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ABSTRACT 

Introduction 

Anemia is a nutritional problem of global importance. Anemia during infancy can lead to severe cognitive 

deficits during the period of iron deficiency and also poor growth and school performance later in life even after its 

treatment. 

Objective 

To estimate the prevalence of anemia and to identify its associated factors in children aged 6-12 months. 

Methods 

This is a hospital-based observational clinical study conducted in KIMS hospital, located in Bangalore, 

Karnataka in period of November 2015- August 2016. The study was designed to include anemic children aged 6-12 

months of age admitted to paediatricward. A total of 120 children were included in the study. Detailed history including 

medical and dietary was taken.  

Results 

A total of 120 children were recruited into the study. The overall prevalence ofmild, moderate and severe 

anemia in children aged 6 to 12 months was found to be 42.5%, 52.5% and 5% respectively. Factors that were associated 

with anemiawere gestationalage, birthweight, gender, exclusive breastfeeding till 6months, introduction tocow's milk, 

iron supplementation status, socio economic status. Children with a long duration ofexclusive breastfeeding, low socio 

economic status, low iron intake, introduction of cow's milk were more likely to be anemic. 

Conclusions 

 Nutritional anemia is a bigpublic health problem particularly among pre-school children. Anemia is associated 

with factors reflecting poor socioeconomic and educational status, poor-quality diet among children. Measures like iron 

supplementation through drugs or fortification of food and dietary counselling of parents will help in the prevention and 

control of anemia. 
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INTRODUCTION 

According to World Health Organization(WHO), Nutritional anemia is defined as a state where the 

concentration of haemoglobin is lower than that considered normal for the age, gender, physiological state and 

altitude, as a consequence of shortage of essential nutrients, independent of the cause of this deficiency[1,2]. It can 
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be caused by the deficiency of nutrients like iron, folic acid, vitamin B12, copper, Vitamin A, C and E. 

The iron deficiency is the most commonnutritional disorder in infancy, and it affects not only in developing 

nationsbut also in highly developed countries. The effects of anemia include ‘‘retardation of physical and mental 

development, fatigue and low productivity at work, and impairment of reproductive functions’’ [4]. Anemia causes 

decreased oxygen supply to brain, which in turn may lead to impaired cognitive function and growth, especially in 

children. Iron deficiency candecreease cellular immunity, even before the child becomes anemic, which can lead to an 

increase in illnesses such as diarrhoea, respiratory disease and other infections[10]. It also affects women of childbearing 

age, as a result of menstrual loss and pregnancy.  

The major factors that play a role in anemia in children less than 2 years includes iron reserves at birth, feeding 

practice, rate of growth and iron loss[5]. Physiological iron loss occurs through desquamation of skin and intestinal 

epithelium, urine and bile. In infancy, loss can also be through blood in feces and due to use of whole milk[6]. In children 

less than 5 years is also due to intestinal parasites.[7] 

It is during the last trimester of pregnancy that the fetus significantly gains weight and stores iron. Hence preterm 

gestation, intrauterine growth restriction and multiple pregnancies are factors that lead to iron deficiency anemia within 6 

months of life. This is because of low stores of iron and its early depletion[8]. On an average, a full term infant has iron 

concentrations of 70mg/kg body weight at birth[9] 

Iron deficiency contributes to 90% of all types of anemia in world according to United Nations Children’sFund 

(UNICEF ). According to World Health Organization (WHO), the global burden of anemiais 1.62 billion people. The 

highest prevalence is among preschool children ( 47.4%). Out of these 293 million anemic children, 89 million live in 

India. They are more susceptible beause of high rates of malnutrition and infection (Pasrichaet al., 2010). 

OBJECTIVE 

To estimate the prevalence of anemia and to identify its associated factors in children aged 6-12 months of age. 

MATERIALS AND METHODS 

This is a observational clinical study conducted in KIMS hospital, located in Bangalore, Karnataka. The study was 

designed to include anemic children aged 6-12 months of age. Data was collected in period of November2015- August 

2016. A total of 120 children were included in the study. A consecutive sample of anemic children (120 patients) who were 

admitted in paediatric ward with a primary diagnosis of anemia wasincluded into this study. On enrolment, history 

including medical and dietary was taken.  

Inclusion Criteria  

All children aged 6–12 months whowere admitted at KIMS hospital and their guardian or parentsconsent to 

participate in the study were included. 

Exclusion Criteria 

Children with active bleeding, history of previous blood transfusion, any surgery in the previous 2 months and 

known cases of bleeding disorder were excluded from the study. 

The following variables were considered for the study’s descriptive analysis: gender, weight at birth, gestational 
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age, iron supplementation status, exclusive breastfeeding till 6months, introduction to cow's milk, complementary feeds, 

diagnosis, socioeconomic status, haemoglobin value (Hb) at the day of collection. 

