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Abstract: 
Background: Anemia is one of micronutrient deficiencies which have serious public health 
significance in the world. In developing countries, it affects 46–66% of children aged less than five 
years. Several authors have demonstrated that children aged 6 to 24 months present greater 
vulnerability to anemia, iron deficiency anemia during this age leads to impairments in the cognitive 
and behavioral development and growth that persist even after treatment of iron deficiency. In Egypt 
few studies were done on this age group of infants and early children, even though the importance of 
this period. Objectives: This study aims at estimating the prevalence of anemia among children 
aging 12-24months in Al-Waleedia Health Center, Assiut city and to identify associated risk factors 
of anemia in young children. Methods: A cross sectional study was conducted on 322 child aged 
between 12 and 24months attended the healthy pediatric clinic at Al-Waleedia Health Center in 
Assiut city and their mothers. Interview questionnaire covering child and maternal characteristics 
was used. Results: Prevalence of anemia among the studied children was (41.6%), maternal anemia 
during pregnancy and lack of child supplementation with iron were the most significant risk factors 
associated with iron deficiency anemia in children Conclusion: Prevalence of iron deficiency 
anemia among children aging 12-24 months in Al-Waleedia Health Center, Assiut city was high and 
considered  a serious public health problem, according to the WHO global classification.  
Keywords: Anemia, Children, Iron.  

Introduction: 

Early child development is a cornerstone of 

human development and should be central to 

how we judge the success of societies.(1) It 

forms the foundation for children's future 

well-being and learning.(2) Anemia in children 

is of particular interest since it impairs their 

mental, physical and social development;  

causes negative behavioral and cognitive 

effects resulting in poor school performance 

and work capacity in later years.(3) 

Iron deficiency (ID) is indicated as the most 

common cause of anemia in under-five 

children, especially the first two years with a 

smaller proportion due to other micronutrient 

deficiency such as folate, vitamin A and 

B12.(4)Several studies have shown that iron 

deficiency anemia (IDA) during the first two 

years of life leads to impairments in the 

cognitive and behavioral development and 

growth that persist even after treatment of iron 

deficiency.(4,5) 

The 2008 World Health Organization (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%).(6) Nutritional studies 

done in Egypt over the last 30 years revealed 

that anemia is a moderate to severe public 
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health problem among  children. Information 

on anemia levels obtained in the 2005 by 

Egypt Demographic and Health Survey 

(EDHS) showed a prevalence of (37%–52%) 

among Egyptian children aged 12–36 

months.(7) According to the EDHS 2014 

report, IDA appears to be declining, the 

proportion of children <5 years with anemia 

in the 2014 EDHS was at 27.2%.(8) 

Factors associated with anemia among 

children are complex and multidimensional. 

These involve socioeconomic, nutritional and 

biological, understanding these factors in a 

given population are important for evidence 

based interventions and policies towards 

anemia.(9) 

There are no enough epidemiological statistics 

on the prevalence of iron deficiency anemia 

and influence of maternal, social factors in 12-

24 months children in Upper Egypt, especially 

in Assiut Governorate. Therefore, we 

conducted an epidemiological study on iron 

deficiency anemia among 12-24 months 

children in Assiut. Objectives: This study 

aims at estimating the prevalence of anemia 

among children aging 12-24 months in Al-

Waleedia Health Center, Assiut city and to 

identify associated risk factors of anemia in 

young children. 

Methods: This is a cross-sectional study 

conducted in Al-Waleedia Health Center in 

Assiut city, from October 2017 to April 2018 

on apparently healthy children aged between 

one to two years attending the healthy 

pediatric clinic for vaccination and growth 

follow up. Al-Waleedia neighborhood is a 

district of Assiut city, located on about 2 

square kilometers, The population is around 

83,000. The following inclusion criteria were 

considered; all children aged 12-24 months 

whose mothers agreed to participate. However 

the exclusion criteria were: children with 

chronic diseases and any child who came with 

another caregiver rather than the mother. 

Sampling and Sample Size: The total 

number of children participated in this study 

was 322 children. The sample size was 

calculated using Epi Info Version 7 software 

guided by power test of (80%), confidence 

level of 95%, and α error of (5%) and 

estimated previous prevalence of (25.1%) in 

urban upper Egypt(8) the minimal requested 

number for the study was 123 Child. 

