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Background: Vitamin A deficiency (VAD) is widely recognized as an important 
public health problem among women in developing countries. Breastmilk vitamin 
A has been recommended by the World Health Organization (WHO) for global 
monitoring of vitamin A status of lactating women and infants. To date, there are 
limited data on breastmilk vitamin A levels of Filipino lactating women and the 
vitamin A status of their breast-fed infants. Objectives: (1) To determine the 
breastmilk retinol levels of lactating women who participated in the 2003 National 
Nutrition Survey (NNS). (2) To assess the vitamin A status of breast-fed infants in 
relation to maternal breastmilk retinol levels. Methods: Casual breastmilk 
samples were collected from lactating women either by manual expression or by 
using a breast-pump. Blood samples were collected from lactating women and 
their infants by fingerprick method. Breastmilk and plasma retinol concentrations 
were determined by high-pressure liquid chromatography (HPLC). The fat 
content of breastmilk samples were determined by creamatocrit method. 
Breastmilk retinol concentrations of <1.05 µmol/L or <8 µg/g fat were considered 
indicative of low breastmilk vitamin A content in women. Plasma retinol 
concentrations <0.70 µmol/L were considered indicative of VAD, both in women 
and infants. Results: Breastmilk retinol concentrations per milk volume were 
highest in the women at the first 3 months of lactation (1.30 ± 0.09µmol/L) and 
remained fairly constant at 4-6, 7-9 and 10-11 months (0.92 ± 0.06, 0.98 ± 0.06, 
1.00 ± 0.08 µmol/L, respectively). Women at the first 3 months of lactation had 
higher breastmilk retinol concentrations per gram fat (9.32 ± 0.63 µg/g) than 
women at the 4-6 and 7-9 months of lactation (7.20 ± 0.39 µg/g and 7.19 ± 0.39 
µg/g, respectively). The prevalence of low breastmilk retinol levels among Filipino 
lactating women were consistent with a severe public health problem (>25%) 
across stages of lactation, both when breastmilk vitamin A concentrations were 
expressed as per milk volume and as per gram milk fat. Breast-fed infants whose 
mothers had breastmilk retinol levels of >8 µg/g showed significantly higher 
plasma retinol concentrations (0.84 ± 0.05 µmol/L) than those whose mothers 
had breastmilk retinol levels of <8 µg/g (0.67 ± 0.03 µmol/L). Lower VAD 
prevalence rates were observed in infants whose mothers had normal breastmilk 
retinol levels per gram milk fat (38%) compared with those whose mothers had 
low breastmilk retinol levels (56.2%). Conclusion: The observed prevalence 
rates of low breastmilk retinol levels among Filipino lactating women were 
consistent with a severe public health problem across stages of lactation. The 
concentration and sufficiency of vitamin A in breastmilk may be a function of the 
stage of lactation. At an average breastmilk consumption of 0.6 L/day, the 



average amount of vitamin A in mature milk alone may provide sufficient vitamin 
A to meet basal needs (<180 µg/day) of breast-fed infants only during the first 
trimester of lactation. The average amount of breastmilk vitamin A across stages 
of lactation (<3, 4-6, 7-9, 10-11 months), however, were not sufficient to build 
normal vitamin A stores (<375 µg RE/day for infants <6 months and <400 µg 
RE/day for infants 6-<12 months) in breast-fed infants. Recommendations: 
Along with enriching breastmilk with vitamin A (e.g. maternal supplementation), it 
is recommended that promotion of exclusive, frequent breastfeeding for the first 
six months of life and addition of appropriate complementary foods rich in vitamin 
A (supplying around 200 µg RE) to the infant’s diet by six months while 
breastfeeding be emphasized to realize maximum benefit for the infant.  
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