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Abstract- Background: Anemia is a public health problem that 

affects populations worldwide.  Anemia in children is a recognized 

public health problem that impacts adversely on child morbidity, 

mortality and impairs cognitive development. This study aimed to 

determine the prevalence of mild, moderate and severe anaemia, 

and the associated factors among children under-five years in 

Ethiopia 

Method: The  data was obtained from 2016  Ethiopia  

Demographic  and  Health  Survey  which is  the  fourth survey. 

The sample was selected using a stratified; two-stage cluster 

sampling design and the data was analyzed using Partial 

Proportional Odds model.  

Results: From 4684 sample of children half of the children (54%) 

have moderate anemic status  while  39.4%  and  6.6%  of  them 

have mild  and  severe  anemic  status  respectively. The highest 

prevalence  of  anemia  among  children  observed  in  Somali 

(17.8%) and  the  lowest  percentage that was recorded in Addis 

Ababa (3.1%).  

Conclusion: The female children, rural children, children from 

poor family, and having low weight are related to the severity of 

anemia.  

 

Index Terms- Anaemia, under five children, Partial proportional 

odds model, Ethiopia 

 

I. INTRODUCTION 

nemia can be defined as a reduction in the hemoglobin, 

hematocrit, or red cells number. In physiologic terms, anemia 

is any disorder in which the patient suffers from tissue hypoxia 

due to decreased oxygen carrying capacity of the blood [1]. It is 

mainly caused by iron deficiency in all developing countries, 

including Africa, where consumption of iron is limited. This is 

because iron-rich or animal based foods are not affordable by most 

families. Children<2years and pregnant women are most at risk 

for anemia because their requirements for iron are higher than any 

other group [2]. 

          The World Health Organization (WHO) considers anemia 

prevalence over 40% as a major public health problem, between 

20% and 40% as a medium level public health problem, and 

between 5% and 20% as a mild public health problem [3]. High 

prevalence of anemia and its consequences on children’s health, 

especially for their growth and development, have made anemia 

an important public health problem, given the difficulty in 

implementing effective measures for controlling it. Severe anemia 

(hemoglobin<7g/dL) is a public health problem if prevalence 

exceeds 2% [4] 

           According the 2004 WHO report, more than 2 billion 

people worldwide are anemic and about 47.4% of preschool 

children are affected by the problem. It affects most of countries 

in Africa and South Asia and some countries in East Asia and the 

Pacific. The highest prevalence of anemia is in Africa, but the 

greatest numbers of children affected are found in Asia [5] 

          In developing countries, it is reported that an estimated 3.5 

billion people are anemic. The 2008 WHO estimate of anemia 

prevalence in Africa was 64.6%, which is almost 50 percentage 

points higher than the prevalence in Europe (16.4%), and over 60 

percentage points higher than in North America (3.4%). Anemia 

in children is of particular interest since it impairs their mental, 

physical and social development; it causes negative behavioral and 

cognitive effects resulting in poor school performance and work 

capacity in later years [6]. According to WHO 2015 report, about 

43% of under-five children were anemic, with regional variations 

of 62.3% in Africa, 53.8% in South-East Asia and 21.9% in 

Western Pacific Region. Africa and Asia are found with sever 

public health importance of anemia.  

          Hospital-based, cross-sectional study in Tanzania 

conducted between November 2012 and February 2013 revealed 

that the prevalence of anaemia among under five children was 77.2 

% with mild, moderate and severe anaemia being 16.5%, 33% and 

27.7 % respectively. And unemployment of the parent, malaria 

parasitaemia and presence of sickle haemoglobin are associated 

with severe anaemia [7]. Prevalence rate of anemia among under-

fives was inflated to 84.6% by 2018 and low birth weight and 

dietary factors (ie, low or no consumption of iron-rich foods like 

meat, vegetables, and fruits) were predictors of anemia among 

under-five children living in the rural Tanzania [8]. 

          According to EDHS 2011 report, a number of interventions 

have been put in place in Ethiopia to address the high prevalence 

of anaemia in children. More than four in ten Ethiopian children 

(44%) are anaemic. One child of every five (21%) has mild 

anaemia, another 20% have moderate anaemia, and 3% have 

severe anaemia. Anaemia prevalence is highest among children 

age 9-11 months (73%) and decreases steadily with age from 12 

to 59 months. Forty-five percent of children in rural areas have 

anaemia, compared with 35 percent of children in urban areas. 