Study tools:  A semi structured questionnaire  

was used by the researcher and data was 

collected by personal interview with each 

mother who participated in the study. The 

questionnaire covered child personal 

characteristics (name, sex, age, etc.) and data 
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at birth (birth weight, was one or twin, birth 

order), breast feeding and feeding practices 

(time of introduction, types of foods) and iron 

supplementation, also it covered some 

maternal characteristics ( educational level, 

number of pregnancies, anemia during 

pregnancy with this child, etc.) 

Weight and height for each child were 

measured and compared to WHO Growth 

Charts according to the age and sex. A 

biochemical analyzer (Master T, SN1150276-

ITALY2014) in the center used to determine 

hemoglobin concentration from a capillary 

blood sample collected from the fingertip of 

each child aseptically, using sterile single-use 

disposable lancet. 

Diagnosis of anemia was done according to 

the WHO level of HB below which anemia is 

said to be present which is<11 g/dl in children 

aged 6-59 months. The cutoff values for the 

various levels of severity were: <7·0 g/dl for 

severe anemia, 7·0-9·9 g/dl for moderate 

anemia and 10·0-10·9 g/dl for mild anemia.(10) 

Data management: The data were entered in 

a Microsoft EXCEL spreadsheet, revised, 

cleaned and analyzed using the Statistical 

Package for Social Science (SPSS version 

16). Descriptive statistics were done in the 

form of frequencies, mean and standard 

deviation, then suitable tests of significance as 

Chi-square was used. Values were considered 

significant when P values were < 0.05. 

Multivariate logistic regression analysis was 

done to determine the potential factors 

associated with iron deficiency anemia for the 

included study participants. 

Ethical considerations: Protocol of this study 

was prepared and approved by the Ethics and 

Research Committee Board (IRB) in the 

Faculty of Medicine, Assiut University. 

Participants were informed about the 

objectives and methods of the study and oral 

consent was obtained. Confidentiality of all 

the information was maintained by removing 

the names of the children from data collection 

sheet. The mothers did not pay for 

hemoglobin assessment which is a routine 

investigation for their children on their visits 

to the center. 

Results: 322 young children aged between 12 

and 24 months attended AL-Waleedia Health 

Center, Assiut city and their mothers were 

included aiming to find out the prevalence and 

risk factors of anemia in children. The age of 

the studied children ranged from 12  to 23 

months as shown in table 1. Only 151 

children took iron supplementation (46.9%) 

and nearly (55%) were exclusively breastfed 

children during the first 6 months of life 

(delayed weaning). More than one quarter of 
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the children were underweight and (14%) 

were stunted as shown in figure 1,2.  

Yoghurt was the main food eaten by children, 

only 28.6% received foods rich in iron (eggs, 

liver, meat, fortified cereals, etc.) while more 

than quarter of the children depended mainly 

on the traditional foods (nonnutritive starchy 

foods and sweets) figure 3. 

 

More than half of the mothers had the 

secondary school level of education, the other 

half had university and above education, only 

8 were illiterate. Spacing between this child 

and the older was less than 24 months in 

about (77%) of mothers. About (66%) of 

mothers were anemic at the pregnancy with 

this child. 

 

Table (3) shows statistical significant 

difference between child sex and age and 

anemia, being higher in females (47.2%) and 

in younger than18 months (50.3%). Also, 

there is a statistical significant difference 

between anemia and underweight and stunting 

in anemic children; about 36.6 of normal 

weight children were anemic while more than 

(55%) of underweight were anemic. A 

statistical significant difference was found 

between anemia and the introduction of foods 

rich in iron, around (27%) of children who 

had foods rich in iron found to be anemic 

while about (47.4%) were anemic in children 

did not have these foods. 

There was a statistical significant difference 

between anemia and previous iron 

supplementation that made anemia lower in 

those children supplemented with iron, 

(13.2%) of them were anemic, while more 

than (65%) of children who did not have iron 

supplement were anemic. There was a 

statistical significant difference between the 

introduction of traditional foods and anemia; 

anemia was less in children who did not have 

these nonnutritive foods (37.1%), while about 

(54.9%) were found to be anemic in children 

who had those foods. Cow milk made anemia 

higher in those children early depended on it. 

About (57%) were anemic compared to (39%) 

anemic children among those who did not 

depend early on cow milk. 

 

Table (3) shows a statistical significant 

difference between anemia in children and 

mother education, being higher in children of 

illiterate and secondary educated mothers 

(60%) compared to (23%) anemic children 

among children of highly educated mothers. 

