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Introduction 

is one of the major public health lem and 

an health for under in many 

the [1]. It has been 

as a single risk for and 

to global of 

was the factor for 

56% of all deaths in than 5 years and 8,000 

deaths each day 2017 [2, 3]. Based on the 2023 World 

Health zation report, 45 million 

from acute 

tion [4]. Acute is the cause of tali-

ty, for about 12% of the total deaths 

to the overall [5]. 

to report, and Asia 

for more than a and thirds of all 

study 

that, 27% of Africa were 

acute  

to the health 

in there has been quite good 

in and 

the of acute  

little over the same time period tween 2000 and 2019 [7, 8]. 

larly, the of acute has 

high in Tigray The of 

acute of the two survey in Tigray 

were 11.1% in 2000 and 9.2% in 2019 based on 

data [7, 8 The drop in 

of acute tion has not been rapid to meet the 

. 

In some have been child 

acute in most of 

acute as a and low 

As a result, the bi-

nary model was used to the risk factors of 

in the 

of a child is as 

and severe acute the 

ordinal nature of would lead to the 

loss of useful mation and lead to of 

the 

factors child acute tion 

using is an for 

the of child given 

the high of acute in and 

the slow drop in this study. 

this study the 

and factors with 6-

59 urban and rural areas of Tigray 

 

2. Methods and Materials 

2.1. Study area, design, and period 

In this study a cross design was all 

of Tigray June to 

July 2019. Tigray region is one of the nine gional states of 

at from  to 140 

and from  to 390 

It is the of the ray, Erob and 

The state of Tigray gion shares 

with Eritrea in the the State of Afar in the east, the 

State of in south, and the of the Su-

dan in the west. region is into 7 zones, 52 (34 

rural and 18 ban) and 814 

the 

in the terms of 95.5% of the 

are 4.1% and 0.4% are 

and ethnic 

2.6% 0.7% Erob and 

0.05% is the of the 

state. to the Tigray Health report, the 

has  204 Health and 712 Health 

to the of 

(CSA) the state's size was in 

[12] with an area of 

Based on CSA, 73% of the live rural 

areas, while 27% are urban [12

2.2. Study population 

2.3. Eligibility Criteria 
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2.4 Sample size determination and sampling technique  

2.5. Study Variables 

2.5.1. Dependent Variable 

2.5.2. Independent Variables 

  

2.6. Measurements 

. 

to 

2.7. Coordinates 

.  
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2.8. Data collection procedure and quality control 

2.9. Statistical data analysis 

2.9.1 Ordinal Logistic Regression Model 

re-

sponse 

k-1 













=

  shedundernouri acuteseverely  is child if3,

 shedundernouri acute moderately is child if 2,

  nourished is childif1,

thi

thi

thi

Yi
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3. Results  

3.1 Socio-demographic characteristics of caregivers  

Characteristics Frequency Percent 

Caregivers     

Mother 10224 92.9 

Father 269 2.5 

Relatives 511 4.6 

Child sex     

Male 5369 48.8 

Female 5635 51.2 

Child age, months     

6-11 1799 16.3 

12-23 3522 32.0 

24-35 2638 24.0 

36-47 1892 17.2 

48-59 1153 10.5 

Age caregiver, years     

≤20 782 7.1 

21 – 30 6404 58.2 

31-40 3249 29.5 

41-50 447 4.1 

>50 122 1.1 

Household size     

≤5 8245 74.9 

6 – 12 2759 25.1 

Marital status     

Married 9157 83.2 

Single 284 2.6 

Divorced 1065 9.7 

Widowed 142 1.3 

Separated 344 3.1 

Others 12 0.1 

Mother education     

No formal education 4148 37.7 

Primary education (1-8) 3623 32.9 

Secondary education (9-10) 2324 21.1 

Preparatory (11-12) 220 2.0 

College or above 680 6.2 

Don’t know 9 0.1 

Father education     

No formal education 3499 31.8 

Primary education (1-8) 3240 29.4 

Secondary education (9-10) 2106 19.1 

Preparatory (11-12) 292 2.7 

College or above 1227 7.5 

Don’t know 640 5.8 

Residence     

Rural 8499 77.2 

Urban 2505 22.8 

Table 1. Socio-economic and demographic characteristics of caretakers of children in the study areas from Tigray region, 

https://doi.org/10.71624/ps5rew69


East Afr J Health Sci. 4(2):2022   https://doi.org/10.71624/ps5rew69  

p-ISSN: 2664-0775, e-ISSN: 2664-0783                         
©CHS, Mekelle University https://journal.mu.edu.et/index.php/eajhs                     678  

