N R EETES
Hiroshima Statistics Study Group

55 276 FlkGE =% Faed X ) IChEER L £ 40T
HBETIWET LD ZZAHR L BITES,
You are cordially invited to the 276" meeting as scheduled below.
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Speaker : Eiji Nakashima, Ph.D.

Assistant Department Chief
Department of Statistics, RERF
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Title : “ Radiation Dose Response Estimation with Emphasis on Low Dose Range: Applications

of Restricted Cubic Spline Models to Atomic-bomb Survivors Data ”

L
Summary:

Elementary introduction of the restricted cubic splines (RCS: natural cubic spline; Stone & Koo
1985; Harrell et al. 1988; Durrleman & Simon 1989; Greenland 1995) and the 2" degree fractional
polynomials (Royston & Altman 1994) will be made. The RCS’s is defined as the cubic spline with
linearity constraints in both tails and is often used in the analysis of medical data. A good competitor to the
RCS is the (2" degree) fractional polynomial model due to its flexibility. In this talk, various atomic bomb
(A-bomb) survivors data were analyzed using the threshold and the RCS dose response models and the
fractional polynomial models that include the 2nd degree polynomial. For the RCS models, the knots
system with 3 to 7 knots of the equally spaced percentiles in the dose range greater than 50 mGy were
assumed, which results in the dose response to be linear at least less than about 90 mGy. Due to skewed
dose distribution of A-bomb survivors, the equally spaced percentile knots system for the RCS analysis
results in detailed depiction of the dose response less than about 0.5 Gy. Our applications include all solid
cancer mortality data 1950-2003, stroke mortality data 1950-2003, glaucoma ocular hypertension
prevalence data, and cataract surgery incidence data 1986-2005. Application of the fractional polynomial

models will be discussed in comparison with that of RCS models.
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* Please note that the starting time is 15:30 for certain reasons.



