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An analysis of regional differences in the body surface area development of
teenagers of the Han nationality in cities across China
WANG Yun-wu', GAO Guo-zhu’
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2.Chuzhou City Vacation College, Fengyang 233100, China)

Abstract: Based on the height and body mass data of teenagers of the Han nationality in 30 provinces and cities in
2010 Chinese student constitution and health research report, the authors calculated male and female body surface area
values by using Stevenson and DuBois formula, selected 36 parameters of such 3 indexes as height, body mass and
body surface area of teenagers ages 7-18 in 12 age groups, carried out a factor analysis by utilizing varimax orthogonal
rotation, turned the mean values of various index parameters into factor scores, carried out a between-sample Q cluster
analysis based on factor scores, sorted 30 male samples and 30 female samples into several categories, model fit vari-
ous body surface area development curves mentioned above by using Cub model, and revealed the following findings:
the 3 indexes (height, body mass and body surface area) could comprehensively summarize differences in the growth
and development of difference racial groups well; the males and females were clustered into 3 categories; both the
males and females could be divided into a high-level development group and a low-level development group; there
were differences in growth and development between various groups. The said findings indicated that the body surface
area of teenagers of the Han nationality in cities across China showed similarities as well as differences, and generally
presented a pattern of development whose level became lower from north to south and from east to west.

Key words: human physiology; body surface area; growth and development; urban Han nationality teenagers; China

B, R LHIRAESAM AT AR AR B AR S AR, i
S OO RO MARIBW A e, R O /N ERIE B AR A S A PR AR
BT AR BOB X IR AT, Mk g UIAESR™, T HE 5 AR R A A5 54 55 14 B AT

Yafs BER: 2014-10-27
fEZEN: FiE®R1968-), B, RIEEE, Wirm: RE#H¥S5EE 4%, E-mail: wangyunwul968@126.com



128 KEET

22 %

AL PLREME BUE bR — @A™, TElRIR . AF
Yk S5 R EA TN HME . A 1848 4
Bergmann 1 Rubner B R BALFIEE 1 AR R AL
¥, BRiE AR Z M R EFE BT AZ, 41 DuBois
253" Stevenson A" AR LLI 2SS HITEH bR
A ABFE A LA T S
SR S MBI N R T AR R R BT E A
MG A S Stevenson FT DuBois 222 o AHFFEAE 2010
AR A A R T R A A OB X [ 30 A
AT DUEE DA R R B T 200, sk
VAR XA AR A R F L, AHOCH X
T E SR PPN PR UESR AR

1 RMNEE5FHE
1.1 MRFR

DI E 30 M T (PR . SIS ERAN TS Sk
2010 4F 7~18 Z 5 /AE SN G, IR B AE IS
BERAEFEAR 137~150 N, LA 123~150 A, L3R
RARAEA 107 574 N(F34: 53 830 A, L/ 53 744
N)o B TR A (2010 4 EAY A AT
f AR S ) ™
1.2 MRA®

D&,

B AR R BUEARYE Stevenson A3 DuBois 2
RIHEMAACE . 0006 1 x B E+0.012 8 x 14 Jfi &
—0.01529; %: 7049 x {KFiHE " x B ),

Gt EAb L

HRAEXT AR R ERUL B, SRS AT

AR 3 WHEFAE 7~18 ¥ 12 MEBEL 36 15
WS 50007, B SPSS18.0 GEitikixt 36 ASHF
5 225 KIEACHERE AT IR 43 HT, 45 Fahn S 800
PUEFACN N T4 DGR HRVEREATE] Q RIoHT
(Ward 3%), BB L4 30 MEARIF R T25], H
Cub BRI R R RHBUR E HhZk .

2 BERRESH
2.1 FLESS. AREMKRREARELZERR

i 30 IR DUGE A AE B AR B FASR I
FRREAEIS RS T (LR 1), 76 7~18 B 1Y 12 4Frh,
A EH 126.90 cm B F] 172.17 em, g 1.36
£, HIK T 4527 em, S 3.77 ecm, BN
Y157 R B 23.69 ke K5 63.08 ke, B 2.66 175,
BT 39.39 ke, A 3.28 kg, B KAMAIYE]
LA B EH 12551 cm B9 53] 159.91 em, B EtE K 1.27
¥, KT 34.40 em, AR 2.87 em, HEKOARY
575 MRJFTREF Y 24.70 kg B KF 52.08 kg, 39 2.11 1%,
HIERK T 27.38 kg, 4P 2.28 ke, R MALYS);
FAEARRRAMES N 7 ZEH 0.963 m?, HKEF] 18 %
I 1705 m?, B4K T 0742 m’, AFERIEK 0.062 m’, %
AARFERYE TSR 7 2B 0.874 m* 3K 18 2 i
B 1498 m’, KT 0.624 m’, 4EHIEK 0.052m’, B
LAERRIPYERET RSS2, B 7-8 5
BUEEK, o0~14 SPEug K, MK 0111 m’, 15 %
JEHERONE, LR T AEAIEIG K, 8~13 Sy
K, AEHIK 0102 m®, 14 2 )5 K Z21E