 

3.2. Maternal and child health and feeding char-

acteristics  

In the study communities, ever (96.6%) and exclusive (97%) 

breastfeeding were almost universal. Similarly, more than 80% 

of the mothers did initiate breastfeeding with the first one hour of 

birth and gave colostrums to their newborns. About 97% of 

mothers ever breastfed their children. Close to 80% of the care 

givers initiate the provision of complementary foods at six 

months of age of the child. About 11% of the children had moth-

ers who did not visit any antenatal clinic during pregnancy and 

43.9% of mothers/caregivers did not ever heard nutrition infor-

mation through media. Higher proportion (91%) of children were 

exempted from fasting, the contamination of kitchen utensils 

with animal source foods a concern during the fasting peri-

ods. Exemption from fasting was relatively lower during preg-

nancy (62%) and lactation (63%). The occurrence of common 

childhood illnesses namely diarrhea, cough/pneumonia and 

fever in the past two weeks prior to the date of data collection 

were 1684(15.3%) for fever, 1120(10.2%) for diarrhea and 

1525(13.9%) for cough/pneumonia [Table 2]. 

Table 2. Infant and young child feeding practices of mothers of children from the households in the study areas from Tigray 

region, Ethiopia, 2019 (n = 11004). 

Characteristics Frequency Percent 

Breastfeeding status     

Never breastfed 134 1.2 
Ever breastfed but not currently 5112 46.5 

Still breastfed 5738 52.1 
Don’t know 20 0.2 

Exclusive breastfeeding     

No 347 3.2 

Yes 10588 96.2 

Don’t know 69 0.6 

Timing of child put to the breast after birth     
< 1 hour 8794 80.9 

Between 1 and 23 hours 1576 14.5 

>24 hours 186 1.7 

Don’t know 448 4.1 

Breastfed frequency     

1-7 times a day 2358 21.4 
8-12 times a day 3149 28.6 

More than 12 times a day 1174 10.7 

Don’t know 4323 39.3 

Breastfeeding practices till two years and beyond     

No 2345 21.3 
Yes 4698 42.7 

Not applicable 3880 35.3 

Don’t know 81 0.7 

Received vitamin A     

No 1703 15.5 
Yes 8479 77.0 
Not sure 822 7.5 

Had any signs of cough or pneumonia in the last 2 weeks?     
No 9479 86.1 

Yes 1525 13.9 

Had fever in the last two weeks?     

No 9320 84.7 

Yes 1684 15.3 
Had diarrhea in the last two weeks?     

No 9884 89.8 
Yes 1120 10.2 

Had received deworming tablets in the last six months?     
No 4764 43.3 
Yes 4484 40.7 

Not sure 1756 16.0 
Have you ever heard nutrition information through mass media     

No 4832 43.9 
Yes 6172 56.1 

https://doi.org/10.71624/ps5rew69


East Afr J Health Sci. 4(2):2022   https://doi.org/10.71624/ps5rew69  

p-ISSN: 2664-0775, e-ISSN: 2664-0783                         
©CHS, Mekelle University https://journal.mu.edu.et/index.php/eajhs                     679  

3.3. House hold food insecurity 

Using household food insecurity access scale (HFIAS), 

6461(58.7%), 1273(11.6%), 2544(23.1%), and 726(6.6%) of the 

households were found to be food secure, mildly food insecure, 

moderately food insecure, and severely food insecure, respec-

tively [Figure 1]. The burden of acute undernutrition was found 

to be almost similar in food secure, mildly food insecure and 

moderately food insecure. Acute undernutrition among children 

was high in the severely food insecure households. The preva-

lence of acute undernutrition was 8.5% and 11.6% in food se-

cure and severely food insecure households, respectively 

[Figure 2].  

Characteristics Frequency Percent 

Regular antenatal visits     
No 1200 10.9 

Yes 9804 89.1 
Child exemption from fasting     

No 1041 9.5 
Yes 9963 90.5 

Pregnant women exemption from fasting     
No 4140 37.6 
Yes 6864 62.4 

Lactating women exemption from fasting     
No 4035 36.7 

Yes 6969 63.3 
Time of complementary food start     

Before six months 289 2.7 

6 months 8547 79.0 

After six months 1985 18.3 

Figure 1: Food insecurity level of households in the study areas (n=11,004).  

