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Geographical distributions of fat and lean mass indices in rural Chinese Han
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Abstract: Physical characteristic values of rural Chinese Han living in 36 areas around China
were measured from 2009 to 2013. Fat mass index (/) and lean mass index (/,,) were calculated
and the correlation between these indices and latitude determined. The results showed that male
1, was positively correlation with latitude, but there were no correlation between /I, and latitude
(P>0.05). In females, there were positive correlations between /g, /., and latitude, respectively

(P<0.01). Male I, values were linear increasing from south to north, which explains why 7
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correlated with latitude. Both female /,, and I, increased linearly thus showing a correlation

between [, and latitude.

Key words: Fat mass; Lean mass; latitude; Han
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JERE) MEERE M Rk, A AN AR © 7 R IERPE T B E R

FE A 513 ] 3 R FH 4 i 554 (Body Mass Index, R8N 1, BRI kg/m’) ReAFE A
FIWT RN 4 S PR RE R P AR T AREARR R (m) FI8E () HEARFRERS (), W
L=m/li’. B I, IB9K, AERA R fE R MR 2 BN, 2 AR5 B AR 10 o B O AR
R [,<18.5 NIRFUEK, 18.5<1,<23.9 NIAFEIEH, 24.0<1,<27.9 NdHE, [,>28 A
JERE P, BT AR E P O ARER Y, TElRE R R ER—E 5, BTUAH I, SRH
SENEREAEAE— B B BRE U e R, A B AR R IE R Ak A P g i i 1

Schutz 25 R, 8 1, 40 NI 4 57 6 4 (Lean mass index, 7,,) F IR 17 5 =45 % (Fat
mass index, I,,) , AJ DLEREHEHAE 70 AR RE ) A Wells" BF 7N, B, Lt 5
w5 L, ERMHKELSETER N, B8 a5 L, BIEM. Bk, BaE Ak EE
BE/D (PR TR R RN 2 T AR o

HAT, MR E 2R BORN L Ly B RFUR B 3 2045 () K REATE 718 e R 2%
AR AT TRV

1 FPRIATS %

2009~2013 4EP & J HE 22 ME Y 36 MUK 2 A IR BT RE AR . SILIAS 2 4
PURE 16501 51 (T4 8174 451, Lotk 8327 i)

TN T 9 R R P R R 4% 1) 4% R Martin®™ AT (AR D5 ) U ik, D
Bt 55 (b . K E (m). P (chest circumference, C,)  J8 [ (abdominal
circumference, C,) + %M Chip circumference, C,) « il = kW& #Y (triceps skinfold, TS) .
il — Sk Lz #¥ (biceps skinfold, BS) . J& ¥~ fZ#¥ (subscapular skinfold, SBS) . #ZlE I
J% #% (suprailias skinfold, SS) . XM ik 4 W& #8/E E{H, +% 18 Durnin and Womersley /7
B AR (body density, d) , A HHEARIEZR (body fat rate, Ry : R=495/d-450,
WA %, AR B EIS N & (fat mass, mp) , A& (lean mass, m) , m=mR;
m=m-meo FRYE me, my Kb HE RN R RIS BRR RIS, Le=mdh's Lemihe 1, B 1,
5 L, 2 M. VT ERES o EEE A AR E A0 & 5 O3 lmm)
AR HER B AR E T AT S O 2] 0.1kg) o T SR NSRSt OF
i E) 0.5mm) W& B F8 R R

DB ISR 0 [F . BEATLECRE B BRI, A& AT 2R F 0T N A2l B 1) o = 4
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2 4
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Tab.1 Mean and standard deviations of I, , I, of 36 Chinese rural adults (XxS)