®1 PEEGNESVESS. KREMERER (x £ XERR

S % d il

18 %% % &/cm wHEEkg  AREEB/mM B 4 #&/cm HWREkg HE@EM
7 4486  12690+5.80  23.69+5.68  0.963+0.060 4481 125514563 24.70+4.61  0.915+0.047
8 4485  132.15£5.89  29.63+6.54  1.033£0.045 4469  130.72+5.98 27.42+555  0.986+0.053
9 4481 13744633  33.44+7.86  1.114£0.031 4490 136.55£6.51 30.91£6.46  1.070£0.061
10 4490  142.45£6.85  37.16£9.23  1.192£0.010 4487 142.87+7.16 35.05£7.72  1.167+0.070
11 4500  148.14+7.86  41.69+10.61  1.284+0.01 4496 149.17+7.36 39.94+8.86  1.273+0.076
12 4483  15423+8.61  46.25t11.84  1.380£0.01 4484 153.46£6.90 43.60£9.05  1.348+0.073
13 4487  161.71£821  51.79£12.06  1.496+0.003 4487 157.13+5.94 47.55+891  1.423+0.065
14 4489  166.99+7.82  56.37+12.23  1.587+0.010 4494  158.91+5.65 49.83+8.46  1.464+0.061
15 4489  170.01£6.60  59.36+11.97  1.644£0.012 4482  159.33£5.79 50.97+823  1.481+0.062
16 4476  171.48+625  61.0311.16  1.674+0.021 4454 159.91+5.58 51.86+7.67  1.495+0.058
17 4488  17224+6.19  62.68+1129  1.700+0.022 4485 160.00£5.60 5221+£7.59  1.500+0.058
18 4476  172.17+630  63.08+11.15  1.705+0.019 4435 159.91+5.58 52.08+7.78  1.498+0.059
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2.2 BELESS. AREMFEREREFHF

XF 30 AN TG AR B i AT FUA R TR
P R 2, % 2 R, H/E 36 WSS
Hardi 2 AT, HEBSTEES 89.60%, Lo
36 WishRS it 4 AR, HEBSHRCRA
89.23%, ULHHIX LR TR ar B P HERS T 36 WS

EREEHARIRIZES . BN TR R 5 AEHRIE T
AR R, et LA R ElRr I AR Bt
M, B A5 RUHEE DR . IR, BT APk
TRV 3 00, Lot rPHEEIRCR 2 . T aririd ki,
BUHA T REA AR, FEEPE 7~12 S5 R
AR BRI ZE R

%2 B5. AREMERER L) XHRKR

WA R & & RS A @R
B 1 B 2 B 1 K5 2 B 1 B2
7 0.812 0.776 0.802
8 0.891 0.886 0.900
9 0.854 0.881 0.884
10 0.814 0.816 0.826
1 0.757 0.803 0.805
o 12 0.665 0.665 0.661
7 13 0.774 0.739 0.767
14 0.753 0.756 0.774
15 0.800 0.768 0.795
16 0.874 0.834 0.864
17 0.902 0.841 0.882
18 0.809 0.824 0.846
7 0.875 0.860 0.875
8 0.858 0.861 0.876
9 0.940 0.899 0.941
10 0.937 0.867 0.908
1 0.886 0.887 0.896
% 12 0.679 0.646 0.670
13 0.747 0.753 0.768
14 0.833 0.851 0.868
15 0.784 0.805 0.822
16 0.823 0.917 0.925
17 0.859 0.890 0.920
18 0.879 0.915 0.937

HAEE: BHE-F1: 16368, FHF 2. 15.887; %H-F 1: 16.118, % H-F 2: 16.005

TR E/%: BAT 1: 4547, BHAF2: 44.13; KB-F 1: 4477, X B-F 2: 44.46

BRUKE/ % B .

