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Background: In the Philippines, iron deficiency anemia (IDA) remains as a public 
health problem across population groups. The Food Fortification Law mandates 
the fortification of staple foods with iron. However, data to evaluate the effects of 
other fortificants apart from ferrous sulfate are scarce. Results of this study would 
provide a wider choice of iron fortificants than presently available that could be 
used in fortifying rice, hence, reducing the problem of IDA. Objective: To assess 
the efficacy of two types of iron fortificants that could be used to fortify rice, in 
improving the iron status of schoolchildren. Methods: One hundred eighty anemic 
schoolchildren, aged 7-8 years, in a Pasig City public elementary school, 
participated in a doubly-masked-randomized controlled feeding trial for 6 months. 
Children were randomly allocated equally to 3 groups: Group 1 received iron-
enriched rice (IER) with extruded iron-premix rice (IPR), using ferrous sulfate as 
fortificant (ExFeSO4); Group 2 received IER with extruded IPR, using micronized 
ferric pyrophosphate as fortificant (ExFeP80); and Group 3 received unfortified rice 
(Control). Low iron-containing dishes were served with the rice, as lunch for 5 days 
a week for 6 months under a supervised regimen. Hemoglobin (Hb), plasma 
ferritin (PF), weight and height were assessed at baseline, at 12 weeks, and at 24 
weeks. C-reactive protein (CrP), plasma retinol (PR) and food intake were 
assessed at baseline and at 24 weeks. Appropriate statistical analyses were 
performed using SPSS version 9.0 (SPSS Inc, Chicago). Results:  All subjects 
were anemic at baseline.  At 12 weeks, the prevalence of anemia was significantly 
reduced to 51 percent, 54 percent and 63 percent in the ExFeSO4, ExFeP80 and 
Control groups, respectively.  At 24 weeks, further significant reductions were 
observed: ExFeSO4 (38 percent) and ExFeP80 (33 percent). The Control group 
remained at 63 percent. PF levels of children in the fortified groups, at 12 weeks 
remained similar as that of the baseline values. In the Control group, PF levels 
significantly decreased by 8 microgram/Liter from basal value of 54 
microgram/Liter; these were significantly lower than the values in ExFeSO4 (57 
microgram/Liter) and ExFeP80 (60 microgram/Liter). At 24 weeks, PF levels 
significantly increased in ExFeSO4 (65 microgram/Liter) and ExFeP80 (68 
microgram/Liter) from midline values; these were significantly higher than the 
values observed in the Control group (55 microgram/Liter). The PR levels of the 
Control group at baseline (1.40 micromole/Liter) were significantly higher than the 
levels in ExFeSO4 (1.24 micromole/Liter) and ExFeP80 (1.15 micromole/Liter). At 
24 weeks, the PR of ExFeSO4 significantly increased by 0.15 micromole/Liter 
while the levels in Control and ExFeSO4 groups were not significantly different 
from their baseline levels. CrP values of the children were at acceptable levels of 6 



milligram/Liter. The predictors of change in Hb and PF levels were the presence of 
the fortificant and corresponding basal values. Weight and height have 
significantly increased over time but increases were similar between groups. 
Conclusion: The consumption of iron-fortified rice, using either FeSO4 or 
micronized FeP80 as fortificant can effectively improve iron status, thereby, 
reducing IDA among schoolchildren when fed over a period of 6 months. 
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