. Therefore, those children who are undernourished cannot form adequate blood cells as much as
required; consequently the this leads to the development of nutritional de�ciency anemia which is
common especially in developing countries [35].

According to the multivariable logistic regression analysis, age of child, place of residence, mothers’ BMI,
household wealth index and anemia level were signi�cantly associated with underweight. The children
who were 25-47 and 48-59 aged groups were 2.29 and 2.00 times more likely to develop underweight as
compared to those who were 0-24 aged groups. This �nding is in line with the study conducted in
Ethiopia [13] but in contradiction to the study conducted in Tigray region [16] and in Pakistan [25]. It
might be due to a large portion of guardians in rural areas are ignoring to meet their children's optimal
food requirements like the age of the child increases [36]. The children living in rural areas were 1.98
times more likely to develop underweight as compared to the children living in urban areas. This report is
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supported with the studies conducted in Takusa district, Northwest Ethiopia [18], in Haramaya District,
Eastern Ethiopia [27], but against in Pakistan [25] and Tigray region [16]. While ample evidence
documents that urban children generally have better nutritional status than their rural children. The
environment, choices, and opportunities of urbanites differ greatly from those of rural dwellers' from
employment conditions to social and family networks to access to health care and other services [13].
Children who were born underweight and normal-weight mothers were 3.20 and 4.64 times more likely to
be underweight compared to children born from overweight mothers. This �nding is supported by the
studies conducted in Ethiopia [13], in Haramaya District, Eastern Ethiopia [27], in Pakistan [25]. Compared
to children from the poor household wealth index, the odds of medium and rich household wealth index
were 0.87 and 0.49 times lower. This �nding is supported by the studies conducted in Ethiopia [13], in
Tigray region [16] and Pakistan [25]. This could be explained by the presence of an intergenerational link
between maternal and child nutrition means a small mother will have small babies who in turn grow to
become small mothers [37]. Maternal BMI is also an important determinant of child under-nutrition and is
in�uenced by maternal nutrition, to improve child growth, proper nutrition is essential for the mothers
during the prenatal and postnatal period. Healthier mothers have less risk of having undernourished
children [15]. The anemic children were 1.96 times more likely to be underweight as compared to non-
anemic children. This �nding is in line with the study conducted in Ethiopia [13]. Those children who are
undernourished cannot form adequate blood cells as much as required; consequently, this leads to the
development of nutritional de�ciency anemia which is common especially in developing countries [35].

Based on multivariable logistic regression analysis, age of the child, size of child at birth, number of living
children and anemia level were signi�cantly associated with wasting. The results of adjusted showed
that the children who were 25-47 and 48-59 aged groups were 2.34 and 2.13 times more likely to develop
underweight as compared to those who were 0-24 aged groups. This report is in line with the study
conducted in Tigray region [16], in Haramaya District, Eastern Ethiopia [27], in Dale Woreda, southern
Ethiopia [17] and Kilimanjaro Region, Tanzania [28]. The reason might be when the children get grown-up
the parent care may be reduced and the children may not get su�cient and balanced meals timely. This
could be because younger children are more likely to receive more attention and feeding effort from their
parents as compared to older children [2]. Children who were born with small size were 2.07 times more
likely to be underweight than children who were born larger. This �nding is supported by the studies
conducted in Amhara region [20] and in Pakistan [25]. This is might be for the reason that low birth
weight is in turn associated with a range of adverse outcomes of �rst childhood life. The number of
children who lived in household members >4 was 1.81 times more likely to be wasting compared to the
number of children who lived in household members 1-2. This �nding is in line with the study conducted
in Dale Woreda, southern Ethiopia [17]. Households with fewer children could be expected to be more
capable than households with higher real income to provide their members with an adequate dietary
intake [34]. The odds of being underweight were 1.94 times higher among anemic children compared to
non-anemic children. This �nding is consistent with the study conducted in Ethiopia [13].

Conclusions
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This study explored individual- and community-level factors that determined childhood malnutrition in
Afar region children. Among the factors considered in this study, age of the child in months, anemia level,
size of child at birth, mothers’ BMI, household wealth index, number of living children and place of
residence were signi�cantly associated with stunting, underweight and wasting. The authors concluded
that under-nutrition among under-�ve children was one of the public health problems in the study area.
Thus, interventions should be focused on 25-59 months age of children, poor household wealth index, >4
children per household, rural children, children born from underweight mothers, small size child at birth
and anemic children to improve the child’s nutritional status, and reduce child morbidity and mortality.
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