Figure 2: Acute undernutrition among 6 – 59 months old children by household food insecurity level in the 

study areas (n = 11,004).  

Table 2. Infant and young child feeding practices of mothers of children from the households in the study areas 

from Tigray region, Ethiopia, 2019 (n = 11004). (Continued . . .) 
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3.4. Geographic distribution of acute undernutri-

tion among under-five children  

Our anthropometric data is reported using the WHO flags 

based on standard population as opposed to the SMART flags 

based on the observed population. The cut point was -5 to +5 

standard deviations for weight-for-height (Simon, 2014). As a 

result, 69 z scores of weight-for-height were not included in the 

analysis. The overall prevalence of acute undernutrition among 

the children in Tigray region was 8.9% (95% CI: 8.7% – 9.8%). 

Of the acute undernourished, 2.9% were severe acute undernu-

trition and 6.0% were moderate acute undernutrition. The prev-

alence of acute undernutrition in the urban towns of Tigray re-

gion was found to be 7.8%. It was ranged between 2.6% in 

Kedamay Weyane, Mekelle to 18.8% Adi-Haqi, Mekelle [Table 

3]. The burden of acute undernutrition in the rural areas of Tig-

ray region was found to be 9.3%. The lowest and highest bur-

den of acute undernutrition was found in Ganta Afeshum (3.1%) 

and in Mereb Lekhe (17.7%) respectively [Table 4].  

Table 3. Distribution of acute undernutrition among 6 – 59 months old children from urban 

woredas of Tigray region, Ethiopia, 2019 (n = 2,487). 

Zone N Acute undernutrition 

Severe Moderate Total 

n % n % n % 

Central               

Abyi Adi 121 2 1.7 3 2.5 5 4.1 

Adwa Town 138 7 5.1 6 4.4 13 9.4 

Axum 167 2 1.2 8 4.8 10 6.0 

East               

Adigrat 222 6 2.7 11 5.0 17 7.7 

Wukro 119 4 3.4 8 6.7 12 10.1 

Mekelle               

 Adi Haqi 117 10 8.5 12 10.3 22 18.8 

Ayder 111 2 1.8 3 2.7 5 4.5 

Hadnet 169 1 0.6 15 8.9 16 9.5 

Hawelti 153 5 3.3 4 2.6 9 5.9 

Kedamay Weyane 116 2 1.7 1 0.9 3 2.6 

Quiha 130 0 0.0 4 3.1 4 3.1 

Semien 129 8 6.2 8 6.2 16 12.4 

South               

Alamata 133 7 5.3 10 7.5 17 12.8 

Korem 144 4 2.8 4 2.8 8 5.6 

Maichew 146 3 2.1 3 2.1 6 4.1 

West               

Humera 116 0 0.0 8 6.9 8 6.9 

North west               

Sheraro 92 5 5.4 7 7.6 12 13.0 

Shire Endasellasie 164 6 3.7 5 3.0 11 6.7 

Total 2487 74 3.0 120 4.8 191 7.8 
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Table 4. Distribution of acute undernutrition among 6 – 59 months old children from rural woredas 

of Tigray region, Ethiopia, 2019 (n = 8,448).  

Zone N 

  

