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Geographical distributions of body mass index in Chinese Han
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Abstract: From 2009 to 2013, 26954 individuals belonging to 11 ethnic groups with spoken
Chinese dialect were analyzed. Stature and weight values were measured, Body mass index
(1,,,) was calculated, and the correlation between /,, and latitude and longitude determined.

The results were as follows. As a whole, in the 11 dialect groups /,,, increased linearly with
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age, and differences between every two age groups were statistically significant. /,,, values
of northern dialect groups were larger than southern dialect groups. The results also found
that rural male (»=0.671, p<0.01), rural female (»=0.775, p<0.01), urban male (»=0.799,
p<0.01), urban female (»=0.723, p<0.01) I, values were positively correlated with latitude,
while rural male (»=0.402, p<0.05) and urban male (»=0.361, p<0.05) 1,,, were positively
correlated with longitude. Rural female (r=0.225, p=0.187>0.05) and urban female (»=0.043,
p=0.820>0.05)1,,, values were not correlated with longitude. Chinese dialect groups could be
divided into three levels according to the standard /,, average values (larger than 24.0, 23.1-
24.0, less than 23.0). All the northern dialect groups were located in the first and second
level, and most of the southern dialect groups were located in the second and third level. In
other words, the 11 dialect groups were distributed across all three levels based on latitude.
Heredity, environment, diet, labor intensity and other factors also affect stature and weight,

which affects Chinese 7, values as well.

Key words: /,,; Latitude; Longitude; Correlation; Chinese
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Tab.1 Latitude and longitude of measurement areas and 1,

® 1 XEVNALTEEHNEBRREE. FEX 1, 198

average values in 11 dialect groups

Z RS 2Rtk T IR
Rt HEZ é’%ﬁ:’f 2 ' Rural male Rural Female Urban male Urban female
Groups  Region  Latitude Longitude T Hn I T Hin L T TR
FALEE  VARIE 46.00 126.62 200 24.6+3.7 202 24.4+4.0 157 25.6£3.7 171 24.4+3.7
NE ) 44.81 126.55 185 24.9+3.0 200  24.2+3.9 148 254437 165 23.8+4.0
132 vk 4540 121.66 258 234436 262  23.8+3.6 145 24.8+43 175 24334
FR M 41.53 121.23 242 249454 260  23.94+4.1 239  24.4+37 249 23.7+7.2
B K 42.78 12410 246 242436 231  24.1%3.7
EJeEE KEDO 4082 114.88 500  22.8+3.3 500  24.47+3.7 251 24.6+4.7 251 24.5+3.8
NE fi5E 38.79 115.53 185 25.1£3.5 200 25340 149 25.8+3.7 163 24.9+4.2
B 37.39 112.44 251  23.6+3.7 249  25.1%4.1 150  24.843.5 153 24.4+3.7
3o 36.86 118.78 272 238432 200  24.3+3.6 156 24.8+32 150 23332
B 32.86 112.53 250  24.3%3.1 250  24.03+3.8 200  252+43.5 200 24.6+3.8
oy 32.51 112.32 250 237434 250  24.45+3.8
PEALEE T 34.96 109.58 251 244434 252 237435
NW 5P 34.82 109.06 252 23.6+2.8 253 2321435
[ 34.34 108.94 207 24.4+32 222 232434
= 36.06 103.83 200 24.1+3.4 206  24.2+3.7
SERR 35.35 107.26 250  227+331 252 23.6+3.59
U 37.02 103.08 251 2274342 249  23.61+3.45
FaERE T 31.17 113.39 197 23.843.3 212 229+34 150 23.6+2.9 177 22.5%2.7
SW FRI 30.34 112.23 192 234432 201  23.5433 143 237435 159 23.543.9
JRH 30.46 103.29 222 24.0+3.5 200  23.8+3.5 146 23.743.5 180 24.1x4.3
PErH 30.44 10436 205 231432 207  23.61+3.7 137  24.0+35 151 23.844.0
225 26.30 106.06 251 22,6434 256 229433
E 1A 24.89 102.82 206 234432 203 234434 150  23.3+3.4 150 23.1+3.5
TLVERE 32.66 118.39 201 23.143.4 183 24.1+3.6 152 242436 158 23332
YH ez 33.76 118.95 213 242436 208  23.7+3.5 157 253432 154 242438
RIBRE WM 30.72 120.10 188 234433 210 22.6£3.0 146 23.1%3.1 152 229435
Wu ZH 29.57 120.33 186  24.1+13.8 204  23.0+3.4 144 23.5+33 153 22.8+3.4
GHE SEEE 29.85 117.18 195 222429 201 224430 154 23.443.1 149 22.6+3.4
X B 27.82 115.73 203 232432 195 23.6+3.2 151 22.8+3.4 156 22.9+3.4
WIERE KW 28.13 112.29 197 234433 221 234433 149 24.2+3.0 170 22.9+3.2
HN KK 27.44 111.97 196 23.0+3.1 214 227433 157 24.0+32 163 23.4+32
BEN BN 25.86 115.01 183 22.3+3.0 196 2224313 154 228433 150 22.143.1
Hak T 24.29 116.12 162 227432 177 234435 151 23.0+3.2 181 22.8+3.4
[T AR M 26.08 119.29 188 23.9+33 194 229435 151 23.7+3.4 159 23.1+3.4
Min N 24.63 117.75 173 22.8+3.7 193 22.843.33 149 24.0+3.7 164 228432
XA 19.41 110.60 216 222432 191 213432 150 23.5+3.2 165 221432
JiT 19.06 110.51 174 22.1£3.0 159 21.9+£3.2
Bindii 19.26 110.47 160 232432 150 224433
BRI 21.94 110.55 385 217427 492 21.8+32 195  22.8+3.5 257 22.9+3.4

