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R E F E R E N C E S

This review, which was prepared as part of the back-
ground documentation for a WHO expert consultation,1

evaluates the nutrient adequacy of exclusive breast-
feeding for term infants during the first 6 months of
life. Nutrient intakes provided by human milk are
compared with infant nutrient requirements. To avoid
circular arguments, biochemical and physiological
methods, independent of human milk, are used to define
these requirements.

The review focuses on human-milk nutrients, which
may become growth limiting, and on nutrients for which
there is a high prevalence of maternal dietary deficiency
in some parts of the world; it assesses the adequacy of
energy, protein, calcium, iron, zinc, and vitamins A,
B6, and D. This task is confounded by the fact that the
physiological needs for vitamins A and D, iron, zinc –
and possibly other nutrients – are met by the combined
availability of nutrients in human milk and endogenous
nutrient stores.

In evaluating the nutrient adequacy of exclusive breast-
feeding, infant nutrient requirements are assessed in
terms of relevant functional outcomes. Nutrient

adequacy is most commonly evaluated in terms of
growth, but other functional outcomes, e.g. immune
response and neurodevelopment, are also considered to
the extent that available data permit.

This review is limited to the nutrient needs of infants.
It does not evaluate functional outcomes that depend
on other bioactive factors in human milk, or behaviours
and practices that are inseparable from breastfeeding,
nor does it consider consequences for mothers. In
determining the optimal duration of exclusive breast-
feeding in specific contexts, it is important that func-
tional outcomes, e.g. infant morbidity and mortality,
also are taken into consideration.

The authors would like to thank the World Health
Organization for the opportunity to participate in
the expert consultation;1 and Nancy Krebs, Kim
Michaelson, Sean Lynch, Donald McCormick, Paul
Pencharz, Mary Frances Picciano, Ann Prentice, Bonny
Specker and Barbara Underwood for reviewing the draft
manuscript. They also express special appreciation for
the financial support provided by the United Nations
University.

1 Expert consultation on the optimal duration of exclusive
breastfeeding, Geneva, World Health Organization, 28–30 March
2001.
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