Routine procedures of the hospital were followed to measure haemoglobin. Most patients only had one complete 

blood count (CBC), but for those with multiple CBC, only the first test was taken into account. The WHO criterion was 

used to diagnose anemia. To categorize the degree of anemia, the following cut-off points were used:  

10.0-10.9 g/dL – mild anemia 

7.0-9.9 g/dL – moderate anemia 

< 7 g/dL– severe anemia 

RESULTS 

Out of 120 children, 63 (52.5%) were male and 57 (47.5%) were females.74 (61.7%) children were delivered at 

term and 46(38.3%) were preterm. Birth weight of 68 (56.7%) children were normal and 52(43.3%) belonged to low birth 

weight [Table 1]. 

Table 1: Characterisation of Children (6-12 Months)  

         Admitted to KIMS Hospital in 2015-16 

Variables  N % 

Gestationa 1 age preterm term 
46 

74 

3 8 . 3 

61.7 

Birth weight Low birth weight 

Normal birth weight 

 

52 

68 

 

43.3 

56.7 

Gender  

Male  

Female 

 

63 

57 

 

52.5 

47.5 

Introduction to cow milk 

Given  

Not given 

 

92 

28 

 

76.7 

23.3 

Introduction to complementary 

feeds 

Early <6 months 

Time 6-8 months  

Late > 9 months 

 

 

27 

59 

34 

 

 

22.5 

49.2 

28.3 

Iron supplements 

Given  

 Not given 

 

22 

98 

 

18.3 

81.7 

Exclusive breastfeeding till 6 

months age 

Given  

Not given 

 

 

77 

43 

 

 

64.2 

35.8 

Low socioeconomic status 

Yes  

No 

 

75 

45 

 

62.5 

37.5 

Diagnosis 

Gastroenteritis 

Respiratory 

Others 

 

62 

43 

15 

 

51.7 

35.8 

12.5 

 

Out of 120 cases, 77 (64.2%) were being exclusively breastfed till 6 months of age. Regarding the time of 

introduction of complementary feeds, 34(28.3%) cases were started before 6 months, 77 (64.2%) between 6 and 8 months 
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and 9(7.5%)cases after 9 months of age.92 (76.7%) children were introduced to cow milk. 

75 children (62.5%) belongs to lower socioeconomic status. 98 (81.7%) children were not previously given iron 

supplements. Gastrointestinal (51.7 %) and respiratory (35.8 %) diseases were the most frequent reasons for 

hospitalization. 

Table 2 shows the distribution of hemoglobin levels. The prevalence of mild, moderate and severe anaemia were 

42.5%, 52.5% and 5% respectively. Table 3, 5 illustrates the severity distribution of anemia cases in relation to other 

variables (gestation age at birth, birth weight, gender, complementary feeding, breastfeeding status and socioeconomic 

status). 

Table 2: Hemoglobin Levels Distribution of Patients Studied 

Hemoglobin Levels No. of Patients % 

Mild 51 42.5 

Moderate 63 52.5 

Severe 6 5.0 

Total 120 100.0 

 

Table 3: Gestation Levels of Patients in Relation to Hb Levels 

Gestation 
Hemoglobin Levels 

Total 
Mild Moderate Severe 

Preterm 1 0 ( 1 9 . 6 % ) 3 3 ( 5 2 .4 % ) 3 ( 5 0 % ) 46(38.3%) 

Term 4 1 ( 8 0 . 4 % ) 3 0 ( 47 .6 % ) 3 ( 5 0 % ) 74(61.7%) 

Total 5 1 ( 1 0 0 % ) 6 3 ( 1 0 0 % ) 6 ( 1 0 0 % ) 120(100%)  

 

Table 4: Birth Weight in Relation to Hb Levels 

Birth 

Weight 

Hemoglobin Levels 
Total 

Mild Moderate Severe 

LBW 9(17.6%)  40(63.5%)  3(50%) 52(43.3%) 

NBW 42(82.4%) 23(36.5%)  3(50%) 68(56.7%) 

Total 51(100%) 63(100%) 6(100%) 120(100%) 

 

Table 5: Gender Distribution in Relation to Hb Levels 

Gender 
Hemoglobin Levels 

Total 
Mild Moderate Severe 

Female 31(60.8%) 23(36.5%) 3(50%) 57(47.5%) 

Male 20(39.2%) 40(63.5%) 3(50%) 63(52.5%) 

Total 51(100%) 63(100%) 6(100%) 120(100%) 

 

Table 6: Introduction of Cow's Milk in Relation to Hb Levels 

Introduction of 

Cow’s milk 

Hemoglobin Levels 
Total 

Mild Moderate Severe 

Not given 10(19.6%) 18(28.6%) 0 ( 0 % ) 28(23.3%) 

Given 41(80.4%) 45(71.4%) 6(100%) 92(76.7%) 

Total 51(100%) 63(100% ) 6(100%) 120(100%) 
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Table 7: Iron Supplementation Status in Relation to Hb Levels 

Iron Supplements 
Hemoglobin Levels 

Total 
Mild Moderate Severe 

Given 42(82.4%) 5 1 ( 8 1 % ) 5(83.3%) 98(81.7%) 