FE i GEASIERE B Latitude I Male I Female

No.  Areas AAT(°C) S n (X=S)of I, (X=S) of I, n o (X&S)ofl, (X=S)ofl,
1 ERrreps 3.5 46.00 200 5.43+2.06 19.212.14 202 8244229  16.19+2.03
2 EHRAR 4.0 44.81 185 5.76+1.71 19.17+1.82 200 821£2.19  16.01+2.04
3 NEEHRRE 3.1 45.40 256 4.93+1.93 18.46+2.08 262 8.0242.06  15.77£1.90
4 ILTHE 6.7 42.78 246 5.72+2.00 18.29+2.06 231 8.7242.36  15.53£1.76
50 LN 8.5 41.53 242 5.90+2.31 18.56+2.14 260  8.48+2.46  15.6+1.81
6 WbTkEH 7.5 40.82 500 4.42+1.99 18.31=1.74 500 9.04+2.51  15.36=1.52
7 bR E 13.0 38.79 185 6.62+1.98 18.45+1.99 200 9.07+2.30  16.19+2.01
8 WVEE 9.9 37.39 251 5.2942.09 18.29+2.03 249 8.4742.12  16.62+2.30
9 IlIFRHEY 13.2 36.86 272 4.96+1.98 18.79+1.72 200  8.1042.33  16.24£1.60
10 VI FgPH 15.5 32.86 250 5.64+1.79 18.45+2.33 250 7.96+2.42  15.81£2.26
11 e 15.1 32,51 250 5.65+2.16 17.99+1.76 250 8354225  15.95+2.17
12 BEVGHIg 13.2 34.96 251 6.34+2.14 17.94+1.84 252 8.57+1.93  15.07+225
13 BEFEEF 13.1 34.82 252 6.36£1.79 17.15£1.54 253 8.9542.29  14.18£1.40
14 HlF 8.5 35.35 250 4.23+2.09 18.49+1.71 252 7.69+1.67 1591167
15 HRERE 0.2 37.02 251 4.04+1.87 18.71+1.70 249 7.65+2.35  15.96+1.55
16 WAL 16.1 31.17 197 5.93+2.02 17.86+1.72 212 7.88+1.83  15.05£1.80
17 AL 16.3 30.34 192 5.81+2.12 17.61+1.68 201 838+1.84  15.17£1.76
18 Ui IRk 163 30.46 222 5.49+1.93 18.48+2.04 200 7.93+2.06  15.89+1.65
19 U1 e 15.5 30.44 205 5.23+1.93 17.90£1.70 207  8.024222  15.58+1.78
20 BRI 14.0 26.30 251 5.00+2.02 17.64+1.87 256 7.80+2.03  15.14+1.60
21 EHETT 15.0 24.89 206 5.47+2.07 17.91+1.82 203 836+2.18  15.02+1.50
22 BRI 15.1 32.66 201 5.47£2.20 17.63£1.67 183 8704225  15.37+1.65
23 LRk 14.0 33.76 213 6.35+2.10 17.83+1.98 208 8.64+2.16  15.06+1.62
24 WL 15.7 30.72 188 5.43+2.04 17.99+1.77 210 7.40+1.98  15.21+1.54
25 WHLA% 16.4 29.57 186 4.99+1.93 18.12+1.69 204 7374207  15.6+1.63
26 VLVE S 17.0 29.85 195 4.27+1.56 17.96+1.74 201 6.81£1.79  15.57£1.51
27 VLHEF 17.2 27.82 203 4.32+1.61 18.84+1.84 195 7.59+1.89  16.06+1.67
28 MET S 16.8 28.13 197 4.55:1.84 18.86:1.85 221 7284179 16.08+1.77
29 WIFEIR 17.0 27.44 196 4.72+1.86 18.26+1.63 214 7124193 15.55+1.70
30 VLPGERM 19.4 25.86 183 4.92+1.57 17.40+1.86 196 6.96+1.71  15.22+1.67
31 JUARMEM 21.0 2429 162 5.05£2.00 17.61+1.82 177 7.65+2.14  15.71£1.68
32 AREAEM 19.8 26.08 188 6.48+2.03 17.44+1.87 194 8.18+2.01  14.75+1.80
33 AREREEM 21.6 24.63 173 5.77+2.08 17.06+2.30 193 8.10£1.95  14.67+1.62
34 WMXE 23.9 19.41 216 5.14+1.84 17.10+1.72 191 691£1.77  14.401.65
35 wET 24.0 19.06 174 4.98+2.01 17.11+1.64 159 7.46+1.89  14.45+1.60
36 TR 22.0 21.94 385 4.47+1.83 17.26£1.60 492 6.96+£1.80  14.86%1.67
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Tab.2 Correlation analysis between male index and latitude