BF 1+HF 2=89.60; % : BH-F 1+HF 2=89.23

2.3 BELERE. KREMEREREES T
PLEr s . AR AR AR A 5157000 55 2o A
A FHRR B - )7 (squared  Euclidean distance)i 55
REURMRIPERS, ZEH] Ward AT RISMTOLIE 1. K&
2). thIE 1, B 2050, B ARAY 338, B
5 RESENGT . e, BRIV, WL, TE. N
VI I 0 NN I <IN N SN TS N ot (s I s | N
JestRnliZR; 55 MSEHE) 2. )00, il 2.
Bevt | e . WiEE . TP HON . R SRS
WG . Tl FEAR s 1 2R
b, B 7 BORVE. dbnt. RHEE. HOR . B
RN Wi NN N2 A1E 7= P | SOV ) IR NN AT
HETea NS N WA I 1 I 7] N 7 <IN 11 e £ 5 N
SN R AR, TR, W5,
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B2 ZAEBARESTRHRE

YRR | A AR AR AR A I EEA T L
BOYHTEERILER 1. R 3. R4, BAL: 51 2RHE
ETAH I, S, B MHESEMAE, Bxt AR5, 5
[ 55 M350 [ 5B M MIE B EEERP
<0.05), M5 I, 55 M2EZ AJ0 125 5(=0.403, P
>0.05); ZAEH: B 1RPRSTHT. M2, Bx
Rg, 55 1 2S5 M 20 E MW 225(=1.676, P>0.05),
HeZng B2 (P<0.05),

#3 ZHBERREAREREF G LIMEE o

i 1% ERIES EJUES
7 0.987+0.017 0.945+0.020  0.913+0.037
8 1.059+0.022 1.015+£0.021  0.971+0.017
9 1.142+0.023 1.096+0.025  1.046+0.024
10 1.2274+0.035 1.164+0.033 1.124+0.019
11 1.326+0.045 1.249+0.030  1.216+0.035
12 1.44040.051 1.324+0.030  1.302+0.065
13 1.548+0.043 1.440+0.032  1.462+0.050
14 1.643+0.035 1.529+0.040  1.542+0.068
15 1.692+0.043 1.592+0.039  1.610+0.030
16 1.717+0.036 1.623+0.038  1.664+0.048
17 1.739+0.032 1.653+0.042  1.696+0.060
18 1.744+0.038 1.658+0.043  1.692+0.060

R4 ZSHELEFRREREER G E)HUE o

it ERES FIE ERIIES
7 0.943+0.013  0.887+0.025  0.920+0.020
8 1.018+0.017  0.955+0.024  0.983+0.022
9 1.103+£0.019  1.044+0.034 1.059+0.017
10 1.206+0.022  1.132+0.033 1.162+0.025
11 1.318+0.028  1.227+0.045 1.279+0.032
12 1.382+0.040  1.305+0.032 1.378+0.051
13 1.459+0.025  1.379+0.026 1.448+0.036
14 1.489+0.021  1.422+0.019 1.509+0.037
15 1.508+0.022  1.445+0.029 1.510+0.037
16 1.519+£0.024  1.459+0.025 1.531+0.026
17 1.521+£0.017  1.468+0.026 1.534+0.023
18 1.52240.025  1.462+0.026 1.534+0.024

2.4 KREREREZEHEHIUE

Sitt—2BHEE 30 AN IO AR R T
BEFMZS, RH Cub BN | LA REH T
ZWHARIEGWFE 5, £ 5 XCEREDERER),
BB AUA I R B 0.98 D)L ZOR LB
X L B A NHHA T R AR A R AR R i Rk
PR KR E A T—20 194, 213, 22.6 %,
L T—M2H 165, 170, 169 %, HoR4EHT
HAMERR AR B 1) X 2E R R A & F 1 R
b, BEDES T RERER, BIHrz, HI%E
W, R SRIGMER 3L F /D 3%
ZRAKR, BPHEHEEA 0.5 4FEHfE],

R5 BLBEMGRERS A BE LA

— o new

| 0.135 4X—0.000 120X°+0.034 8 0.989

5 II 0.111 2X—0.000 082X°+0.163 2 0.990
il 0.118 0X—0.000 077X°+0.062 2 0.984
[ 0.138 6X—0.000 170X°+0.005 8 0.994

ES Il 0.129 8X—0.000 150X°+0.003 4  0.996
I 0.143 3X—0.000 167X°—0.068 5 0.989

HRAE 3 £ 4 FAR R B 22 2 T AR e T AR
KEMLEIOLE 3. Kl 4, 48K 3. K 4, 558K
S5, T LUK 5 Lo AR AR TR A AT A R A e R
BARLL, BmdlhBAEPE T, ZERE T, Mk,
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2.5 REREREARBIEHAIERE

2 30 Al A AR R RS RO T
Pearson AT, BRI B LA/ MAEARR AR S 1A
FHEHCE BB IEA R (BAIRREL =0.947, P<0.01;
THICEREL =0.973, P<0.01), $ORERIIRSHTHE
B AR AT A MAA BT I ) — A~ AR AR