There was a statistical significant difference 

between anemia and the duration between the 

child and the older being higher when 

duration is less than 24 months. More than 
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half of that group was anemic (53%), while 

anemia was less in children with spacing was 

more than 24 months (20%). Anemia during 

pregnancy with this child had a statistical 

significant difference to anemia as the study 

showed that babies born to anemic mothers 

are more prone to develop IDA than children 

of non-anemic mothers, about (60%) of 

anemic mothers had anemic infants compared 

to only (17%) anemic children to healthy 

mothers. 

There was no statistical significance 

difference between anemia and the age of 

child at the start of weaning (period of 

exclusive breastfeeding) and no significant 

difference was found between anemia and 

mother age and number of pregnancies. 

All significant factors were entered in logistic 

regression analysis to identify and rank 

significant predictors of anemia. It was found 

that anemia during pregnancy and lack of 

child supplementation with iron were the most 

significant risk factors for anemia in those 

children as shown in table (3). 

Discussion: The prevalence of IDA was 

(41.6%) among the studied group, this was 

nearly similar to the results of an Egyptian 

study conducted in Cairo on 300 infants aged 

6 to 24 months and found that the prevalence 

was (43%),(11) and less than other Egyptian 

study where the prevalence of IDA was 

(57.1%) among 147 infants aged between 

6to24 months in El-Menoufia.(12) When 

compared to other developing countries, the 

prevalence of IDA was (72%) among 232 

infants aged 3 to 12 months in Jordan.(13) On 

the other hand, in developed countries the 

prevalence of IDA is much lower as in the 

United States (3.6%) and the average of 

developed European countries (7%).(14) 

The high prevalence of iron deficiency among 

our study population might be explained by 

the high prevalence of iron deficiency 

observed in history of pregnancy among 

participated mothers (54.7%). The babies are 

already born with poor iron stores and faulty 

weaning practices where the transition from 

full lactation to the family diet occurs within 

the first 2 years of life. During this period, 

weaning foods are mainly rice and starch and 

unfortified cow's milk deficient in iron unmet 

increased needs for iron due to rapid growth. 

This emphasizes the importance of 

prophylactic iron supplements recommended 

by CDC for children between 6 and 24 

months, which is not applied in Egypt.(15) This 

high prevalence is enough to consider IDA a 

severe public health problem according to the 

WHO classification.(16)  
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According to sex, the frequency of IDA was 

higher among girls  (56.7%),this agrees with 

an Egyptian study conducted in El-Menoufia 

among 6 to 24aged children  with near result 

as anemia found higher in females(52.2%)(12), 

but not in agreement with many studies which 

found that IDA was predominant in boys than 

girls..(17) (18) 

In this  study a significant strong relationship 

between anemia in children and some 

maternal characteristics, including mother 

education, anemia during pregnancy with this 

child and duration between pregnancies. One 

of the most important risk factors associated 

with anemia in children is maternal anemia 

during pregnancy thas was found by this study 

and other many studies. (12,19,20) 

This study emphasized the importance of 

maternal education on the children’s health. It 

was found that children of low educational 

level and illiterate mothers are more prone to 

develop IDA than children of mothers with 

higher educational levels with statistically 

significant difference due to lack of 

knowledge of basic food requirements and 

awareness of food rich in iron. This is in 

accordance with similar studies reported that 

the mean HB levels were lower among 

children of illiterate mothers.(21) This study 

detected that there was a positive relation 

between anemia and consumption of cow 

milk, and this was the same as many 

studies(22,23) 

The current study highlighted ‘feeding 

children with low iron containing foods’ was 

a significant predictor of IDA, which agrees 

with previous similar studies.(11,24) There was 

a significant association between the 

consumption of food rich in iron and IDA, 

including animal meat, chicken meat, liver, 

eggs, and fortified cereals. Iron absorption 

enhancers as fruits; this is in agreement with a 

study done in Jeddah-Saudi Arabia on 

females.(25) 

In the present study, the absence of iron 

supplements was strongly associated with 

anemia, reinforcing the importance of iron 

supplementation to prevent this deficiency in 

infants. More than (40%) of studied children 

did not receive iron supplements any more, 

among infants received iron supplements, 

only (13.2%)  had anemia this reflect the 

protective effect of iron supplementation 

against anemia which agrees with several 

studies.(26, 27) 

This study showed that stunting and 

underweight were associated with iron 

deficiency anemia among children. This 

agrees with Soliman, et al.(28),and also 

Hassan. A  et al., in a study conducted in El-
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Minofia Egypt on 400 school children 

mentioned that children with anemia were 

shorter for their age, and a higher percentage 

of them had stunted growth.(29) 

This study showed that age of mother, number 

of pregnancies and duration of exclusive 

breastfeeding (age of starting weaning foods) 

were not significant risk factors in relation to 

anemia. 

