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The relationship between the body mass index and cardiorespiratory fitness of
Tibetan and Han children and teenagers
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Abstract: The authors analyzed the similarities and differences, changing patterns and distribution characteristics
with respect to the body mass index (BMI) and cardiorespiratory fitness (CRF) of Tibetan and Han children and
teenagers, so as to probe into the relationship between the BMI and CRF of Tibetan and Han children and teenagers.
By using the random case method, the authors sampled 4 443 Tibetan and Han children and teenagers aged 7~18 in
China (Han nationality: 2 400, Tibetan nationality: 2 043) as the research objects, evaluated their height, weight and
20m shuttling run (SRT), used the LMS method to establish the main SD distribution values of BMI and the main
percentile distribution characteristics of Tibetan and Han children and teenagers, and used linear regression to
probed into the relationship between the BMI-Z and 20m SRT-Z scores of Tibetan and Han children and teenagers.
Results: before the age of 15, the 20m SRT scores at Ps, of Tibetan boys and girls were lower than those of Han
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boys and girls, after the age of 15, the 20m SRT scores at P3;, Pspand Py; of Tibetan boys and girls were all higher
than those of Han boys and girls; the 20m SRT scores of Tibetan and Han children and teenagers with a normal
weight were higher than those of overweigh or obesity children. The range of BMI-Z scores of Tibetan Han children
and teenagers was -3.0~ 8.0; except Tibetan boys, the differences in the 20m SRT-Z scores of other different BMI-Z
groups were statistically significant (P<0.05). Together with BMI-Z scores, the 20m SRT-Z scores of Tibetan chil-
dren and teenagers increased first and then decreased; when BMI-Z scores were relatively high or low, 20m SRT-Z
scores were relatively low. Conclusions: the CRF of Tibetan children was lower than that of Han children before the
age of 15, but higher than that of Han children after the age of 15. The CRF of Tibetan and Han children and teen-
agers with a normal weight was higher than that of overweigh or obesity children, and there was a roughly “para-
bolic” changing relationship between the BMI and CRF of Tibetan and Han children and teenagers.

Key words: physical health; BMI; cardiorespiratory fitness; children and teenagers; Tibetan nationality; Han nationality
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R1 FENBERERBRAEEFRAKR 20 m SRT FRELER (x+s) VNUN Y

Y Kok AR B #HE REJE F P
112 Wk 23.6£11.29(35) 23.79+11.36(355)  24.10+£10.23(110)  19.69+9.51(100) 5392 0.001
Bk 24.59+9.85(44) 21.99+10.75(400)  21.27+9.24(63) 19.74+8.72(35) 2.018  0.110
13415 Wk 4238+17.44(21)  45.35+18.00(203)  40.35+15.86(53)  37.48+16.53(23) 2301  0.077
ik 30.36+13.62(22)  40.84+18.86(153)  35.38+15.98(24)  20.86+8.47(7) 4506  0.004
16218 Wk 48.89+22.3(18) 46.38+18.60(239)  44.17+14.34(30)  37.31+8.96(13) 1337  0.262
ik 54.75+18.9(32) 55.48+18.72(220)  48.60+12.74(10)  42.80+7.73(5) 0.956  0.414
Lot R 35.08+19.6(74) 36.06£19.09(797)  31.68+15.38(193)  24.38+13.40(136)  5.989  0.000
#ik  35.73+19.48(98)  35.25+21.05(773)  27.58+14.79(97)  22.36+11.03(47) 4752 0.003

2 WA ARFEEFEROUEIN & A4 20 m SRT 5.
SRR, DUGTHE . IE% . BEMALEELL 20 m SRT
WG mh 2627, 27.58, 24.26 1 18.29 Ik, EFH
Gt FE L (P<0.01); MOGHE . IE% . BEMIEE

