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haemoglobin >120 g/l, iron supplementation increased serum concentrations of ferritin but not
haemoglobin.4 We also have to ask how the iron intake of all these women would be increased. A
recent dietary intervention study showed that highly motivated people with mild iron deficiency can
improve iron status through diet but that supplements are a more practical option.5 Supplements do,
however, produce unpleasant side effects in a notable proportion of individuals, and any programme
entailing the use of supplements is likely to have a detrimental effect on the wellbeing of a notable
number of women.
We believe that there is no evidence to support reclassification of haemoglobin and serum
concentrations of ferritin in women to normal values for men. Furthermore, we are unable to see how
such a move could result in a positive outcome for women's health and welfare with no adverse effects.
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EDITOR—Rushton et al argued that a high prevalence of iron deficiency among women has resulted in
the use of haemoglobin reference ranges that are lower than ideal, and that male reference ranges
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should be used when assessing the iron status of women.1
We have used two independent sources of data to show that sex differences in haemoglobin
concentrations reflect real physiological differences rather than the prevalence of iron deficiency. We
have used specific exclusion criteria (ferritin, age, pregnancy) to ensure that the two groups were
comparable and iron replete. The first data set, extracted from our community laboratory database,
consists of 612 men and 1327 women aged 2045 years, all of whom have a serum ferritin value within
the narrow range of 80100 µg/l (indicating adequate iron status). The 10th, 25th, 50th, 75th, and 90th
centiles for men and women were 139, 146, 152, 157, 163, and 123, 129, 135, 141, 146 g/l,
respectively.
To confirm that these differences also existed in a community based population, we provide data from a
random nutrition survey of 4636 New Zealand adults.2 From the survey population we selected all non
pregnant participants aged 2045 years with a ferritin concentration of 50100 µg/l and a normal
concentration of C reactive protein (to exclude participants with anaemia due to chronic inflammatory
conditions). The 10th, 25th, 50th, 75th, and 90th centiles for men and women were 140, 146, 150, 157,
160 (n=110) and 127, 131, 138, 142, 147 g/l (n=252), respectively. These results confirm our
conclusion that the distribution of haemoglobin concentrations is substantially lower in women than in
men.
This analysis also shows that, depending on the choice of the lower limit of haemoglobin for men
(usually 130135 g/l), 2550% of women would be incorrectly classified as anaemic if a male reference
range was used. This would have a profound public health impact owing to indiscriminate diagnosis of
poor iron status in women.
With respect to ferritin concentrations, we agree that marked sex differences in ferritin distributions in a
“normal” population occur because the iron requirements of menstruating women are higher and
intakes lower than their male counterparts, resulting in lower iron stores among women.3 For ferritin,
the lower limit of the reference range is more difficult to extract from population studies and should
perhaps instead be based on biological definitions of iron deficiency, which include depletion of bone
marrow iron stores. The appropriate ferritin cutoff value to use for defining iron deficiency is under
debate,35 but most would agree that sex specific cutoff points are inappropriate for ferritin when
defining iron deficiency.
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