Not given 9(17.6%) 1 2 ( 1 9 % ) 1(16.7%) 22(18.3%) 

Total 51(100%) 63(100% ) 6(100%) 120(100%) 

 

Table 8: Exclusive Breastfeeding Till 6 Months of Age in Relation to Hb Levels 

Exclusive Breast 

Feeding Till 6 

Months Age 

Hemoglobin Levels 

Total 
Mild Moderate Severe 

Not given 22(43.1%) 1 7 ( 2 7 % ) 4(66.7%) 43(35.8%) 

Given 29(56.9%) 4 6 ( 7 3 % ) 2(33.3%) 77(64.2%) 

Total 51(100%) 63(100% ) 6(100%) 120(100%) 

 

Table 9: Socioeconomic Status in Relation to Hb Levels 

Low SES 
Hemoglobin Levels 

Total 
Mild Moderate Severe 

No 14(27.5%) 30(47.6%)   

Yes 37(72.5%) 33(52.4%) 5(83.3%) 75(62.5%) 

Total 51(100%) 63(100%) 6(100%) 120(100%) 

 

We observed a higher prevalence of anemia among male children (52.5%), those with normal birth weight (56.7 

%), whose gestational age was above 37 weeks (61.7%), those introduce to cow's milk (76.7%), those with low socio 

economic status (62.5%) and among those who did not take iron supplements(81.7%). [Table 3,4,5,6,7,9] 

DISCUSSIONS 

 Nutritional anemia is a big publichealth problem in India particularly among pre-school children. Few studies 

done prior to 1985 in India, showed an average prevalence rate of anemia as 68% in pre-school children (Raoet al., 1980, 

Singlaet al., 1982). 

 In the present study the prevalence of mild, moderate and severe anemia in children aged 6 to 12 months was 

found to be42.5%, 52.5% and 5% respectively. 

 This study shows that anemia is more common in boys. Similar results was observed in other studies.[11,12] 

However studies done by Rocha et al and Silva et al found no association between gender and anemia.[13,14] Higher 

prevalence of anemia in boys may be due to the rapid growth rate of pre-school boyscompared to girls, which results in a 

increase iron demand thatcannot be met by diet alone. 

 Factors at birth like prematurity and low birth-weight are associated with anemia which may be due to smaller 

iron reserves and early depletion of iron stores. [15]Our study doesnot show any such associations, perhaps due to limited 

number of children.  

 This study has shown association between consumption of cow’s milk and anemia.[16]Similar association has 

been found in other studies. This could be due to low iron concentration in cow's milk and inhibitory effect on iron 

absorption by calciumand proteins present in cow's milk.[17] 

 Our study shows decreased prevalence of anemia in children who were exclusively breast fed till 6 months of 

age[18]. Despite low iron concentration in mother's milk, this could be explained by the higher bioavailability of iron.[19 ] 
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However recent studies shows that the iron stores of infant received from mother during last trimester gets depleted 

between 4 and 6 months after birth, even in exclusively breastfeed infants.[20,21,22]  

 Anemia is also associated with thereason for hospitalization. In our study, it is most common inchildren suffering 

from gastrointestinal diseases(51.7%), respiratory tract diseases(35.8%) and with other types ofinfection(12.5%). Similar 

study done by Santos etal reported higher proportion ofanemia cases in children admitted with respiratory infections 

compared to those with gastroenteritis.[23] Lima et al., reported a higher prevalence of anemia in infants with infectious 

diarrhea[24]. However, it is generally accepted that excess or deficiency of iron result in changes in immune response.[25] 

 In relation to the use of an iron supplement, out of the total of 120 children, 98 (81.7%) did not use an iron 

supplements, unlike the remaining 22(18.3%) who did. Additional supplementation of iron either through medication or 

fortification of food is recommended for children less than 2 years of age for the prevention of anemia.[26,27] 

 Socioeconomic conditions of a population is strongly linked to prevalent nutritional deficiencies [28,29]This 

study shows association between low socioeconomic status andanemia among children. Malkanthi et al reported significant 

association of anemiawith father's and mother'seducation and monthly household income.[30] 

 The findings of our study requires broad public-health strategy for the control ofanemia among children. Low 

dietary-iron intake, particularly in breastfeeding children, ideally should be alleviated with a combined approach of 

ironsupplementation, fortification of complementary foods, and dietary education inorder to decrease theprevalence of 

anemia in children aged 6 to 12months. 

CONCLUSIONS 

Nutritional anemia is a big public health problem particularly among pre-school children. There should be 

campaigns to encourage breastfeeding and after the age of six months, to publicize the need for iron salts as prophylactic 

supplementation. Adequate guidance should be given on diets that emphasize the intake of iron-rich foods such as meat 

and also others rich in vitamin C. Additional supplementation of iron either through medication or fortification of food is 

recommended for children less than 2 years of age for the prevention of anemia 
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