 Acute undernutrition 

Severe Moderate Total 

n % n % n % 

Central               

Adwa 220 7 3.2 14 6.4 24 9.6 

Ahferom 370 9 2.4 20 5.4 29 7.8 

Laelay Maichew 172 2 1.2 8 4.7 10 5.8 

Mereb Lekhe 277 17 6.1 32 11.6 49 17.7 

Naeder Adet 254 6 2.4 9 3.5 15 5.9 

Qola Tembien 297 9 3.0 27 9.1 36 12.1 

Wereai Lekhe 329 6 1.8 16 4.9 22 6.7 

North west               

Asgede Tsimbila 259 13 5.0 26 10.0 39 15.1 

Laelay Adiabo 273 6 2.2 21 7.7 27 9.9 

Medebay Zana 212 6 2.8 16 7.5 22 10.4 

Tahtay Maichew 240 11 4.6 23 9.6 34 14.2 

Tanqua Abergele 225 4 1.8 15 6.7 19 8.4 

Tahtay Adiabo 196 1 0.5 11 5.6 12 6.1 

Tahtay Koraro 170 2 1.2 5 2.9 7 4.1 

Tselemti 305 21 6.9 29 9.5 50 16.4 

East               

Atsbi Wemberta 270 3 1.1 14 5.2 17 6.3 

Erob 98 1 1.0 3 3.1 4 4.1 

Ganta Afeshum 194 1 0.5 5 2.6 6 3.1 

Gulo Mekheda 238 5 2.1 12 5.0 17 7.1 

Hawzen 311 7 2.3 20 6.4 27 8.7 

Kilte Awlaelo 208 6 2.9 9 4.3 15 7.2 

Saesie Tsaeda Emba 271 9 3.3 16 5.9 25 9.2 

South east               

Deguae Tembien 267 8 3.0 9 3.4 17 6.4 

Enderta 149 10 6.7 14 9.4 24 16.1 

Hintalo Wejerat 334 12 3.6 14 4.2 26 7.8 

Seharti Samre   276 7 2.5 21 7.6 28 10.1 

South               

Emba Alaje 302 13 4.3 31 10.3 44 14.6 

Enda Mekhoni 223 7 3.1 22 9.9 29 13.0 

Ofla 282 11 3.9 18 6.4 29 10.3 

Raya Alamata 220 3 1.4 7 3.2 10 4.5 

Raya Azebo 273 7 2.6 13 4.8 20 7.3 

West               

Kafta Humera 239 3 1.3 10 4.2 13 5.4 

Tsegedie 222 10 4.5 12 5.4 22 9.9 

Welkait 272 3 1.1 15 5.5 18 6.6 

Total 8448 246 2.9 537 6.4 783 9.3 
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Figure 4: Geospatial distribution of level severity of acute undernutrition among children aged 6-59 months by Woredas. 

3.6. Determinants of acute undernutrition among 

under-five children 

The multivariable ordinal logistic model (POM) was fitted based 

on the chi-square and gamma test result of bivariate analysis 

[Table 5]. Based on results displayed in Table 5 those inde-

pendent variables that are associated with outcome at 5% level 

significance were selected for multivariable ordinal regression 

analysis. One of the assumptions underlying ordinal logistic 

regression is that the relationship between each pair of outcome 

groups is the same. This can be checked using the test of paral-

lel lines in which the null hypothesis states that the slope coeffi-

cients in the model are the same across response categories 

[23]. The test results shown in Table 6 revealed that all the vari-

ables were found insignificant (Chi-square = 8.42, p-value = 

0.393). Therefore, there is no enough evidence to reject the null 

hypothesis for the ordinary regression model. Thus, the propor-

tional odds assumption appears to have held for the model.  

3.5. Geospatial distribution of child acute undernutrition  

High burden of acute undernutrition is concentrated mainly in the central, northwestern, south and southeast zones of Tigray region 

[Figure 4].  

Figure 3: Distribution of acute undernutrition among 6- 59 months old children by zone of Tigray, Ethiopia, 2019 (n = 10,935).  

Acute undernutrition in 6 –59 months old children was found to be high (above the average) North West (10.8%), South (9.5%), Cen-

tral (9.4%) and South East (9.3%) zones of Tigray region [Figure 3].  
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Table 5. Assessing the association between selected covariates and nutrition status of under-five children (n=10,935).  

Variables N (%) Weight-for-Height Z-score (Acute undernutrition) γ 
p-value 

X2 
p-value Severe (%) Moderate (%) Nourished (%) 

Residence             
Urban 2487(22.74%) 74(2.98%) 120(4.83%) 2293(92.20%)     

0.018 Rural 8448(77.26%) 246(2.91%) 537(6.36%) 7665(90.73%) 
Child sex             
Male 5329(48.73%) 177(3.32%) 349(6.55%) 4803(90.13%)     