Can
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SR B 11 AT TR Ly EOGERE] w K50 o, ZRAETT 5 BB Ly, HECK,
B T Homh %07 5 e B Aedb, vadb. PR Tk RABUT EREE L, (B, H
KT 2808577 5 IR ARG L, [/, SHETSHREZRYBGRIFE X
SN LA Ly B CARAL DT S IREE R OR, RACTT SR LT 5 RBFROR, BRIk
B/ (R2, £3)

R 2 ONEETISHRE L, 198

Tab.2 Average values of I, of various dialect groups in Chinese Han

3117 Urban Han 2 ¥} Rural Han
B HE Groups
5 Male 1z Female 5 Male % Female

ZRILHE NE 25.1+4.4 23.943.7 24.243.7 24.1+£3.8

4EJLHE NC 25.0+3.5 24.3+£3.9 23.6+3.3 24.5+3.8

AL NW 242433 23.7£3.6 23.3£3.3 23.5+3.5

PEFGHE SW 23.7+3.4 23.4+3.7 23.4+3.3 23.4+3 .4

VLVERE YH 24.8+3.5 23.7+3.5 23.7+3.6 23.9+3.6

RAEHE Wu 23.3+3.2 22.843.5 23.3+3.3 22.843.2

R IX 23.1£3.2 22.7£3.4 22.743.1 23.0£3.1

WIERE HN 24.143.1 23.1+3.2 23.243.2 23.0+£3.4

%% N\ Hak 22.9+£3.2 22.4£33 22.543.1 22.7£3.4

)15 #E Min 23.6£3.4 22.6£3.3 22.8£3.4 22.2+3.4

HiE#E Can 22.843.5 22.9+3.4 21.742.7 21.843.2

R 3 HRINIEE T SIEE L, I VKK
Tab.3 The u-test of I,,, average values among various dialect groups in rural Han
B Groups AAbEE AR VEACEF VHRERE O VLUERE RERE Ban WER BXA Mﬂ. R EAEE
NE NC NwW SW YH Wu JX HN Hak Min Can