Regional variation of anaemia in children ranges from 33% in 

Addis Ababa to 75% in Affar. Anaemia among children decreases 

with increases in mother’s education and wealth quintile. The 

national anaemia prevalence estimate has dropped by 19%, from 

54% in 2005 to 44% in 2011. This change is due largely to the 
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drop in the prevalence of moderate anaemia; estimates of the 

prevalence of mild and severe anaemia have remained stable. The 

prevalence of moderate anaemia decreased from 28% in 2005 to 

20% in 2011 [9].  

          Community based cross-sectional study conducted in 2014 

in Kilte Awulaelo Woreda; Northern Ethiopia showed that the 

prevalence of anemia among children aged 6–59 months was a 

moderate public health problem with 37.3% according to WHO 

classification. This research revealed that Children who were aged 

6–23 months, underweight, having MUAC less than 12 cm, from 

households with annual income below 10,000 Ethiopian birr were 

more likely to become anemic [10]. 

          The prevalence of anaemia was 28.2% in 2014 and 

increased to 36.8% in 2015. The incidence of anaemia was 30 

cases per100 children years of observation. The risk of anaemia 

was high among children with malaria. Children from poor 

families stunted children, and children aged less than 36 months 

were at risk of anaemia compared to their counterparts. There was 

no significant difference in risk of Anaemia among the trial arms 

[11]. This study aimed to determine the prevalence of mild, 

moderate and severe anaemia, and the associated factors among 

children under-five years in Ethiopia.   

 

II. METHODS 

Source of Data and Study Design 

          The data was obtained from 2016 EDHS, which was taken 

from Central Statistical Agency (CSA).  It is  the  fourth survey 

conducted  in  Ethiopia  as  part  of  the  worldwide  project. The 

2016 EDHS sample was stratified and selected in two stages. Each 

region was stratified into urban and rural areas, yielding 21 

sampling strata. Samples of Enumeration Areas (EAs) were 

selected independently in each stratum in two stages. Implicit 

stratification and proportional allocation were achieved at each of 

the lower administrative levels by sorting the sampling frame 

within each sampling stratum before sample selection, according 

to administrative units in different levels, and by using a 

probability proportional to size selection at the first stage of 

sampling. In this study a total of 4,684 under-five children affected 

by anaemia were considered from nine regional states and two city 

administratives [12]. 

 

Outcome variable  

          The outcome variable in this study was the level of anemia 

among children which is classified based on hemoglobin 

concentration and categorized as follows.  

 Level of anaemia= {

𝑚𝑖𝑙𝑑, 𝑖𝑓 10𝑔/𝑑𝑙 − 10.9𝑔/𝑑𝑙    
𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒, 𝑖𝑓 7𝑔/𝑑𝑙 − 9.9 𝑔/𝑑𝑙
𝑆𝑒𝑣𝑒𝑟𝑒, 𝑖𝑓 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 7𝑔/𝑑𝑙         

 

 

Explanatory Variables 

          Based on literature, the  explanatory  variables  that  would  

be  included  are  explained  as  follow. 

 

 

Table1: Description of Explanatory Variabl05+es used in the Analysis 

 

Variable Category 

Child Sex 1=Female, 2=Male 

Child’s Age in month 1=6-11 2=12-23 3=24-35 4=36-47   5=48-59   

Residence of children 1= Urban, 2= Rural 

Weight of children Continuous 

Wealthy index 1=poor, 2=middle, 3=rich 

Breast feeding status 1= Ever/not-current, 2= never,  3=still                                                  

 Maternal Education 1=No-education,2=Primary,3=Secondary, 4=More than secondary 

Region 

 

 

 

1=Tigray,2=Afar,3=Amhara,4=Oromiya, 5=Somali, 6=Benishangul-Gumuz, 

7=SNNP, 8= Gambela , 9=Harari, 10=Addis Ababa, 11=Dire Dawa   

 

III. METHOD OF DATA ANALYSIS 

          Based on the valid data obtained, we have performed a 

descriptive analysis using frequency distribution, percentage and 

chi-square test of association. To identify risk factors of anaemia 

amongst Ethiopian children Partial Proportional Odds model 

(PPOM) was used. PPOM can be used when parallel lines 

assumption holds or not. The maximum likelihood estimation 

technique was applied to estimate parameters of the model [13]. 