FEF5 Index

20- %41 Group 20s 45- %2l Group 45s 60- % 4l Group 60s &1t Total

n r P n r P n r P n r P

IR & m

G h
=Sk 8 TS
=Sk WLE 8 BS
JE IR B 48 SBS
HRIR I J 4 SPS
NI SicE- (N

J s i L 1
ELAINTR=CicE- (o
A% Ry

3952 0.788** < 0.001 2563 0.502** 0.002 1661 0.465** 0.004 8174 0.689** <0.001
3952 0.362* 0.03 2563 0.448** 0.006 1661 0.494** 0.002 8174 0.478**  0.003
3952 0.014 0934 2563 -0.218 0202 1661 -0.188 0.271 8174 -0.115 0.503
3952 -0.115 0.504 2563 -0.245 0.15 1661 -0.199 0.246 8174 -0.183 0.286

3952 0.390* 0.019 2563 0.144 0402 1661 0.191 0.265 8174  0.279 0.09

3952 0.17 0.32 2563  -0.116  0.502 1661 -0.105 0.542 8174  0.022 0.899
3952 0.784**  0.000 2563 0.384* 0.021 1661 0.366* 0.028 8174 0.671** <0.000
3952 0.420% 0.011 2563  -0.009 0996 1661 0.046 0.791 8174 0.183 0.285
3952 0.772**  0.000 2563 0.510** 0.021 1661 0.585** 0.000 8174 0.699**  0.000
3952 0.231 0211 2563  -0.125 0.468 1661 -0.087 0.613 8174  0.000 0.999

*:0.01<p<0.05;

**; p<0.01
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Tab.3 Correlation analysis between female index and latitude

FEF5 Index

20- % 4 Group 20s 45- %5 %1 Group 45s 60- % 41 Group 60s &t Total

n r P n r P n r n r P

T m

B h

s =Sk WL 48 TS
=Sk 8 BS
JAF 44 SBS
WU I e %8 SPS
LNTS Sk

H s R L 1
EAINT=Cice-
A% Ry

4027 0.800** <0.001 2668 0.671** <0.001 1623 0.542%*  <0.001 8327 0.761**  <0.001
4027 0.391*  0.018 2668 0.346*  0.039 1623 0.316 0.060 8327 0.403*  0.015
4027 0.228 0.181 2668 0.198 0.246 1623 0.072 0.677 8327 0.213 0.213
4027 -0.051  0.767 2668 0.038 0.828 1623 0.144 0.400 8327 0.000 0.999
4027 0.416*%  0.012 2668 0.363*  0.030 1623 0.419*  0.011 8327 0.413*  0.012
4027 0.257 0.130 2668 0.203 0.235 1623 0.236 0.166 8327 0.237 0.164

4027 0.763** <0.001 2668 0.635** <0.001 1623 0.527**  0.001 8327 0.775*%*  <0.001
4027 0.607**  <0.001 2668 0.514**  0.001 1623 0.428**  0.009 8327 0.596**  <0.001
4027 0.585** <0.001 2668 0.429**  0.009 1623 0.371*  0.026 8327 0.548**  0.001

4027 0.313 0.063 2668 0.252 0.138 1623 0.262 0.126 8327 0.296 0.078

*;0.01<p<0.05;

**: p<0.01

FIM S 22 NRPOE (F2 3 AN ERE, 9 NRITIERE) 5 1, 75 15.10 5 15.70 2 al; FLARJ5R (3
2ANETTIERE 8 ANFETIERE) I, /DT 15.10,

18-34 L i1 (R0 A\ 3 Lok 1, (K35 %0A 5.5 kg/m?, 1, (80N 15.4 kg/m?, BEAERS HEK:
VL, M IE BE RS R LU (BUNREARSERS AN, AT 36 N VR 1, 3
TN, 18 NIRRT L, fHm TH L RN, 16 MEERE L, AT 5 L 2 A .