0.003 Female 5606(51.27%) 143(2.55%) 308(5.49%) 5155(91.96%) 
Child Age (in months)             
6-11 1778(16.26%) 57(3.21%) 118(6.64%) 1603(90.16%) 0.024   
12-23 3499(32.00%) 103(2.94%) 231(6.60%) 3165(90.45%) 
24-35 2623(23.99%) 78(2.97%) 147(5.60%) 2398(91.42%) 
36-47 1885(17.24%) 48(2.55%) 97(5.15%) 1740(92.31%) 
48-59 1150(10.52%) 34(2.96%) 64(5.57%) 1052(91.48%) 
Mother’s age (in years)             
≤20 years 780(7.13%) 18(2.31%) 53(6.79%) 709(90.90%) 0.029   
21-30 years 6358(58.14%) 190(2.99%) 389(6.12%) 5779(90.89%) 
31-40 years 3232(29.56%) 99(3.06%) 190(5.88%) 2943(91.06%) 
>40 years 565(5.17%) 13(2.30%) 25(4.42%) 527(93.27%) 
Mother education             
No school 4132(37.79%) 140(3.40%) 277(6.70%) 3715(89.91%)     

  
0.001 

Primary 3594(32.87%) 97(2.70%) 233(6.48%) 3264(90.82%) 
Secondary 2530(23.14%) 66(2.61%) 117(4.62%) 2347(92.77%) 
College or above 679(6.21%) 17(2.50%) 30(4.44%) 632(93.08%) 
Father education             
No school 3484(33.79%) 116(3.33%) 223(6.40%) 3145(90.27%)   0.164 
Primary 3220(31.23%) 89(2.76%) 199(6.18%) 2932(91.06%) 
Secondary 2385(23.13%) 64(2.68%) 136(5.70%) 2185(91.61%) 
College or above 1222(11.85%) 31(2.54%) 57(4.66%) 1134(92.80%) 
Food insecurity level of house-

holds 
        

    

Food secure 6413(58.65%) 182(2.84%) 365(5.69%) 5866(91.47%)   0.196 
Mild food insecurity 1271(11.62%) 36(2.83%) 76(5.98%) 1159(91.19%) 
Moderate food insecurity 2529(23.13%) 77(3.04%) 157(6.21%) 2295(90.75%) 
Severe food insecurity 722(6.60%) 25(3.46%) 59(8.17%) 638(88.37%) 
Breastfeeding status              
Never breastfed 132(1.21%) 3(2.27%) 8(6.06%) 121(91.67%)     

0.019 Ever breastfed but not currently 5093(46.66%) 137(2.69%) 269(5.28%) 4687(92.03%) 
Still breastfed 5691(52.13%) 180(3.16%) 379(6.66%) 5132(90.18%) 
Timing of child put to the breast 

after birth 
        

    

Within 1 hour 8741(83.30%) 241(2.76%) 503(5.75%) 7997(91.49%)     
0.002 After 1 hour 1752(16.70%) 71(4.05%) 122(6.96%) 1395(88.98%) 

Had fever in the past 2 weeks             
No 9267(84.75%) 244(2.63%) 536(5.78%) 8487(91.58%)     

<0.001 Yes 1681(15.25%) 76(4.56%) 121(7.25%) 1471(88.19%) 
Had diarrhea in the last 2 weeks             
No 9822(89.82%) 276(2.81%) 581(5.92%) 8965(91.27%)     

0.042 Yes 1113(10.18%) 44(3.95%) 76(6.83%) 993(89.22%) 
Counsel on infant feeding             
No 919(8.40%) 19(2.07%) 72(7.83%) 828(90.10%)     

0.017 Yes 1016(91.60%) 301(3.01%) 585(5.84%) 9130(91.15%) 
Had any signs of cough or pneu-

monia in the last 2 weeks? 
        

    

No 9422(86.16%) 254(2.70%) 549(5.83%) 8619(91.48%)     
<0.001 Yes 1513(13.84%) 66(4.36%) 108(7.14%) 1339(88.50%) 
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Variables N (%) Weight-for-Height Z-score (Acute undernutrition) γ 
p-value 

X2 
p-value Severe (%) Moderate (%) Nourished (%) 

Regular antenatal visits             
No 1190(10.88%) 43(3.61%) 91(7.65%) 1056(88.74%)     

0.012 Yes 9745(89.12%) 277(2.84%) 566(5.81%) 8902(91.35%) 
Has received deworming tablets 

in the last six month 
        

    

No 6468(59.15%) 199(3.08%) 415(6.42%) 5854(90.51%)   0.046 
Yes 4467(40.85%) 121(2.71%) 242(5.42%) 4104(91.87%) 
Ever heard nutrition information 

through mass media 
        

    