ZRAL#E NE 4.41%%  594%*  5.57**%  2.40% 4.43*x 7. 88**  5.12%*  B.50%*  8.44%*  14.19%*
EJLEE NC 2.774%% 2.29% 1.64 0.52 1.59 S5.15%%  222% 5.95%%  5.42%%  ]].94%*
PHALHE NW 3.82%*  6.91** 0.72 1.95 0.00 321*%*  0.52 4.07**  3.09%*  927**
FHFEHE SW 4.77**  8.25%*  0.69 1.50 0.52 3.87%*  1.08 4.72%%  3.88**  10.25%*
VLR YH 0.94 2.93**  1.88 2.43* 1.63 4.25%*  2.09* 4.93**  4.16%*  8.92%*
ZAERE Wu 6.74**  9.209%* 3. 64%*  326%*  4.57** 2.60%* 043 3.35%*x  2.37* 7.30%*
HHERE IX 5.74%*%  825%*  2.62%*  2.19*% 3.76**  0.90 2.23* 0.88 0.50 4.82%*
JHERE HN 5.56%*%  7.98%*  2.54% 2.12% 3.68%*  0.88 0.00 3.01**  1.96* 7.07**
E % N\ Hak 6.71%*  9.03**  385%*  350%* 4.74%* 042 1.28 1.25 1.44 3.70%*
[t 15 # Min 11.32%%  14.71%*  7.79%*  7.63**  7.69%*  298**  4.00%* 3.89%¥* 231* 5.94%%*
H{ERE Can 12.60** 15.70** 9.36**  9.26*%*  9.04**  4.69**  5.65%*  5.51**  3.95%x  209**

Er % (0.01<p<0.05) Fo** (p<0.01) FTEHEAZFEFHRITFEN. P ELFHINEUN ullE, ETFH S LK
t u fE
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Tab.4 The u-test of I, average values among various dialect groups in urban Han

ARICHE  HRulE VUILEE  VHREAE O VIVMERE RIEEE O BOEAE OMNERE BRI MR WEEE

eHE Groups .

NE NC NwW SwW YH Wu JX HN Hak Min Can
AL NE -0.49 3.84%*  6.67%* 1.15 7.15%*  8.05%*  4.10%*  8.86%*  6.92%*  7.63%*
b NC 2.00* 3.99%*  7.58*%* 087 7.69%%  876**  425%*%  9.68%*  TTT*¥*  7.96%*
THALHE NW 0.86 2.77%* 2.42% 2.33* 3.61%*  4.48** 041 5.29%*%  2.81%*  4.68%*
T HE SW 2.50% 4.93%%  1.38 4.67%*  1.77 2.70%*%  1.84 3.60%*  0.54 3.21%*
TR YH -0.80 2.54% 0.00 1.27 5.48%*  6.28%*%  2.63%*F  7.02%*%  4.96%*%  6.25%*
SEIEHE Wu 437**%  6.30%*  3.39%* 251* 3.19%* 0.76 3.10%*  1.52 1.29 1.60
HAERE IX 4.85%*%  6.85%*%  3.83*%F 2090%*  3.60*%*  0.36 3.92%*  0.77 2.18% 0.97
HTERE HN 3.44%%  552%%  2.43% 1.38 2.27* 1.13 1.53 4.71%*%  223* 4.24%*
%% N\ Hak 6.33%*  8.54%*  S17¥*  449%*%  484%* 148 1.13 2.77%* 3.05 0.32
i) 15 Min 6.47*%  927¥*  5.06%*  435%*  4.63** 0.84 0.43 2.29% 0.89 2.80%*
B Can 3.83%*  5.64%*  2.92%%  201* 2.76%*  0.34 0.69 0.73 1.79 1.20

D *(0.01<p<0.05) F ¥+ (p<0.01) KR iRAFE 2 7 RA I E RN RPA L7 AT B MW wll, 2T 7 AT LM ufdo

u K38 o, ST B AEAC T G RRE Ly, (B K TR 7 %R, B R B AR EE L
b5 R AR A Al YIVE T S R L, (A, K006, Vim0 5 E: M7 IREE,
WIEERE L (HRCK, EEIREER N o« ST L HERHE ) 1, YIH AL, 5 M 2o tEREA A ]
WAL TR L, (B B K TR 5 SRR, L, ¥B ORIy SRR, ARdb. k.
TLHEDT & RBFROR, AR B RN Ly D (2, £4) .

