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Motivation

“Reference values for selected anatomical 
and physiological features of the skeleton 
… useful for the development of biokinetic 
and dosimetric models for radionuclides”

ICRP 89 (2002)



ICRP Reference Man: Skeleton Weight

ICRP Publication 70 (1995)

• Reference Adult  Male: 10.5 kg

• Data from 44 subjects including two USTUR donors
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ICRP Study

ICRP Publication 70 (1995)
• Correlation between skeleton weight and body height

• Number of cases: 31

• Wskel (kg) = – 10.7 + 0.119 × H (cm); R = 0.60
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This Study

USTUR: Five Decade Follow-up of Plutonium and Uranium Workers

• USTUR whole-body donors

• Number of cases: 40
 Age:   78 ± 11 y
 Wbody:   80 ± 17 kg
 H:      179 ± 5 cm
 Wskel:   9.9 ± 1.2 kg



USTUR: Linear Regression Fit

Wskel (kg) = – 11.70 + 0.120 × H (cm)

R = 0.56
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Combined Population

USTUR: Five Decade Follow-up of Plutonium and Uranium Workers

• ICRP + USTUR

• Number of cases: 69
 Age:   68 ± 17 y
 Wbody:   75 ± 15 kg
 H:      176 ± 7 cm
 Wskel:   9.9 ± 1.3 kg



R = 0.53

Combined: Linear Regression Fit

Wskel (kg) = – 6.49 + 0.093 × H (cm)
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Linear Regression Parameters

Study n
Wskel = a × H + b

R
Residual 
St. Dev.a ± σa b ± σb

ICRP 31* 0.119±0.029 -10.67±5.04 0.60 1.16

USTUR 40* 0.120±0.029 -11.70±5.20 0.56 0.98

Combined 69 0.093±0.018 -6.49±3.21 0.53 1.10
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* Two common subjects
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Multiple Regression

Predictor Regression Coefficient P-value

Constant -1.77

Height 0.058 ± 0.020 0.0047

Body Weight 0.036 ± 0.009 0.0140

Age -0.018 ± 0.007 0.0003

• Skeleton Weight = f(Height, Body Weight, Age)
Wskel(kg) = a + b × H(cm) + c × Wbody(kg) + d × A(y)

Correlation Statistics

Correlation Coefficient, R 0.66

Residual Standard Deviation 0.98



Summary

• ICRP 70 skeleton weight vs. height equation for male adults 
updated using data from 40 USTUR whole-body donors

• Linear regression fit:

Wskel(kg) = – 6.49 + 0.093 × H(cm)

 Updated ICRP 70 equation  

• Multiple regression fit:

Wskel(kg) = – 1.77 + 0.058 × H(cm) + 0.036 × Wbody(kg) – 0.018 × A(y)

 Recommended for skeleton weight calculation
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Questions?
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