No 4799(43.89%) 137(2.85%) 340(7.08%) 4322(90.06%)   <0.001 
Yes 6136(56.11%) 183(2.98%) 317(5.17%) 5636(91.07%) 
Last pregnancy planned             
No 2217(20.27%) 64(2.89%) 144(6.50%) 2009(90.62%)    

0.556 Yes 8718(79.73%) 256(2.94%) 513(5.88%) 7949(91.18%) 
Zone 
  

        
    

South 1723(15.76%) 55(3.19%) 108(6.27%) 1560(90.54%)     
  

0.027 
South Eastern 1026(9.38%) 37(3.61%) 58(5.65%) 931(90.74%) 
Central 2810(25.70%) 82(2.92%) 181(6.44%) 2547(90.64%) 
West 849(7.76%) 16(1.88%) 45(5.30%) 788(92.82%) 
East 1931(17.66%) 42(2.18%) 98(5.08%) 1791(92.75%) 
North western 1671(15.28%) 60(3.59%) 120(7.18%) 1491(89.23%) 
Mekelle 925(8.46%) 28(3.03%) 47(5.08%) 850(91.89%) 

Table 6. Brant test of parallel regression assumption. 

Variable Chi-square P > chi-square df 

All 8.42 0.393 8 

Child Sex 0.28 0.595 1 

Mother education level 0.56 0.453 3 

Timing of child put to the breast after birth 0.87 0.351 1 

Had signs of fever in the past 2 weeks 1.37 0.242 1 

Had signs of cough in the last 2 weeks 1.08 0.299 1 

Regular ANC visits 0.04 0.833 1 

The results displayed in [Table 7] are the estimated effects of 

multivariable analysis. The results showed that child sex, moth-

er’s education, fever in the last two weeks, cough or pneumonia 

in the last two weeks, timing of child put to the breast after birth 

and regular ANC visits were found to be significant predictors of 

child acute undernutrition. The result of ordinal logistic regres-

sion analysis describes that the estimated odds ratio for male 

children were 1.28 times more likely to be severely acute under-

nutrition as compared to female children holding all other varia-

bles constant (AOR=1.28, 95% CI: 1.12-1.46). The study also 

revealed that children whose mothers with secondary education 

are less likely to be severely wasted than children whose moth-

ers with no education (AOR=0.70, 95% CI: 0.58-0.85). Children 

whose mothers having college or above education were 0.33 

times less likely to be severely acute undernutrition than chil-

dren whose mothers had no education (AOR=0.67, 95% CI: 

0.49-0.92). Children those who put to the breast an hour later 

after birth were 1.30 more likely to be severely acute undernutri-

tion as compared to those who put to the breast within one hour 

after birth (AOR=1.30, 95% CI: 1.10-1.54). Moreover, children 

who experienced fever and cough/pneumonia within the last two 

weeks of the survey had 1.37 and 1.22 times higher risk of be-

ing acute undernutrition respectively when the comparison is 

made with the children having no such problems. Children 

whose mothers had visited antenatal clinics during pregnancy 

(AOR=0.76, 95% CI: 0.62–0.93) were less likely to be undernu-

trition.  

Table 5. Assessing the association between selected covariates and nutrition status of under-five children (n=10,935). (Continued . . .) 
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Table 7. Multivariate POM of factors associated with acute undernutrition in children under five in Tig-

ray region, Ethiopia, 2019 (n = 10,935).  

Std. Err: Standard error, AOR: Adjusted odds ratio, CI: Confidence interval.  

Variables Estimate Std. Err AOR (95%CI) P-value 

Intercept (α1) 2.19 0.125 -   

Intercept (α2) 3.365 0.124 -   

Child sex         

Female (ref)         

Male 0.244 0.069 1.28(1.12-1.46) <0.001 

Mother education         

No school (ref)         

Primary -0.123 0.080 0.88(0.76-1.03) 0.122 

Secondary -0.353 0.094 0.70(0.58-0.85) <0.001 

College or above -0.399 0.162 0.67(0.49-0.92) 0.014 

Timing of child put to the breast after 

birth 

        

Within 1 hour (ref)         

After 1 hour 0.264 0.086 1.30(1.10-1.54) 0.002 

Had fever in the past 2 weeks         

No (ref)         

Yes 0.317 0.093 1.37(1.14-1.65) 0.001 

Had any signs of cough or pneumonia 

in the past 2 weeks 

        

No (ref)         

Yes 0.199 0.098 1.22(1.01-1.48) 0.043 

Regular ANC visits         

No (ref)         

Yes -0.278 0.104 0.76(0.62-0.93) 0.007 

4. Discussion 

This study presents the spatial distribution and risk factors asso-

ciated with child acute undernutrition among children aged 6-59 

months in all urban and rural areas of Tigray region, Northern 

Ethiopia. Our study showed that 8.9% of the sampled children 

were acute undernutrition, of these 2.9% were severe acute 

undernutrition and 6.0% were moderate acute undernutrition. 

