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On Intra-Individual Variations in Hair Minerals Measured by PIXE in relation to
Epidemiological Risk Assessment of Atopic Dermatitis
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In 2005, we conducted a cohort study of 834-mother-infant pairs to determine
the relationship between hair minerals of mother and infant at one-month after birth and the onset
of atopic dermatitis (AD) of infant at ten-months after birth. Six years after the initial research,
we have sampled 209 six year-old children from the original cohort and noticed there were large
variations in measurements of hair minerals measured by the particle induced X-ray emission method.
Investigating the statistical nature of the variations, we found that the most intra-individual
variations in hair mineral measurements were normal random errors. Furthermore, inter-individual
variations are approximated by ordinary parametric distributions. In other words, those variations
are statistically tractable, or controllable. In conclusion, we have developed a method for the
prediction of AD at 10 month after birth using two specimens of hair from each subject which
outperforms the results of initial research.
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PPV: Positive Predictive Value
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RR: Relative Risk
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