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Vitamin A

and Iron

Interactions

Vitamin A deficiency and iron
deficiency anemia, the two
major nutritional problems in
developing countries, often
coexist. This may be due to

inadequate dietary intake of both vitamin
A and iron or to a relative deficiency of one
or the other. Studies in humans and
laboratory animals shed light on the
interrelationship between these two
conditions.

In one of the earliest human studies, adult
subjects maintained on vitamin A�
deficient diets developed anemia despite
adequate iron intake.1 The anemia
responded to vitamin A but not to iron
supplementation. Studies in experimental
animals also confirmed the role of vitamin
A in hematopoiesis.2�4 Clinical and
community studies have documented an
association between vitamin A deficiency
and iron deficiency anemia. In a cross-
sectional study of children in northeast
Thailand, serum retinol was found to be
positively associated with serum iron and
ferritin.5 Other studies have found a
significant correlation between serum
retinol and hemoglobin concentration.6�8

Among Indian preschool children,
hemoglobin values were found to be lower
in those who had serum retinol below
20µg/dL compared with those with normal
levels.9 Vitamin A supplementation of
deficient children resulted in a significant
increase in hemoglobin, hematocrit, and
serum iron.
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The mechanisms by which vitamin A
modifies iron status are poorly understood.
Studies in laboratory animals indicate that
vitamin A deficiency does not decrease
iron absorption.16

Hemoglobin
synthesis is reduced,
but whether this is
due to decreased
iron supplies to the
bone marrow or
inhibition of erythropoiesis is not precisely
known. Vitamin A�deficient animals show
increased iron accumulation in the liver
and spleen, suggesting that vitamin A
deficiency may impair mobilization of iron
stores.3,4

Thus, vitamin A deficiency can affect iron
metabolism, leading to anemia. Vitamin A
supplementation, however, cannot
overcome iron deficiency in all settings. In

Nepalese women
with a high
prevalence of
hookworm
infection, vitamin A
supplementation
had little impact on
hemoglobin levels.17

In northern Ghana,
where malaria is

endemic, no correlation was found
between vitamin A and iron status, nor did
vitamin A have any effect on the prevalence
of anemia (unpublished).

These observations suggest that vitamin A
deficiency can contribute to anemia and
that vitamin A supplementation will have a
positive effect on iron status. This is
supported by data obtained from
community intervention trials. Vitamin A
fortification of sugar in Guatemala10 and of
monosodium glutamate in Indonesia11 not
only improved vitamin A status of the
population but also increased hemoglobin
levels.

These interactions between vitamin A and
iron have also been noted in adolescent
girls. In Bangladesh,
positive correlations
were found between
serum retinol and
hemoglobin,
hematocrit, and
serum iron.12

Intervention studies in Indonesian girls
showed that combining vitamin A with
iron supplementation was more effective in
increasing hemoglobin levels than giving
iron alone.13 Similar observations have
been made in pregnant women. The
increase in hemoglobin was greater in
women receiving iron plus vitamin A than
in those receiving iron alone.14,15 Combined
supplements were effective in eliminating
anemia in 97% of the women, compared
with 68% with iron alone .15

These findings suggest that apart from
correcting iron deficiency, improvement in
vitamin A status will increase iron
utilization.
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In conclusion, available evidence indicates
that vitamin A deficiency is often

associated with iron deficiency anemia and
that vitamin A supplementation can have a
beneficial effect on iron status. However, it
is important to remember that iron
deficiency is the primary cause of anemia

and that vitamin A cannot overcome severe
underlying iron deficiency. The
interventions most likely to reduce anemia
are those that improve the intake and
bioavailability of iron and reduce common
infections, particularly hookworm and
malaria, where they are endemic.
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statements and recommendations that others can use to develop appropriate prevention and control programs.
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