Duration of exclusive breastfeeding had no 

clear association with anemia in this study. 

This in agreement with a study done in 

Mexico on 6 to 23 months old children and 

found the same.(30)  However, many other 

studies indicated that breastfeeding beyond 6 

months of age is associated with poor iron 

status. (31) 

Conclusion: The prevalence of iron 

deficiency anemia among children aged 12-24 

months in Al-Waleedia Health Center, Assiut 

city was high and represents a serious public 

health problem. The most significant risk 

factors associated with anemia in the studied 

group were anemia during pregnancy and lack 

of child iron supplementation. There was a 

significant association between anemia in 

young children and educational level of the 

mother, spacing between pregnancies and late 

introduction of foods rich in iron to the child. 

No significant association was found between 

anemia and age of child at the start of weaning 

(period of exclusive breast feeding), and 

mother age or number of pregnancies. 
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Table (1): Personal characteristics of the studied children and their mothers 
 No. (n= 322) %  

Child characteristics 
Age in months 

  

12< 18 months 187 58.1 
≥ 18 months 135  41.9 
Child birth order:   

First 234 72.7 

2 or more 88 27.3 

Duration of breastfeeding:(total 281) 
<6monthes 

 
11 

 
                                     3.9 

 ≥6monthes 270 96.1 

Previous iron supplementation 
Yes 
No 

 
151 
171 

  
46.9 
53.1 

Child age at start of weaning in 
months 
4 - < 6month 
≥ 6months 

 
 

145 
177 

 
 

45.0 
55.0 

Mother characteristics 

Mother educational level* 
Illiterate 5 1.6 

52.5 Secondary School 169 
University and above 148 46.0 

Spacing between the child and the previous 
older one (88) 

  

12 - < 24 moths 68 77.3 
24 - < 48 months 14 15.9 
> 48 months 6 6.8 
History of iron supplementation at this 
pregnancy 

  

Yes 291 90.4 
No 31 9.6 

History of anemia during pregnancy with this 
child 

  

Yes 212 65.8 
No 110 34.2 
*No primary or secondary educational level found among mothers.. 
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Underweight
27.3%

Normal
72.7%

 
 
Figure(1): Weight for age among studied children, Al-Waleedia neighborhood, Assuit city, 2018 
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Normal
86.0%

Stunted
14.0%

 
Figure (2): Height for age among studied children, Al-Waleedia neighborhood, Assuit city, 2018 
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*More than one item included in answers, so summation is more than100% 

Figure (3): Main complementary foods introduced to studied children 
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Table (2): Relation between child and mother characteristics and anemia 
 Anemic (n= 134) Non-anemic (n= 188) P-value  

No. % No. % 
Child characteristics 
Age in months 

     
<0.001* 

12< 18  94 50.3 93 49.7 
≥ 18  40 29.6 95 70.4 

Sex:      
 

      0.042* 
Male 58 36.0 103 64.0 
Female 76 47.2 85 52.8 

Weight for age:      0.002*  
 
 
 

<0.001* 

Normal (234) 85  36.6 149 63.4 
Underweight (88) 
Height for age: 

49 55.7  39 44.3 

Normal (277) 100 36.1 177 63.9 
Stunted (45)  34 75.5 11 24.4 

Current breast feeding:     0.15 
Yes 114 43.5 148 56.5 
No 
If Not 

20 33.3 40 66.7 

Previous breast fed      0.84  
Yes 6 31.6 13 68.4 
No 14 34.1 27 65.9 
Child age at start of weaning in months(exclusive breast feeding) 0.55 
< 6 months 63 43.4 82 56.6 
≥ 6 months 71 40.1 106 59.9 

Type of weaning foods:      
Yogurt Yes 91 42.9 121 57.1 0.51 

No 43 39.1 67 60.9 
Vegetables 

 
Yes 42 35.9 75 64.1 0.17 
No 92 44.9 113 55.1 

Foods rich-in-iron Yes 25 27.2 67 72.8 0.001*<  
No 109 47.4 121 52.6 

Bad weaning habits (un nutritive 
traditional foods) 