Data cleaning, management and analysis were carried out using 

STATA, Version 12. Variables were re-coded to meet the desired 

classification. All hypotheses testing to determine differences, 

associations and relationships were judged significant at p <0.05 
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IV. RESULT 

          In this study a total of 4,684 under-five children affected by 

anemia were considered from nine regional states and two city 

administrative. The result in table 4.1 revealed that more than half 

of the children (54%) are at moderate while 39.4% and 6.6% of 

them are at mild and severe anemic status respectively.  

          The size of each level of anaemia by different socio-

demographic factors with their corresponding chi-square test of 

association had been presented in table 4.1. More than half of the 

children (51.9%) were female and the remaining 48.1% are male. 

The result also showed that about 55.1% of female children are 

moderately anaemic while 36.6% and 6.7% of them are at mild 

and severe anaemic status respectively. Among male children 

about 40.6%, 52.8% and 6.6% of them are mild, moderate and 

severe anaemic status respectively. Majority of the anaemia 

prevalence (84.6%) was from rural part of Ethiopia of which 

54.4% and 7.1% were moderate and severe anaemic status 

respectively. According to age of the child, the highest percentage 

(27%) and the smallest percentage (15.2%) were 12-23 months 

and 6-11 months respectively. About 9% of 24-35 months of age 

children are at severe anaemic status while 61.3% of 12-23 months 

old child were at moderate level. About 52% of mild anaemia is 

observed among 48-59 months old children.  

 

 

 

Table 4.1 Basic covariates of Anaemia status among children 

 

Variable  Category Total (%) 
Anaemia status 

P-value  
Mild (%) Moderate (%) Severe (%)  

Breast Feeding 

 Ever/not current 2517 (53.7) 1043 (41.4) 1286 (51.1) 188(7.5) 0.000* 

 Never 178 (3.8) 73 (41.1) 93 (52.2) 12 (6.7)  

 Still 1989 (42.5) 728 (36.6) 1151 (57.9) 110(5.5)  

Sex 

 Female 2430 (51.9) 928 (38.2) 1340 (55.1) 162 (6.7) 0.024* 

 Male 2254 (48.1) 916 (40.6) 1190 (52.8) 148 (6.6)  

Residence 

 Urban  719  (15.4) 316 (43.9) 373(51.9) 30 (4.2) 0.002* 

 Rural  3965 (84.6) 1528 (38.5) 2157(54.4) 280 (7.1)  

Age group  

 6-11 714  (15.2) 257 (36) 421 (59) 36  (5)  

 12-23 1266 (27) 409 (32.3) 776 (61.3) 81 (6.4)  

 24-35 1054 (22.5) 399 (37.9) 560  (53.1) 95 (9) 0.000* 

 36-47 885 (18.9) 381 (43.0) 445 (50.3) 59 (6.7)  

 48-59 765 (16.3) 398 (52.0) 328 (42.9) 39 (5.1)  

Wealth index  

 Poor  2821 (60.2) 999 (35.4) 1580 (56) 242 (8.6)  

 Middle  610 (13.0) 278 (45.6) 307 (50.3) 25 (4.1) 0.000* 

 Rich 1253 (26.8) 567 (45.3) 643 (51.3) 43 (3.4)  

Regions 

 Tigray 440  (9.4) 210 (47.7) 215 (48.9) 15 (3.4)  

 Afar 561  (12.0) 204 (36.4)  324 (57.8) 33 (5.9)  

 Amhara 331  (7.1) 178 (53.8) 137 (41.4) 16 (4.8)  

 Oromia 784  (16.7) 323 (41.2) 421 (53.7) 40 (5.1)  

 Somali 833  (17.8) 175 (21) 537 (64.5) 121 (14.5) 0.000* 

 SNNP 504  (10.8) 252 (50) 238 (47.2) 14 (2.8)  

 Benishangul 280   (6.0) 156   (55.7) 119 (42.5) 5 (1.8)       

 Gumuz Gambela 297  (6.3) 117 (39.4) 175 (58.9) 5 (1.7)  

 Harari 248  (5.3) 87 (35.1) 143 (57.7) 18 (7.3)    

 Addis  Ababa 146  (3.1) 60(41.1) 80(54.8) 6(4.1)      

 Dire Dawa 260  (5.6) 82(31.5) 141(54.3) 37 (14.2)                                                                                                                                                                                                                      

Mother Education  

 no educated 2793  (59.6) 1118  (40.0) 1486  (53.2) 189 (6.8)  

 Primary  1164  (24.8) 457  (39.3) 630  (54.1) 77 (6.6) 0.005 

 Secondary 368  (7.9) 123  (33.4) 214(58.2) 31(8.4)  

 college and above 359  (7.7) 146  (40.7) 200 (55.7) 13(3.6)  