This is consistent with the results reported in the recent 2019 

mini EDHS [8]. But the current magnitude was lower than the 

prevalence reported from Bule Hora district south Ethiopia 

(13.4%) and Afar (16.2%) [24,25]. The discrepancy in findings 

could be due the difference in settings. The trend of child acute 

undernutrition among children from Tigray region has remained 

high in the last 20 years, 11.1% in 2000 and 9.2% in 2019 [7, 8]. 

This suggested that child undernutrition was widespread public 

health problem in Tigray region. In this study when the data is 

further disaggregated, the prevalence of acute undernutrition in 

the urban towns of Tigray region was found to be 7.8%. With a 

range of 2.6% in Kedamay Weyane, Mekelle to 18.8% Adi-Haqi, 

Mekelle. The burden of acute undernutrition in the rural areas 

was found to be 9.3%. The lowest and highest burden of acute 

undernutrition was being in Ganta Afeshum (3.1%) and in Merb 

Lekhe (17.7%) respectively. 

In the present study, the POM is found appropriate model for 

analyzing the considered data because the p-value of chi-

squared score test for the overall model is insignificant at 5% 

level of significance indicating that proportional odds assump-

tion is not violated [23].  
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The results of multivariable analysis show that child sex, mother’

s educational, timing of child put to breast after birth, fever, 

cough/pneumonia, and regular ANC visits were found to be sig-

nificant risk factors of child acute undernutrition. The odds of 

staying in a worse state (severely acute undernourished and 

moderately acute undernourished) were higher for male children 

compared to female children. This is because male children are 

more vulnerable to develop undernutrition as they require more 

calories for growth and development [26]. There are differences 

in body weight and composition from the first few months of life 

and hence the energy requirements of females and males are 

different with higher requirements for male over female children.  

Our study also showed that children whose mothers were edu-

cated were less likely to be undernourished, which is in agree-

ment with previous studies [20,27,28,29]. Higher educated 

mothers were less likely to staying in a worse state (severely 

acute undernourished and mild acute undernourished), com-

pared to the children of mothers with no formal education. This 

is because educated mothers are well informed about the nutri-

tional and health needs of their children. Children experienced 

with fever or cough/pneumonia within the last two weeks of the 

survey were more likely to staying in a poor nutritional state 

(severely acute undernourished and moderately acute under-

nourished) than children who had not fever or cough in the last 

two weeks of the survey. The findings from this study was in line 

with previous studies, which showed that children who had fever 

significantly associated with undernutrition [30,31,32]. Moreover, 

this study showed that children those who put to the breast an 

hour later after birth were more likely to be in worse state 

(severely undernourished and moderate undernourished) as 

compared to those who put to the breast within one hour after 

birth. This finding is supported by a study done in Sheka, Ethio-

pia, showing under–five children who put to the breast immedi-

ately after birth were less likely to be severely malnourished as 

compared to those who put to the breast an hour later after birth 

[30]. Finally, the POM indicated that mothers receiving antenatal 

care service during pregnancy had lower odds of staying in the 

worst state of child nutritional status, compared to the mothers 

not receiving the service, which is consistent with previous study 

[33].  

4.1. Strengths and Limitations 

This research study was conducted at the community level with 

relatively a large sample size using a design effect to increase 

the power of the study and the probability of generalizability to 

the entire population from which the sample was drawn. As the 

study was based on a cross-sectional design, causal inference 

might not be strong between the outcome and independent vari-

ables. Moreover, there might be the possibility of recall and re-

porting bias in some child feeding indicators such as timing of 

child put to breast after birth, timing of complementary food 

starts and breastfeeding patterns. Some important variables are 

missing which are directly related to undernutrition such as living 

conditions, safe water supply for drinking and vaccination rec-

ords.  

