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body circumference and breadth in school-age twins, six body measurements including stature,
chest circumference, waist circumference, hip circumference, shoulder breadth and crista breadth
were measured and the related indices were calculated in 351 twin pairs aged from 6 to 12 years
old. Mx software was used to fit the best structural equation model to calculate the heritability
of each index and analyze the effect of age and gender. The results indicated that the best fitting
model of each index was ACES. The age variance (S) of each body measurement (0.21~0.76)
was obviously higher than that of derivative indices except for the waist-hip ratio (female 0.15,
male 0.05). The common environmental variance (C) of each index (0.00~0.53) varied largely.
The special environmental variance (E) of derivative indices (0.09~0.25) was generally higher
than that of body measurements (0.01~0.09). After adjusting age, the heritability of each index
was as follows: Stature (female 63%, male 59%), chest circumference (female 84%, male 88%),
stature-chest circumference index (female 87%, male 55%), waist circumference (female 46%,
male 64%), hip circumference (female 61%, male 61%), waist-hip ratio (female 44%, male 44%),
shoulder breadth (female 78%, male 78%), crista iliaca breadth (female 62%, male 62%), stature-
shoulder breadth index (female 40%, male 40%), stature-crista iliaca index (female 35%, male
48%) and acromio-cristal index (female 24%, male 24%). The above-mentioned results showed
that the stature, waist circumference, stature-chest circumference index, hip circumference,
shoulder breadth and crista iliaca breadth of school-age children were mainly influenced by the
genetic factors, while the other indexes were mainly impacted by the environmental factors.
Meanwhile, there were gender differences in genetic effect to some extent for stature-chest
circumference index and waist circumference, and the age effect on the related indices of body

circumference and breadth was not obvious in this study.

Key words: School-age children; Twins; Circumference development; Breadth development
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(waist-hip ratio, WHR) . 5 &8 #4540 (stature-shoulder breadth index, I.,) . 5 &5 % %
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Fig.1 Genetic and environmental latent variables cause the phenotypes P1 and P2
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¥ 1.0; BT £ MZ % 1.0, DZ % 025
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2.1 WA FHFARFIRIIRY
2 50 AL % 5w R L AT WOWUAE 7 351 %, HRFRIBENA T (MZ) 3k 201 XF,  [FIPE S
SO XAEF (DZ) 32150 %, DZ:MZ Ay 1:1.34 (R 1), [FO. FO00E FFEAR & HE A
i H R A AR
&/ 1 WEFHARFHBHM (X))

Tab.1 Age composition of twins sample (pairs)

(i Age 7] B MZ SO F DZ ot Toul
B Male 4 Female 5 Male 4 Female
6 12 9 5 4 30
7 12 10 11 17 50
8 15 13 7 12 47
9 24 18 8 9 59
10 22 10 8 16 56
11 13 18 10 9 50
12 11 14 19 15 59
Total 109 92 68 82 351

&2 612 5 BUEREFRIEFNA. WEHERBREXRBLER
Tab.2 Comparison of intrapair, interpair variance and interclass correlation coefficient of each
index in male twins of 6~12 years old

P P T5 2 o 6] 75 2% ZH [R]AH ¢ R 5L
Variable Intrapair variance Interpair variance Interclass correlation coefficient
MZ DZ F MZ DZ F MZ DZ z

Himh 357 17.82 4.99% 7122 68.76  0.96 0.90 0.59 5.04%%
Wyl C, 249 19.18  7.70%*  79.73 57.90  0.73 0.94 0.50 7.54%
L ven i [ PR 4 1, 127 501  393** 2778 2226  0.80 0.91 0.63 5.07%*
JEH C, 444 2155  486**  109.09 8995  0.82 0.92 0.61 5.66%%
B C, 334 17.06  5.11%% 7951 67.18  0.84 0.92 0.59 5.74%%
L WHR 681 1154 1.69 48.05 3257 0.68 0.75 0.48 2.92%*
JH % B, 038  1.67  4.42%* 5.13 438  0.85 0.86 0.45 5.05%%
HHE By 033 133  3.99%* 4.97 433 0.87 0.87 0.53 4.85%*

B w7 R L 0.18 028 1.51 1.25 122 097 0.74 0.62 1.41
YEadviiEs L, 017 037 2.23% 1.75 1.77 1.01 0.82 0.66 2.51%

BREEAEEK L 416 729 1.75 31.85 3837 1.20 0.77 0.68 1.19

W MZ 5 DZ ) thix, * P<0.05, ** P<0.01
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Tab. 3 Comparison of intrapair, interpair variance and interclass correlation coefficient of each index in

female twins of 6~12 years old

saki XN 7 o [E) 5 72 ALIE) AR R AL
Variable Intrapair variance Interpair variance Interclass correlation coefficient
MZ DZ F MZ DZ F MZ DZ Z

B h 178 13.58  7.65%% 8298  67.06 0.8l 0.95 0.66 7.27%*
i C, 337 1866  5.34% 5127 5841 1.14 0.88 0.52 5.12%%
el 4R 5 1, 1.41 6.77 4.80%* 17.50 1569  0.90 0.85 0.40 5.43%%
[EHE C, 446 1343 3.01** 5772 6920  1.20 0.86 0.67 2.98%*
B C, 245 1282 522% 6331 59.09  0.93 0.92 0.64 5.57%*
IR L WHR 6.15  11.39 1.85 4250 3574 0.84 0.96 0.57 2.55%
JA % B, 0.39 1.57 4,03%* 5.36 5.15 0.96 0.86 0.53 4.64%*
I B, 0.35 1.01 2.89%* 3.96 431 1.09 0.84 0.62 3.16%*
ki /o8 0.19 0.40 2.04% 1.47 1.27 0.87 0.76 0.52 2.77%%
5 i W e AR AL L, 0.19 0.35 1.78 1.44 123 0.85 0.76 0.56 2.39%
JA S R L, 4.68 6.78 1.45 29.74 3454 116 0.73 0.67 0.71

