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            Abstract

            
               
Background: The present study aimed to record anemia and predictor of anemia in 6 months to 3 years children. Subjects and Methods: The present study was conducted on 280 children age ranged 6 months -3 years of both genders. Children with Hb level <11 g/dL
                  were considered anemic, and graded as mild (10–10.9 g/dL), moderate (7–9.9 g/dL), and severe (<7 g/dL). Results: There were 150 male and 130 female children and anemia was seen in 56 male and 70 female children. Anemia was detected in
                  25 children age ranged 6-12 months, 45 in age group 1-2 years and 56 in 2-3 years. 85 anemic children were <2.5 kgs at birth
                  whereas 41 were >2.5 kgs at birth. 68 were not breastfed while 58 were on exclusive breastfeed. Conclusion: Authors found that low birth weight, female gender, not on breastfeed, vegetables and meat non consumers are determinants
                  of anaemia in children. 
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               Introduction

            Childhood anemia is a condition where a child has an insufficient hemoglobin (Hb) level to provide adequate oxygen to the
               body tissues. For children between 6 and 59 months (generally referred to as under-fives), the threshold Hb level for being
               nonanemic is 11.0 grams per deciliter (g/dL). Anemia has numerous potential etiologies. Followed by acute blood loss and heredity
               or acquired diseases, the most common cause of anemia in young children is low consumption and absorption of iron-rich foods. [1]

            Iron-deficiency anemia (IDA) is associated with poorer cognitive and neurologic function with predicted long-term health and
               economic consequences and is a major contributor to the estimated years lived with a disability in children and adolescents. [2] Pregnant and lactating women and under-five children are the most vulnerable social groups to micronutrient deficiencies
               due to their increased needs for vitamins and minerals. Along with this greater need comes a higher consequence due to lesser
               reserves. The literature is replete with nutrition interventions, which clearly reveal the “one-off,” cross sectional nature
               of most interventions. [3] 
            

            The etiology of anemia is complex and context-dependent and likely differs between mild and severe anemia. [4] Various conceptual models have been developed to illustrate the pathways between proximal and distal determinants of anemia
               including a framework that is specific to the Biomarkers Reflecting Inflammation and Nutritional Determinants of Anemia (BRINDA)
               project. Many potential causes of anemia are biologically interrelated, such as infections and nutritional status, and may
               also be driven by the same environmental and household characteristics, such as low socioeconomic status (SES), sanitation,
               and education.[5]  The present study aimed to record anemia and predictor of anemia in 6 month to 3 years children.
            

         

         
               Subjects and Methods

            The present study was conducted in the department of Pediatrics. It comprised of 280 children age ranged 6 months to 3 years
               of both genders. All parents of children were informed regarding the study and their written consent was obtained. Ethical
               clearance was taken before starting the study. 
            

            Demographic profile of children such as name, age, gender etc. was recorded. Socioeconomic and demographic characteristics
               of parents/family, including education level, marital status and occupation were recorded. Children were screened for anemia
               using the HemoCue (HemoCue® Hb 201+) photometer. Safety lancets were used to obtain the finger prick blood, which was collected
               in the microcuvettes. Alcohol swabs were used to clean the fingers before pricking. The first drop of blood was wiped off
               with a cotton wool, while the second drop was collected using a microcuvette. The blood sample in the microcuvette was loaded
               in the calibrated HemoCue® photometer and Hb concentration read to the nearest 0.1 g/dL. Children with Hb level <11 g/dL were considered anemic, and
               graded as mild (10–10.9 g/dL), moderate (7–9.9 g/dL), and severe (<7 g/dL). Analysis of data was done using the Statistical
               Package for Social Sciences. P value less than 0.05 was considered significant.
            