Yes 45 54.9 37 45.1 0.005* 
No 89 37.1 151 62.9 

Cow milk Yes 21 56.8 16 43.2 0.047* 
No 113 39.6 172 60.4 

Previous iron supplementation:       Yes 20 13.2 131 86.8 0.001*<  

                                                     No 114 66.7 57 33.3 
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NB. No detected history of recurrent chronic infections        *Chi square test was used 

 

Mother characteristics 

Mother education level 

0.001*< 

Illiterate 3 60.0 2 40.0 

Secondary school 97 57.4 72 42.6 

University and above 34 23.0 114 77.0 

Spacing between the child and the older  

 

0.02* 

12 - < 24 moths 36 52.9 32 47.1 

≥ 24 months 4 20.0 16 80.0 

Anemia during pregnancy with this 
child 

     

 

<0.001* 
Yes 116 54.7 96 45.3 

No 18 16.4 92 83.6 
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Table (3): Results of multivariate logistic regression analysis of potential risk factors for 
anemia among studied children  
 
 P-value OR 95% C.I. 

Lower Upper 

Age (< 18 months) 0.835 1.074 0.546 2.113 

Sex(female) 0.176 0.636 0.331 1.224 

Mother education less than high education 0.067 1.936 0.955 3.926 

Child had no previous iron supplement <0.001* 12.061 5.918 24.581 

Anemia during pregnancy with this child <0.001* 5.784 2.755 12.143 

Weight for age (Underweight) 0.601 1.228 0.568 2.657 

Height for age (stunted) 0.001* 7.338 2.336 23.048 
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 العربى الملخص
  

 يهانتشار فقر الدم وعوامل الخطر بين األطفال الذين تتراوح أعمارهم بين سنة إلى سنتين ، مركز الوليد

 طالصحي ، أسيو

  عبد الحميد صالح عبدالجليل سليمان،  نسرين أحمدعاصم  ، كوثر عبد المتجلي فاضل سعيد

لنامية ، اي البلدان عالم. ففقر الدم هو واحد من نقص المغذيات الدقيقة التي لها أهمية خطيرة في مجال الصحة العامة في ال :الخلفية

ين تتراوح فال الذين تقل أعمارهم عن خمس سنوات. لقد أثبت العديد من المؤلفين أن األطفال الذ٪ من األط 66-46فإنه يؤثر على 

ات ي إلى إعاقذا العمر يؤدا يعانون من قابلية أكبر لفقر الدم ، فقر الدم الناجم عن نقص الحديد خالل هشهرً  24إلى  6أعمارهم بين 

ول ت في مصر حلدراسافي النمو والنمو المعرفي والسلوكي والنمو المستمر حتى بعد عالج نقص الحديد. لم يتم إجراء العديد من ا

فقر  عدل انتشارمتقدير  : تهدف هذه الدراسة إلىاألهدافلرغم من أهمية هذه الفترة. الفئة العمرية للرضع واألطفال األوائل على ا

عوامل الخطر  شهًرا في مركز الوليدي الصحي بمدينة أسيوط وتحديد 24و  12الدم بين األطفال الذين تتراوح أعمارهم بين 

 24و  12مارهم بين طفالً تتراوح أع 322قطعية على أجريت دراسة م: دراسةال منهجيةالمرتبطة بفقر الدم عند األطفال الصغار. 

ي مقابلة الذيان الشهًرا حضروا عيادة األطفال الصحية في مركز الوليدية الصحي في مدينة أسيوط وأمهاتهم، وتم استخدام استب

دي وفقر الدم ل ،٪  41.6: كان معدل انتشار فقر الدم بين األطفال الذين شملتهم الدراسة النتائجيغطي خصائص الطفل واألم. 

ى الحديد لد بب نقصاألمهات أثناء الحمل وعدم وجود مكمالت األطفال مع الحديد كانت أهم عوامل الخطر المرتبطة بفقر الدم بس

ة ليديكز الوشهر في مر 24-12: انتشار فقر الدم بسبب نقص الحديد بين األطفال الذين تتراوح أعمارهم بين الخالصةاألطفال 

  .الميدينة أسيوط كان مرتفعا. وتعتبر مشكلة صحية عامة خطيرة وفقًا لتصنيف منظمة الصحة العالمية العالصحي، م

 
 


