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Biological Development Based on Skeletal Maturity Score as Assessed Using the Tanner-Whitehouse 2 Method

Hisafumi MATSUOKA

Department of Pediatrics, Tokyo Women's Medical University Medical Center East

The association between secular trends in height and changes in bone maturation was investigated. The first
group of subjects consisted of a total of 1,057 girls and 1,055 boys who participated in a health research project
conducted in Japan and China in 1986. The second group of subjects consisted of a total of 382 girls and 629 boys
who participated in a research project examining bone mineral density in 1996. The skeletal maturity score was
assessed using the Tanner-Whitehouse 2 RUS method. The Wilcoxon rank sum test was then applied to examine
the significance of the differences between the 1986 and the 1996 groups. The 1996 children had not matured
more quickly than the 1986 children, and the children in both groups reached the given scores at almost the same
ages. In girls, there was a small difference between the groups at 7 years of age, but this difference decreased
from the age of 8 years onwards. Some apparent differences arose at ages 14 and 15 years, but these differences
ceased by the age of 16 years in girls. No differences were found for boys between the ages of 7 and 17 years, ex-
cept for 12-year-olds. We did not detect a notable difference in bone maturation between the 1986 and 1996
groups of children, and no differences in height were observed during the same period. Our findings suggest that
bone maturation reflects the secular trend in growth.
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Fig. 1 Evaluation parts of the left hand and wrist based on Tanner-Whitehouse 2 Method
(D~ : RUS method, @~20: CARPAL method.
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Table 1 Skeletal Maturity Score based on TW2 RUS method: girls

1986 1996
Significance
Age groups subjects subjects SMS subjects subjects SMS p value
scoring 1,000 median scoring 1,000 median

7 50 0 3185 20 0 343 <0.05

8 73 0 345 22 0 3315 n.s.

9 62 0 397 23 0 384 n.s.
10 83 0 468 25 0 493 n.s.
11 63 0 588 9 0 631 n.s.
12 74 0 682.5 9 0 650 n.s.
13 81 3 804 72 0 8115 n.s.
14 89 20 942 66 6 881 <0.05
15 67 43 1,000 57 18 942 <0.05
16 99 92 1,000 10 8 1,000 ns.

n.s =No significance, SMS = Skeletal Maturity Score.

Table 2 Skeletal Maturity Score based on TW2 RUS method: boys

1986 1996
Significance
Age groups subjects subjects SMS subjects subjects SMS b value
scoring 1,000 median scoring 1,000 median

7 46 0 2125 101 0 202 ns.

8 81 0 228 86 0 224 n.s.

9 71 0 268 73 0 262 n.s.
10 82 0 2835 51 0 284 n.s.
11 71 0 319 51 0 333 ns.
12 70 0 362 51 0 412 <0.05
13 82 0 498 32 0 542 n.s.
14 86 1 618 19 0 609 n.s.
15 83 12 840 5 0 714 n.s.
16 88 46 1,000 9 3 851 ns.
17 95 82 1,000 9 6 1,000 n.s.

n.s =No significance, SMS = Skeletal Maturity Score.
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Fig. 2 Comparison of TW2-RUS SMS distance curves between 1986 and 1996 groups in girls (a) and boys (b) (dotted
line shows RUS SMS Curve for the 1963 children which was converted from TW2 20 bone scores). SMS: skeletal ma-
turity score.
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Fig. 3 Comparison of the distance curves for standing height among 1963, 1986 and 1996
groups in girls (a) and boys (b) based on the annual reports from the Ministry of Educa-

tion, Culture and Science of Japan.
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Fig. 4 Bone ages estimated by Tanner-Whitehouse 2
method RUS score 800: TW2 method 16y2m, TW3
method 15y4m, 1986 Tokyo 14y9m, 1996 Tokyo
15y6m
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