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n the absence of a simple, reliable and cheap
indicator of iron status, anemia is invariably
used to quantify the burden of this
icronutrient deficiency in public health
settings. Anemia is a major public health problem,
particularly in the developing countries where
nearly two billion individuals are affected, with a
significant proportion being constituted by children
and women of childbearing age(1). The etiology of
anemia is multifactorial; however, from a public
health perspective, iron deficiency is believed to be
the most important causal factor. The World Health
Organization estimates that roughly 50% of anemia
prevalence can be attributed to iron deficiency(1).
Evidence links iron deficiency to several functional
consequences; an important one of these is mental
and motor development in children.

Animal studies have provided a number of
possible mechanisms through which iron deficiency
can leave an imprint on the developing brain(2).
Most observational studies in children have found
associations between iron deficiency anemia and
poor cognitive and motor development, and
behavioral problems(3). Longitudinal studies
consistently indicate that children who were anemic
in infancy continue to have poorer cognition, school
achievement, and more behaviour problems into
middle childhood(4). However, the possible
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confounding effects of environmental factors,
particularly poor socio economic background,
prevent causal inferences from being made.

Sen, et al.(5) present evidence from a controlled
intervention trial that iron and folic acid
supplementation in children aged between 9 and 13
years leads to modest (1.5 to 2 units on a scale of
100) but significant improvement in the various
cognitive tests. The benefits were greater in anemic
subjects, those with higher hemoglobin increments
and with better compliance, and with increasing
frequency of supplementation. However, certain
methodological and analytical issues need
consideration while interpreting the findings. The
authors did not rigorously evaluate important
confounders of cognitive development (socio-
economic status, parental educational background
and slum conditions). They selected ‘comparable’
schools instead of evaluating these factors at an
individual level. Unfortunately, the school setting
was not exploited to minimize the ‘compliance
effect” by supervised administration of the
intervention. This cluster randomized trial did not
account for the design effect in analyses. The trial
appears to be underpowered to detect a change of 1.5
to 2 units in the cognitive scores. Finally, after
deciding on a specified sample size it is unclear why
the cognitive testing was restricted to a random sub-
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sample comprising 60% of the participants. In view
ofthese caveats, the conclusions cannot be qualified
as robust.

Nevertheless, the findings of this trial are in
consonance with the conclusions of a systematic
review, which synthesized data from 17 randomized
controlled trials(6). The review concluded that iron
supplementation improves the ‘mental development
score’ of children significantly but modestly (about
0.30 SD units, roughly equivalent to 1.5-2 units on a
scale of 100) ; the benefits were greater in initially
anemic or iron deficient subjects, with longer
duration of supplementation (>1 month) and in older
children (>2years). However, it would be prudent to
recognize that the systematic review pertained to
iron supplementation alone whereas the intervention
in this trial comprised iron and folic acid. This raises
the issue of relative contribution of iron and folic
acid towards the documented improvement in
hemoglobin and cognition.

In contrast to iron deficiency, there is scant
information on the magnitude of folate deficiency
and its contribution to the prevalence of anemia and
poor neurocognitive development. Even the choice
of intervention in national anemia control program,
namely a combination of iron and folic acid in
preference to iron supplementation alone, is based
more on faith rather than sound scientific evidence.
Conversely, a theoretical risk of neurological damage
is recognized if folic acid is administered in the
backdrop of undiagnosed vitamin B, deficiency.
There is negligible evidence about the cognitive
benefits of folate administration from trials in
children. However, recent meta-analyses have
documented the effect of folic acid with or without
B, supplementation on cognition and dementia in
adults(7,8). Pooled analyses from four randomized
controlled trials showed no effect of folic acid
administration on cognition or dementia, although
there was lowering of homocysteine levels. Thus, the
available evidence does not support a clear role of
folate in improving cognition. It would therefore be
reasonable to ascribe the improvement in cognition
scores primarily to iron supplementation in the trial
being commented upon(5).

IRON SUPPLEMENTATION FOR IMPROVING MENTAL DEVELOPMENT

In conclusion, notwithstanding the outlined
caveats, this trial reaffirms the role of iron
supplementation in improving cognition in older
children, especially those who are anemic. The
potential reversibility of cognitive deficit with
supplementation lends support to advocacy for
public health programs to control iron deficiency.
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