3 itig

MR ERIE ST, Tl TR B
PRSI IZ 2GR, SRR A BRI PR
HAMTEAS AT, (R AR B a2 ) . 9%
BF, 2R S R P LB s L RSB EE A 19 AR S [l )5
ORI, (R ST I e B (R AR i B e
IR ARG 2 T AHSERF SRR, XY
8w REEIRAE RN AR R R K R
BRI 22 25 EURRHbL X7 7478 SR 1) 7 25 7 of [
M, LRI 0 B . AT P IS 5 kG
H ARSI

AW R , 4 E 30 AT UG T AR R R
SRR e g N Th R SN = WA Xa B = = I X g i K i3
PR RN, WA AR E A Z R, X 5L
HAEZROLS . AR PRI AR L kA — 3™
B LEH DRI RERE R A, ke
MG, P . SIS K 3 B B,
BT HDEEREE N — M. B e
T A WIE AR, ARG KIS
Lz, BUIEE TS 14, X5agE, &
J e SR bR F S R et ASR 2 SR

3BT, 30 ANk DU S DA L 14
S A AR, 2R FEEPIE 7~12 Z 15 SRR
T EREARZE RO, X T g 545 X AR AR TE IR
PR BREREA X, BLHEF RS 5
PARUGEIIAR . R, dbat, WALAL R, SR
ARSI, SRS PN X T AT B
FiiE WEREARTE, 5 "B SRR
K7 WA AR, XATREEAR R AL T i
—JabR, MR TR AAR AR 2 TR AR R 29 A
A G, HRABAT W] BE R AR Tk AR A 5 /D4
L) 0 R S = o AT v S5 T N [ P S R T )
LKW, B 36 WHEhR& RiTTTEAN 89.60% F
89.23%, Wi H X B SRR AF AR IR ] X SR A 4
RINBELRF KT . AT AARRE S 2SR,
MG A

R IT AR oR B AR 7 3 2%, B4
BEASE T B ETH T M, L% 1R

FEEI . M2, Hm 30 MBUGT DB 42
REEEAEA 22500, nTRE S4BT AL iy M BT 7 | A
TEAEE . GPRIRBLLL B AR5 | BFRER A C,

AR IR Z R A RIS R F R T AR A K R BRI
AWM EEEZ —, R AR L F Rk
[ 3 7T AR AR B ST ) — P R S e AR
RH BRI AFFFELL Cub BRI TR AR R
AR BMERS, A EIHREGE 0.98 DL, Ui
FETIL A R A, AT LAKT 30 AN DU A 4R R
THRUR B ARBUAE 07

RAEHTAIUG 20 B R, BBk
Pporh 325, BAEKMKEA T =T =1, ZEXN
Wl T =10 > 11, 8 30 AN DU B 275 /4R
RMREETHFAEES, X2 R R R A
HOFERRORE BN R L, BEDEE 1 REE
R ENRKZ, HSNMEES, FRS5RGEMHER
3 ALl Wi 3 BERAKR, RS REH
AAERE], SR R BRI RHA T REAE 7 2 Z AT
RHIKEASAR™,

W I 2 oy R e AR 2, 55 A rh s 2
BN R, BT, Wi, TR, BEE.
[LEIATE NN 11 TN NS SN Wi SN b SN 1 = AN | 92 |
IR 15 AT, BARAFEER 4. )0, 1,
R BRPY L IAE . WIEE . TE . HOR . R, B
SO . I AR 15 T, R
gt B 0. BOpin. dbat. KE HOR .
B . WL, VIR, R, fEE. ILvE. TR NEE
WL EMANLARSE 17 AT, BARGLET AR TV,
TR . A, TTPE . BRPE . WAdb . WimE . Uil R
SN R AEEE 13 AT, AR, Bk
TR B P LA SR H A b Xy X B A4
M e 7 B P ALl DX AE XA #8730 /S48 T U
B/ PAERF AL T A AR X 225, B
2SR, REPIL, PAederEmm AR
S X AR A S X B EFKR, X5k
FE AR AR S R s rg ks AR, (A [ AT
PIEW, A 2R 14 B Al 1 5454 (X)
Mkas, XAIReSEfE . ARFEZRMEREREA K,
B BRI R A 1 Tt — 25T

WS AT T AR R A SR PR 4 o
PEIEAOC(B A REL =0.947, P<0.01; AHIXFREL
=0.973, P<0.01), ULHIARFRIMSETEE—Hd
AR AR T WD ) — A TR bR, 2ORAT B 5
TR % D D AR AR A KR B REE D7 TR ] 1 A
HIRR, MU, A A K R &R
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