4.2. Conclusions 

Declarations 

Ethical considerations 

 This study was reviewed and approved by Institutional Review 

Board of College of Health Sciences, Mekelle University with 

approval number 2019. All participants (or legal 

guardians) provided verbal consent to participate in the study. 

Confidentiality of individual client information was recorded 

anonymously and confidentiality was assured throughout the 

study period.  

Abbreviations and Acronyms 

https://doi.org/10.71624/ps5rew69


East Afr J Health Sci. 4(2):2022   https://doi.org/10.71624/ps5rew69  

p-ISSN: 2664-0775, e-ISSN: 2664-0783                         
©CHS, Mekelle University https://journal.mu.edu.et/index.php/eajhs                     687  

Acknowledgements  

Availability of data 

Conflict of interest 

Authors’ contributions 

https://doi.org/10.71624/ps5rew69


East Afr J Health Sci. 4(2):2022   https://doi.org/10.71624/ps5rew69  

p-ISSN: 2664-0775, e-ISSN: 2664-0783                         
©CHS, Mekelle University https://journal.mu.edu.et/index.php/eajhs                     688  

References 

Agho, K.E., Akombi, B.J., A.J., I., Kamara, 

J.K. Childhood in three disadvantaged East 

a BMC 

19

https://doi.org/10.71624/ps5rew69
https://doi.org/10.1186/s12887-019-1482-y
http://dx.doi.org/10.1136/bmj.l6540
https://vizhub.healthdata.org/gbdcompare
http://www.who.int/publications/i/item/9789240073791
https://reliefweb.int/report/world/levels-and-trends-child-malnutrition-
https://reliefweb.int/report/world/levels-and-trends-child-malnutrition-
https://reliefweb.int/report/world/levels-and-trends-child-malnutrition-
https://doi.org/10.1186/s40795-022-
https://doi.org/10.1186/s40795-022-00657-x
https://
https://doi.org/10.1186/s40795-023-00683-3
https://doi.org/10.1186/s40795-023-00683-3


East Afr J Health Sci. 4(2):2022   https://doi.org/10.71624/ps5rew69  

p-ISSN: 2664-0775, e-ISSN: 2664-0783                         
©CHS, Mekelle University https://journal.mu.edu.et/index.php/eajhs                     689  

25. Gebre, A., Reddy, S., Mulugeta, A., Sedik, Y., Kahssay, .  

Prevalence of  Malnutrition and  Associated Factors among 

Children in Pastoral of Afar 

A Cross-

Study. Journal of Nutrition and Article ID 

13  

26. Kavosi, E., Rostami, Z.H., Kavosi, Z., Nasihatkon, A., 

M., Heidari, M. Prevalence and determi- nants of 

among children under six: a cross- sectional 

survey in Fars province, Iran. Int J health Policy 

3(2):71 

27. Khan, S., Zaheer, S., Safdar, N.F. Determinants of 

and < 5 of age: evi-

dence from 2012-2013 Pakistan demographic and health 

survey. BMC Public Health. 2019; 19:358. https:// 

doi.org/10.1186/s12889-019-6688-2 

28. K., P., Basu, S., Rai, K., S. Risk factors 

for severe acute in children below 5 y of age in 

a J  2014; 81(8):762–

765 

29. M.I., Ahmed, 

T., Salam, M.A. of severely malnour- ished 

with and their 

Paediatr. 2007;96(5):693–696. 

30. Messelu, Y., Trueha, K. Risk Factors of 

in South West 

Ethiopia Using Ordinal Logistic Regression Analysis. Public 

Health Research.2016; 6(6): 161-167 DOI: 10.5923/ 

j.phr.20160606.03. 

31. K., Trends and of Mal- nutrition 

among Children Age 0-59 Months in Kenya (KDHS 

2008-09). 2013 

32. Das, S., Rahman, R.M. Application of ordinal logistic 

in risk of malnutrition in  

Bangladesh. Nutrition Journal.2014;10:124. http:// 

www.nutritionj.com/content/10/1/124 

33. A. among Under-

Five Children: Illustration using  Bangladesh Demo- graphic 

and Health Survey, 2014 Data. Children.204; 4(88). 

doi:10.3390/children4100088.  

https://doi.org/10.71624/ps5rew69
https://doi.org/10.1155/2019/9187609.
http://www.nutritionj.com/content/10/1/124
http://www.nutritionj.com/content/10/1/124
http://www.nutritionj.com/content/10/1/124

