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Incidence and Risk Factors of Iron Deficiency Anemia in Term Infants
**************************
Abstract

OBJECTIVE: To compare the incidence of iron deficiency anemia (IDA) between breast-fed (BF) and formula-fed (FF) infants and to identify the risk factors of IDA in these infants.

DESIGN: Cohort study.

MATERIAL AND METHOD: A study of 140 full- term infants (70 BF and 70 FF) was conducted at BMA Medical College and Vajira Hospital from February 2002 to November 2003. All infants were followed at the age of 1, 2, 4, 6, 9 and 12 months for growth and developmental assessment. Blood samples were analyzed for hemoglobin (Hb), hematocrit (Hct) and mean corpuscular volume (MCV) at 9 - 12 months; and infants with Hb < 11.0 g/dl were further investigated for the cause of anemia.

RESULTS: The mean values of Hb, Hct, MCV and serum ferritin of BF infants were 10.8 g/dl, 32.8%, 70.9fl and 16.7 ng/ml respectively, which were significantly lower than those of FF infants (11.4 g/dl, 35.1%, 73.3fl, and 36.9 ng/ml, p < 0. 05). Anemia was found in 27 BF infants (38.6%) compared with 10 FF infants (14.39%). The incidence of IDA in BF infants was significantly higher than FF infants (25.7% vs 2.9%, p < 0.001). Risk factors of IDA included low birth weight, breastfeeding and inadequate complementary food (adjusted RR (95% CI): 3.1(1.1 - 9.1), 6.3(1.5 - 25.0), 7.7(2.8 - 20.0), respectively).

CONCLUSION: IDA is more prevalent in BF than FF infants. Risk factors of IDA are low birth weight, breastfeeding and inadequate complementary food. Prevention of IDA in infants should be achieved through adequate iron-rich complementary food and screening for Hb or Hct at 9 - 12 months of age in high risk infants.
1).
What is the name and type of the dependent variable that is the primary outcome? (1 score)

Name: IDA (Yes/No) 

Type: Categorical (dichotomous) outcome
2)
What is the name and type of the independent variable?

- Main interest: Infant feeding (BF/FF) -> Categorical (dichotomous) variable

- Covariate: Infant feeding (BF/FF) -> Categorical (dichotomous) variable

3).
What is the magnitude of effect being used for answering the primary research question?

a) What has been done by the author- No magnitude of effect was estimated. To answer the primary research question, the authors reported only the two incidence rates and a p-value, presented in Table 2. Then the adjusted RR was used to conclude about risk factor, presented in Tables 3 and 4. However, based on the study design, such conclusion cannot be made. 

b) What the magnitude of effect should be is the adjusted RR= 6.3 (95%CI: 1.5 to 25.0). That is, after adjusting for the effects of type of milk, LBW, and complementary food, the risk of IDA among the BF was 6.3 times as much as the FF. This has been presented in Table 4. 
4).
How to describe sample size calculation for this study.

Sample size calculation should be based on the main statistical methods that used to estimate the magnitude of effect. Thus the sample size for logistic regression should be applied for this study. Methods proposed by Hsieh (1991) can be used (Hsieh FY, Bloch DA, Larsen MD: A simple method of sample size calculation for linear and logistic regression. Statistics in medicine 1998, 17(14):1623-1634.). 
5).
How to describe method of analysis for this study.
· The main statistical method for this study is “multiple logistic regression”
· Step 1: Bivariate analysis. A table reported number and percent of IDA for each group and the crude OR should be presented for each variable.   
· Step 2: Multi-variable analysis. An initial “full” model containing the factor of interest, the infant feeding (BF/FF), and all candidate variables, should be specified. The candidate variables include all known confounders based on previous literature, followed by all variables with p-value < 0.2 based on the bivariate analysis. Model specification needs be careful to prevent problems regarding nonlinearity caused by continuous co-variates and multi-colinearity caused by highly correlation among sets of co-variates. Polytomous variables should be entered into the model as dummy variables. Then fit the model using backward elimination variable selection until obtaining the best final model. 
· Step 3: Model adequacy assessment. The final model should be examined for goodness of fit and most influential observation. Sensitivity analysis can be performed in case that there are some influential observation. The adjusted OR that used for answering the research question should be based on the final model. 
6)
Mock (dummy) tables that are appropriate for this study
Table 1. Unadjusted odds ratios (ORs) of having iron deficiency anemia (IDA) and their 95% confidence intervals for each factor  
	Factors
	Number
	% IDA
	OR
	95%CI
	P-value

	1. Type of milk feeding 
	
	
	
	
	

	    Formular-fed
	xxx 
	xx.x 
	1
	
	0.xxx

	    Breast-fed
	xxx
	xx.x
	x.xx
	x.xx – x.xx
	

	2. Education or mother 
	
	
	
	
	

	   Primary school or lower 
	xxx 
	xx.x 
	1
	
	0.xxx

	   Secondary school 
	xxx 
	xx.x 
	x.xx 
	x.xx – x.xx
	

	   College or higher   
	xxx
	xx.x
	x.xx
	x.xx – x.xx
	

	3. Mother age (year) 
	
	
	
	
	

	   Less than 20 
	xxx 
	xx.x 
	1
	
	0.xxx

	   20 – 45 
	xxx 
	xx.x 
	x.xx 
	x.xx – x.xx
	

	   45 or older 
	xxx
	xx.x
	x.xx
	x.xx – x.xx
	


Table 2. Odds ratios (ORs) of having iron deficiency anemia (IDA) and their 95% confidence intervals for each factor adjusted for all other factors presented in the table 

	Factors
	Number
	% IDA
	Crude OR
	Adjusted OR
	95%CI
	P-value

	1. Type of milk feeding 
	
	
	
	
	
	

	    Formula-fed
	xxx 
	xx.x 
	1
	1
	
	0.xxx

	    Breast-fed
	xxx
	xx.x
	x.xx
	x.xx
	x.xx – x.xx
	

	2. Education or mother 
	
	
	
	
	
	

	   Primary school or lower 
	xxx 
	xx.x 
	1
	1
	
	0.xxx

	   Secondary school 
	xxx 
	xx.x 
	x.xx 
	x.xx 
	x.xx – x.xx 
	

	   College or higher   
	xxx
	xx.x
	x.xx
	x.xx
	x.xx – x.xx
	

	3. Mother age (year) 
	
	
	
	
	
	

	   Less than 20 
	xxx 
	xx.x 
	1
	1
	
	0.xxx

	   20 – 45 
	xxx 
	xx.x 
	x.xx 
	x.xx 
	x.xx – x.xx 
	

	   45 or older 
	xxx
	xx.x
	x.xx
	x.xx
	x.xx – x.xx
	