E: MZ 5 DZ ik, * P<0.05, ** P<0.01.

rg rc

1.00

T1 Age T2

2 FRIEARREER ACES 1RE
Fig.2 Age as a latent variable in ACES model
i Ay C E. Age, 28 himiksk e 2. ERRET £ BATR T Z. REBEERWTZ, a o o sopl A EAEH
WA RH v A E, T T2 98 8 — M AT AR RN RAME, g hatfey ZMATX, MZ K 1.0, DZ J 05; rc
R I £ # A0 k, MZy DZ #4 1.0,
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Tab.4 Variance components estimates of each index in the best model of 6~12 years old twins

Eiztan
Variable

kil
Model

P51

Sex

BALHON A
(95%CD)

SRR BN C
(95%CD

FEFRIA LN B
(95%CD

FEEAN S
(95%CD

ReIE4E
5

i h

e C,

B v 1 ] i
i,

B C,

B C,

B LL
WHR

SR Tk

#

g
Jﬂf
omE

o

ulng
EN
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o
of =
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iz
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ACES

ACES

ACES
VI
ACES
VI

ACES

VI
ACES
VI

ACES
VI

ACES

ACES

VI

b

FOE KR OE R ERER” E K OE XN ER ERE R HE

i

0.15 (0.11~0.21)
0.17 (0.12~0.24)
0.46 (0.32~0.57)
0.58 (0.43~0.71)
0.87 (0.81~0.90)
0.55 (0.33~0.86)
0.33 (0.20~0.49)
0.50 (0.37~0.64)
0.28 (0.20~0.38)
0.36 (0.26~0.50)
0.38 (0.19~0.61)
0.42 (0.21~0.68)

0.27 (0.20~0.37)

0.32 (0.23~0.42)
0.25 (0.17~0.36)

0.35 (0.24~0.49)
0.40 (0.20~0.64)
0.40 (0.20~0.63)

0.34 (0.12~0.59)
0.47 (0.28~0.68)

0.24 (0.07~0.43)
0.24 (0.07~0.43)

0.08 (0.03~0.13)
0.09 (0.03~0.15)
0.03 (0.00~0.15)
0.03 (0.00~0.16)

0.36 (0.05~0.58)
0.30 (0.14~0.44)
0.22 (0.10~0.34)
0.14 (0.05~0.23)
0.18 (0.06~0.29)
0.25 (0.03~0.43)
0.28 (0.03~0.48)
0.03 (0.00~0.11)

0.04 (0.00~0.13)
0.10 (0.01~0.18)

0.14 (0.01~0.25)
0.36 (0.13~0.54)
0.36 (0.13~0.54)

0.42 (0.19~0.60)
0.35 (0.15~0.53)
0.52 (0.34~0.67)

0.53 (0.35~0.67)

0.01 €0.00~0.02)
0.03 (0.02~0.04)
0.05 (0.04~0.08)
0.04 (0.03~0.06)
0.13 (0.09~0.19)
0.09 (0.06~0.12)
0.09 (0.06~0.12)
0.06 (0.05~0.09)
0.03 (0.02~0.04)
0.04 (0.03~0.06)
0.22 (0.18~0.28)
0.25 (0.20~0.31)
0.04 (0.03~0.06)

0.05 (0.04~0.07)
0.05 (0.04~0.07)

0.07 €0.06~0.09)
0.23 (0.19~0.30)
0.24 (0.19~0.30)

0.23 (0.16~0.32)
0.17 (0.12~0.23)

0.23 (0.18~0.29)
0.23 (0.18~0.29)

0.76(0.70~0.80)
0.71(0.64~0.77)
0.47(0.37~0.56)
0.35(0.25~0.44)
0.00€0.00~0.03)
0.00(0.00~0.03)
0.29(0.19~0.39)
0.21€0.12~0.31)
0.55(0.46~0.63)
0.41(0.31~0.51)
0.15(0.07~0.24)
0.05(0.01~0.12)
0.65(0.57~0.71)

0.59(0.51~0.66)
0.60(0.51~0.67)

0.44(0.35~0.53)
0.00€0.00~0.02)
0.00(0.00~0.04)

0.00€0.00~0.05)
0.00(0.00~0.05)
0.01(0.00~0.06)

0.00(0.00~0.03)

0.63
0.59
0.84
0.88
0.87
0.55
0.46
0.64
0.61
0.61
0.44
0.44
0.78

0.78
0.62

0.62
0.40
0.40
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PR BT R XN AR, @i T A S T R AL R A R R R bR IR AR
AT G3 AT 0 R A 6 TR 3R R A T ZE s, 8 R U - T 2R T 2B R, KR
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7 (HrPaREERZE) Ho KN, ARG WAL 77k uksuE . 5 B Rlagt U,
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R TR BErE TR R R A TR s AR FE IR, HRRIBE A, BT A
BT BRI TR BN, AR SE [ ARSI B, SORSGE B 9% ARSI
XTI k2= e )L E R Ak B R HEEAER .
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