24y h 28.23. 27.96. 20.81 1 17.06 Ik, ZERA4:
TR (P<0.01), ZRE/R, EHHLH: 20 m SRT
RS A b TR AR

R2 FENZERFEMEBETIEEFWKT 20 m SRT BEELLER (x+s) WK
FiE Rk HIE SEH #E i F P
1 Rk 21.35+10.24(23)  21.76+9.82(443) 21.63+10.95(95) 16.72+8.13(39)  3.148  0.025
Mk 23.6849.56(37)  20.80+10.31(420)  19.24+7.85(51) 15.73+5.78(11)  2.018  0.110
13415 @a& 33.86+16.14(14)  33.94+14.22(246)  31.97+14.72(31) 25.89+6.03(9) 1.062 0366
Ak 30.36+13.62(22) 40.84+18.86(153)  35.38+15.98(24) 20.86+8.47(7) 1.129  0.338
18 Rk 26.67+6.94(18)  31.40+12.30(267)  25.27+6.90(11) 16.50+4.65(4) 3.682  0.012
16~ #E  33.11£13.22(28)  38.62+14.38(248)  21.56+17.02(9) 22.00+2.83(2) 6.010  0.001
Lt Rk 2627+12.08(55) 27.58+12.99(956)  24.26+12.35(137)  18.29+8.28(52)  4.889  0.002
Mk 28.23+12.09(78) 27.96+14.20(853)  20.81+9.70(80) 17.06+6.37(17) 5335  0.001
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SR EAGE L(P<0.05), 45355, BILE
B /DA 20 m SRT-Z 47 256 TG TR AR L H 3
I, $3H BMI-Z 1 20 m SRT-Z [AIfE1E IR BRECE £
k. AR MR B ERA, HEA7 2L BMI-Z il
BMI-Z 4 1748 H8 , 20 m SRT-Z A AS 5 A2 Pk (] ) A
#l. 20 m SRT-Z=ax BMI-Z+h x BMI-Zt+c, Htaky
TR IRIREL, b N—IRIAREL, o IHEEL

#3 EULESLEREBMI-Z4 44 20 m SRT-Z4ELER (x+s)

A & Bk
BMI-Z %742 % vy pen S vy pen
—-3.0~-2.5 —0.99+0.27 — —0.99+0.34 —1.51+0.33 —1.16+0.15 —1.33+0.18
—2.5~-2.0 —-0.91+0.72 - —-0.91+0.73 —0.2440.43 —0.18+0.21 —0.21+0.25
—2.0~-1.5 —0.28+0.16 —-0.144+0.11+ —0.20+0.18 0.224+0.27 0.184+0.12 0.194+0.17
—1.5~-1.0 0.17+0.10 —0.06+0.07 0.07+0.08 —0.04+0.08 0.244+0.07 0.08+0.08
—-1.0~-0.5 0.06+0.04 —0.001£0.05 0.03+0.04 0.144+0.07 0.39+0.06 0.26+0.06
—0.5~-0.0 0.11+0.07 0.10+0.06 0.10+0.04 —0.001+0.06 0.06+£0.04 0.03+0.04
—-0.0~0.5 0.02+0.03 0.07+0.07 0.05+0.05 0.05+0.07 0.10+0.08 0.08+0.06
0.5~1.0 —0.05+0.02 —0.05+0.08 —0.05+0.07 —0.11+£0.09 —0.02+0.07 —0.06+0.08
1.0~1.5 —0.23+0.06 —0.04+0.12 —0.144+0.07 —0.20+0.19 0.11+0.11 —0.02+0.13
1.5~2.0 —0.37+0.15 —-0.16+0.12 —0.27+0.10 —0.70+0.22 —0.37+0.19 —0.47+0.15
2.0~2.5 —0.37+0.17 —0.224+0.16 —0.30+0.12 —0.48+0.23 —0.90+0.17 —0.72+0.15
2.5~3.0 —0.64+0.21 —0.53+0.31 —-0.61+0.19 —0.51+£0.23 —-0.81+0.24 —0.64+0.20
3.0~3.5 —0.50+0.29 —0.554+0.22 —-0.51+0.26 —0.544+0.00 —0.9440.27 —0.80+0.25
3.5~8.0 —0.88+0.19 —0.83+0.12 —0.8440.10 —1.00%0.00 —1.01+0.00 —1.01+0.00
F 3.053 2.195 4.443 1.617 2.969 4.078
P <0.001 0.013 <0.001 0.074 <0.001 <0.001
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