         

         
               Results

            
                  
                  Table 1

                  
                     
                     Distribution of children
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Parameters

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            Anaemia

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            150

                           
                        
                        	
                              
                           
                            56

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            130

                           
                        
                        	
                              
                           
                            70

                           
                        
                     

                     
                           	
                              
                           
                            Age group (Years)

                           
                        
                     

                     
                           	
                              
                           
                            6- 12 months

                           
                        
                        	
                              
                           
                            70

                           
                        
                        	
                              
                           
                            25

                           
                        
                     

                     
                           	
                              
                           
                            1- 2 years

                           
                        
                        	
                              
                           
                            90

                           
                        
                        	
                              
                           
                            45

                           
                        
                     

                     
                           	
                              
                           
                            2-3 years

                           
                        
                        	
                              
                           
                            120

                           
                        
                        	
                              
                           
                            56

                           
                        
                     

                     
                           	
                              
                           
                            Birth weight (Kgs)

                           
                        
                     

                     
                           	
                              
                           
                            >2.5 kgs

                           
                        
                        	
                              
                           
                            135

                           
                        
                        	
                              
                           
                            41

                           
                        
                     

                     
                           	
                              
                           
                            < 2.5 kgs

                           
                        
                        	
                              
                           
                            145

                           
                        
                        	
                              
                           
                            85

                           
                        
                     

                     
                           	
                              
                           
                            Exclusive breastfeed

                           
                        
                     

                     
                           	
                              
                           
                            Yes

                           
                        
                        	
                              
                           
                            155

                           
                        
                        	
                              
                           
                            58

                           
                        
                     

                     
                           	
                              
                           
                            No

                           
                        
                        	
                              
                           
                            125

                           
                        
                        	
                              
                           
                            68

                           
                        
                     

                  
               

            

            [Table 1 & Figure 1] shows that there were 150 male and 130 female children and anemia was seen in 56 male and 70 female children.
               Anemia was detected in 25 children age ranged 6-12 months, 45 in age group 1-2 years and 56 in 2-3 years. 85 anemic children
               were <2.5 kgs whereas 41 were >2.5 kgs. 68 were not breastfed while 58 were on exclusive breastfeed. 
            

            
                  
                  Figure 1

                  
                     
                     Distribution of children
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/e508ad61-4585-4774-bf85-f93f80e12086image1.png]

            
                  
                  Table 2

                  
                     
                     Determinants of anaemia
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            COR

                           
                        
                        	
                              
                           
                            P-value

                           
                        
                     

                     
                           	
                              
                           
                            Age group (Years)

                           
                        
                     

                     
                           	
                              
                           
                            6- 12 months

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.71

                           
                        
                     

                     
                           	
                              
                           
                            1- 2 years

                           
                        
                        	
                              
                           
                            45

                           
                        
                        	
                              
                           
                            1.2

                           
                        
                     

                     
                           	
                              
                           
                            2-3 years

                           
                        
                        	
                              
                           
                            56

                           
                        
                        	
                              
                           
                            0.8

                           
                        
                     

                     
                           	
                              
                           
                            Weight (Kgs)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            >2.5 kgs

                           
                        
                        	
                              
                           
                            41

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.01

                           
                        
                     

                     
                           	
                              
                           
                            < 2.5 kgs

                           
                        
                        	
                              
                           
                            85

                           
                        
                        	
                              
                           
                            2.3

                           
                        
                     

                     
                           	
                              
                           
                            Meat

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Consumed

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            8.0

                           
                        
                        	
                              
                           
                            0.01

                           
                        
                     

                     
                           	
                              
                           
                            Not consumed

                           
                        
                        	
                              
                           
                            76

                           
                        
                        	
                              
                           
                            8.5

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            56

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.05

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            70

                           
                        
                        	
                              
                           
                            5.2

                           
                        
                     

                     
                           	
                              
                           
                            Exclusive breastfeed

                           
                        
                     

                     
                           	
                              
                           
                            Yes

                           
                        
                        	
                              
                           
                            58

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0.01

                           
                        
                     

                     
                           	
                              
                           
                            No

                           
                        
                        	
                              
                           
                            68

                           
                        
                        	
                              
                           
                            5.1

                           
                        
                     

                     
                           	
                              
                           
                            Vegetables 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Consumed

                           
                        
                        	
                              
                           
                            68

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.01

                           
                        
                     

                     
                           	
                              
                           
                            Not consumed

                           
                        
                        	
                              
                           
                            58

                           
                        
                        	
                              
                           
                            4.2

                           
                        
                     

                  
               

            

            [Table 2] shows that determinants of anemia were low birth weight, female gender, children not on breastfeeding, advanced
               age group and meat non consumers, vegetables non consumers (P< 0.05).
            