Total   4684 (100) 1844 (39.4 2530.0 310.6  

* Chi-square test of association result p-value < 0.00  
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          More than half of anaemic children (60.2%) were from poor 

families while 13% and 26.8% of anaemic children were from 

middle and rich families. About 35.4%, 56% and 8.6% of anaemic 

children from poor families were at mild, moderate and severe 

anaemic status respectively. According to regional states of the 

country, the highest severe anaemia is found in Somalia region 

which is estimated to be 14.5% followed by Dire Dawa and Harari 

with 14.2% and 7.3% respectively. In addition, 5.9%, 5.1% and 

4.8% of anaemic children from Afar, Oromia and Amhara are at 

severe anaemic level respectively.  

          The association between predictor variables and anemia 

status of children was identified by conducting chi-square test of 

association From table 4.1 we conclude that there is association 

between wealth index, region, breast mother education and 

residence with prevalence anemia among children in Ethiopia. 

 

Linear Trend Alternative to Independence for Some Selected 

Variables 

          By using equal space score method, from table 4.2 the result 

implied that there is a linear dependence between mother 

education and status of anemia at 5% significance level since p-

value (0.038<0.05) similarly, there is a linear dependence between 

residence, weight and status of anemia since p-value (0.001<0.05).  

 

Table 4.2 Trend Alternative to Independence for some 

selected variables 

 

variable Status of anemia score Observation sum of ranks Z-score Prob > |z| 

 Mother 

Education  

Mild 1 1741 3802731.5 2.08    0.038 

Moderate 2 2411 5444580.5 

Severe 3 307 696258 

Residence Mild 1 1844 4242416 3.45      0.001 

Moderate 2 2530 5962494 

Severe 3 310 767360 

Weight Mild 1 1844 4754710.5 -9.66 0.000 

 

V. RESULTS OF PPOM  

          Parallel-lines assumption for each variable was tested using 

a series of Wald tests to see whether its coefficients differ across 

equations. Since the parallel-lines assumption has been violated 

by some of explanatory variable ordinal logistic regression cannot 

be used. Therefore PPOM was used and the result was showed in 

table 4.3 below.  

          The coefficients for wealth index are consistently negative 

but decline across cut-points. This means that children were their 

wealth index was poor more affected by anemia than the children’s 

whose their wealth index were middle and rich, with the greatest 

differences being the children poor were less likely to put 

themselves in moderate and severe categories. Conversely, the age 

group effect is negative but gets larger across cut points. Hence, 

higher age group tend to be less anemic than lower age group with 

the greatest differences being that higher age group are less likely 

to place in put themselves moderate and severe categories. 

          Sex, the odds of having higher chance of moderate and 

severe anemia for male children is 14% less likely than female 

children when it is compared with Mild anemia. Likewise, the 

odds of having higher chance of severe anemia for male children 

14% less likely than female children when it is compared with 

Mild and moderate anemia.  

          Residence, we would say that for residence going from 

urban to rural the odds of severe anemia versus the combined 

moderate and mild anemia categories are 1.473 greater, given that 

all of the other variables in the model are held constant. Likewise, 

the odds of the combined moderate and severe anemia versus mild 

anemia are 1.473 times greater, given that all of the other variables 

in the model are held constant, indicate that severity of anemia is 

in rural than in urban area. 

          Regions, when the region of children are Afar, Oromia, 

Somali, Harari and Addis Ababa, the odds of mild anemia versus 

the combined moderate and severe anemia categories are 1.37, 

1.39, 3.963, 2.11 and 2.011 greater respectively, given that all of 

the other variables in the model are held constant respectively, 

indicate that in those region the prevalence of anemia is high, but 

for Benishangul-Gumuz odds of mild anemia versus the combined 

moderate and severe anemia is 0.638 less likely Tigray region, 

given that all of the other variables in the model are held constant, 

indicate that the prevalence of anemia is low. However, for Dire 

Dawa, the odd of moderate and severe anemia versus mild anemia 

is twice of the odds of mild anemia versus the combined moderate 

and severe anemia given that all of the other variables in the model 

are held constant. 

 

 

Table 4.3 Results of PPOM 

 

    

Variable 

 

category       

Mild vs moderate and severe anemia Mild and moderate vs severe anemia 

B1 OR1 p-value B2 OR2 p-value 

Intercept   0.83 2.29 0.001* -1.56 0.21 0.000* 

 Sex Female  Ref.      