2.3 HESMNEE L L I SHEEREXOH
R R, FVE 3 MERA LS ER N S, RRE. L. L, W EAEREEE
IEAHSR . 10 4 WU ARERE . PBF M Iy, 2 SEEEREMIR (20- SAUR T EAE. L, FRAM) -
5L, otk 3 MERA SRR S, BRE L. L, 2 E5HEERE
WEARSG, W04 TRARJEE . PBF 2 5L EREMK. SHEEARNE, LESFERE L
B Iy, ¥ S 2 5 R
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BAAE—E il = R AR 2 5 U, R B BEEES K Z AR 1 12

19854£3-6 H, E R L W R AEZ . PATAE K REHL T 64 E A AR EE,
EBE AR BN B AL A i = AN B Sl s B ORI LT T DURBEAR R Y etk
FEREDATESR AL, WAL DU S e 5 DU R SRS A AR W AN, X R R
DU BT B i R A 1R 9 ) M S0 A 1 o
3.1 FESNIREE L~ L L, IR RL

KUMKW EY, 36 NS IEBERYEL. I, S4B EMEEME (P<0.01) ,
L, S ELEEMEME (P>0.05) o LWL\ I, 1, SR 8B EMEIEME% (P<0.01) .
BP el Sk B E SR N L 1, HELMERm. otk 1, [HI7R 24, A E
SR NG Ly, WAL Ze 38 K

L REET & (kg) 555 (m’) M. F2EmEE. AR5 R R B
L, YR8t . BES B R3in, A BN AR5 2 (35 4 Tl B B R I B (R, 2
BN 1, 54 % 8 BEM IR B .

ASCERE IR, B L, SEEAME, 4 T FERER S EAME, HEk =k
LR RS W = SR8 R BE S A5 FE (A G R B B . XK EE 7 20677, S AR
JREMMEZ, 2 I, MKHAZ . X$oR, My AT BURS M I, MK, FHAZRSH
L, SEEMKMAER . o 1L, S, RIBESERmM, ok L, I T R M2 v
K, XS LM L, SA AR,

. MM L, 5 L M. BELEER I, DURA L, 2L KRS, 544
AR 7 — R

AR B L, SAERIEMAS, ot L, 1, 54 %2 EMKE, 5 Wells™
WS R —5. Wells HF ANy, BEIEEE 30 1, 20 B E N 1, R I AE ¢
REENEN 029, (P=-0.007) Pt -0.20, (P=0.042) . [563 J B (1 38 Jon i P 1) 1,
R B EN TS L, MR RS HR -0.18 (P=-0.036) ZcE -0.39
(P<0.0001) o FRATTHE T 36 NERAFFE I 5 4 FIAH S R 508 0.924 (P<0.001)
W2 4 b Ry, PR R . (HARSC B L, SAEAMK, 5 Wells B 7045 R 4017

gE LR, B L, SA MR EE T AR B AR IE R Lotk L, SEAEADL,
M TR B R R A LRI R . Bk, otk i b 25 S AR I TR R M AN 2
3.2 I, tb I, EE AN AERE

I, B R AR S S P T B R . TR Eh s 7Bk E, B
AR RE A — o MEBERE, EEREIFARN, MRV COEEBLE. k.
WP 22 PG 1, 35050 7R 24.93+2.98 . 24.64+3.75, 36 AN GRFEHHET 7370 N 3 2 1 FEE 3 £,
B I, ¥EUR A 5.76£1.71. 5.43+2.06, HEFEI RN 10 S AIZE 17 AL, A FIGEENE b
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