         

         
               Discussion

            Anemia has numerous potential etiologies. Followed by acute blood loss and heredity or acquired diseases, the most common
               cause of anemia in young children is low consumption and absorption of iron-rich foods (ie, meat and meat products). [6] These conditions most often lead to iron deficiency anemia, which accounts for approximately half of all anemia cases globally,
               with under-five children and women being the most affected. [7] Although relevant across the life span, anemia in under-five children is a special case given its significance to underpinning
               a range of morbidities and mortality within this population subset. Not only are these patterns concerning due to their highly
               preventable and treatable nature, but they also project potential long-term individual and social consequences. [8] At the individual level, childhood anemia contributes to poor motor and cognitive development, poor school performance, as
               well as increased morbidity and mortality. At the societal level, there are strong indicators that anemia impacts on the socioeconomic
               well-being and productivity of a country. Globally, data indicate that 43% of under-five children were anemic in 2011, with
               prevalence in the developing world, specifically South Asia and East Africa, being 58% and 55%, respectively. [9] The present study aimed to record anemia and predictor of anemia in 6 months to 3 years children.
            

            In this study, there were 150 male and 130 female children and anemia was seen in 56 male and 70 female children. Anemia was
               detected in 25 children age ranged 6-12 months, 45 in age group 1-2 years and 56 in 2-3 years. 85 anemic children were <2.5
               kgs at birth whereas 41 were >2.5 kgs at birth. 68 were not breastfed while 58 were on exclusive breastfeed.
            

            Kejo et al, [10] found that prevalence rate of anemia among under-fives was found to be 84.6% (n=369). Multivariable logistic regression identified
               the following predictors of anemia; low birth weight, not consuming meat, not consuming vegetables, drinking milk and drinking
               tea. It was concluded that low birth weight and dietary factors (ie, low or nonconsumption of iron-rich foods like meat, vegetables,
               and fruits) were predictors of anemia among under-five children living in this rural setting. Community education on exclusive
               breastfeeding and introduction of complementary foods should be improved. Mothers and caretakers should be educated about
               nutrition, in general, as well as potential use of micronutrient powder to improve the nutritional quality of complementary
               foods.
            

            We found that determinants of anemia were low birth weight, female gender, not breastfeeding, age group and meat not consumers
               (P< 0.05). According to Heinrichs et al, [11] a total of 7,324 children aged 6–23 months were included in the analysis, with prevalences of anaemia being 71% in 2005,
               61% in 2011 and 72% in 2016. The following determinants were significantly associated with childhood anaemia throughout the
               entire period: children younger than 1 year, anaemic mothers and those growing up in pastoralist regions. Risk factors such
               as diet and infections were consistently not significantly associated with anaemia. Given the tremendous adverse health effects
               of anaemia in young children, urgent action is needed. Hence, this study recommends nationwide multisectoral interventions
               targeting pastoralist regions, maternal and child health, screening and treatment of risk groups that could reduce the prevalence
               of anaemia.
            

            Dey et al, [12] found that the mean haemoglobin concentration in children aged 0-6 year(s) was found to be 11.85 g/dL, with a standard deviation
               of 5.61 g/dL. The multiple logistic regression analysis showed that rural children were at greater risk of severe and moderate
               anaemia. All types of anaemia (severe, moderate, and mild) were more prevalent among Hindu children and then among children
               of other religions whereas moderate and mild anaemia were more prevalent among Muslim children. The fecundity of the mother
               was found to have significant effect on anaemia. Women with multiple children were prone to greater risk of anaemia. The multiple
               logistic regression analysis also confirmed that children of literate mothers were comparatively at lesser risk of severe
               anaemia. Mother’s age at marriage had a significant effect on anaemia of their children as well.
            

            The limitation of the study is small sample size. 

         

         
               Conclusion

            Authors found that low birth weight, female gender, not on breastfeed, vegetables and meat non consumers are determinants
               of anaemia in children. 
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