   Male  -0.15 0.86 0.014* -0.15 0.86 0.014* 

Residence Urban  Ref.      

Rural 0.39 1.47 0.001* 0.39 1.47 0.001* 

Wealth  

Index 

Poor  Ref.      

Middle -0.27 0.77 0.005* -0.27 0.77 0.005* 

Rich -0.18 0.83 0.049* -0.18 0.83 0.049* 

Regions 

 

 

Tigray  Ref.      

Afar  0.31 1.37 0.017* 0.31 1.37 0.017* 

Amhara -0.19 0.83 0.201 -0.19 0.83 0.201 
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Oromia 0.33 1.39 0.007* 0.33 1.39 0.007* 

Somali 1.38 3.961 0.000* 1.38 3.96 0.000* 

Ben-Guz -0.45 0.64 0.004* -0.45 0.64 0.004* 

SNNP -0.03 0.97 0.836 -0.03 0.97 0.836 

Gambella 0.414 1.50 0.012* -0.81 0.45 0.084 

Harari 0.75 2.11 0.000* 0.75 2.11 0.000* 

Addis Ababa 0.70 2.01 0.007* 0.70 2.01 0.07 

Dire Dawa 0.86 2.37 0.000* 1.46 4.32 0.000* 

Weight  -0.01 0.99 0.000* -0.03 0.98 0.000* 

Age group 

 

 

 

6-11  Ref.      

12-23 0.33 1.40 0.001* 0.33 1.40 0.001* 

24-35 0.14 1.15 0.278 1.05 2.86 0.000* 

36-47 0.04 1.05 0.779 1.05 2.85 0.000* 

48-59 -0.18 0.84 0.311 1.13 3.11 0.000* 

 

VI. DISCUSSION 

          In this study, we were attempts to investigate the prevalence 

of anemia in Ethiopia and identify the associated factors of 

children aged under-five. The prevalence of anemia in Ethiopia 

was found to be (54%) are at moderate while 39.4% and 6.6% of 

them are at mild and severe anemic status respectively.  The 

prevalence of anemia in Ethiopia is high when we compared with 

finding conducted in Togo of which 42.7% had moderate, 25.6% 

had mild anemia, anemia and 2.6% had severe anemia [14].  

          Higher age group tends to be less anemic than Lower age 

group in line with the findings done in Kenya and West Africa [15-

17]. On the other hand, our findings show that children with lower 

age groups had a higher chance of severing anemic and the result 

is consistent with the previous study conducted in some countries 

like Nepal, rural India and Brazil [18-21]. This is might be due to 

the Hemoglobin concentration had undeviating and a progressive 

association with age. The reason behind this could be the fact that 

as age get increased; an insistent dietary nutrient for growth 

relatively becomes lower than an early age. 

          Regarding Weight of children, the PPOM shows that as 

Weight of children is increased the odds of Mild anemia vs 

moderate and severe anemia, as well as the odds Mild and 

moderate anemia vs severe anemia is 1% less likely times. This 

finding was agreed with studies conducted in Punjab India, 

Tanzania, Kenya and Nigeria [22-26]. In case this may be due to 

Undernourishment and insufficient dietary maybe leads to iron 

deficiency which is one of the major associated factors of anemia 

[27-29]. 

          The study revealed that children whose theirs residence is 

rural are more likely affected by anemia compared to the children 

whose theirs residence is urban by the prevalence of anemia that 

consistent with other studies [6, 30]. They indicated that better 

access to food and quality diet in urban, better access to medical 

care.  

          Our study also revealed that the chance of having severe 

anemia status was found to decrease with the increase of 

household wealth index, or under-five children from poor 

households are at a higher risk of prevalence of anemia than 

children from rich households. This finding is consistent with 

other studies [30].They indicated that better access to food and 

higher cash incomes than poor households, allowing them quality 

diet, better access to medical care and more money to spend on 

essential nonfood items such as schooling, clothing and hygiene 

products. 

VII. CONCLUSION 

          From 4684 sample of children half of the children (54%) 

have moderate anemic status  while  39.4%  and  6.6%  of  them 

have mild  and  severe  anemic  status  respectively. The highest 

prevalence  of  anemia  among  children  observed  in  Somali 

(17.8%) and  the  lowest  percentage that was recorded in Addis 

Ababa (3.1%). Emphasis should be given for female children, 

rural children, children from poor family, and children having low 

weight.  
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