A2 PRGOS T 3 BN RIAR JE N S R B OK AR L, e W E (BN
23.7kg/m’, &N 21.5kg/m’) A L, EEAR, WEPEF R (B L, B8 25.9kgm’, %
M 23.5kg/m’) i . A 1L AN E GRS AN B W B 20~29 B4 1, /AN TR E
INFIAR B N8 T3P K2, 38T e L, 4B/ T35 [ IR AR S8 0 P 0 76 22 Pk
KA, SR VERRZRAL. b, TLHETT SHEREAL, A 8 ANBRE 1, (8 /T 36 E I A4
JE NN TN 2ot KA

FlES TR BN, 2R BVERARIALTT SRR, BUBEeE. BBk, R 8
77 S RBERE RIS, L, HE AR RGO, otk 11 NGB R I K 1L, Y R A
WK, HEMER, SHBEME. SR LM 1 ARBEER AR Z 78B40t R X
(R 5). BRkUL, 755 AMERAF, 20- DA L, HEEN, 30- ZH. 40- 5 HIHEECK,
FE 60- B4 L, EOL R RS, Tt 6 MEEE 60- 45 50- 4 L, B,
5 ANEHE 60- DU 1, BB R %

AT SRR, BEERIK, T B, otk 11 N7 SRR L, (3 R K
T ZE TR, 1 ANREERAE R AN 2R B B A G EE L (R 6). SRk, Wi
W& Ly (B VRS 2 W DUGR: A — 2
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Tab.7 Correlation analysis of Chinese /,, with latitude and longitude

Z6% Latitude 2 J% Longitude

.
R Groups L Bt Male % Female 51t Male 2z Female

Indexes

r 4 r P r P r 4
% WU Rural Han - 0.671  <0.01 0.775  <0.01 0.402  <0.05 0.225  >0.05
IR T Urban Han Ly 0.799  <0.01 0.723  <0.01 0.368  <0.05 0.043  >0.05
A) »
3 Wik
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o E A BURIE R B IR AL A RE . EET ORI, R LE SRR
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19854F3-6 A, MAX A& WA Z& PAERMERREAL 704 EH 24 R A,
UEB N B g b o A B = AN B e Tk Bk AR5 H DAY S IR B 4 g b
FEANEAE Y, 0 AR M SRR R R LR R R 4y, (BRI R AL B AR K EE X
FEIREE, AFERE AL R AR P SO R I LT TR I DUE B R Y Ytk
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3.1 HEA L., SSHENHEXIHT

3.1.1 FEA L, 54ENEXST

HE 36 N 2 FIRTE 1L, Y505 S5 R &t 5 2 B AT 2R A S AT 1A 40 4T
SERELH], B L, SAERHIEREON 0.671 (p<0.01) , Ltk L, 546 5 A % R 50>
AR 0.775 (p<0.01) o S HME. LM L, WSS R REEML. S EHFE R,
FE SR RN Ly, H 2L, BIX A Rk A TS 74 R = R L, 3508 — 2 K
FAVETEA FEAR MR, QDU N RS B 1 L, W T IR — 22 B A H i s B 1k

g E 31 AT HERE L, (B -5 H R AR X B AT R A S b, SRR, Bk
L SEEERIMRRECN 0.799 (p<0.01) , Lot L, SEEERIAHK RECH 0.723 (p<0.01)
MUK, FERENTHE CREFRAL , FERATRA L, 220,
3.1.2 FEA I, 77 3 M RX

FZ MR 1, BHOKT 24,00 18 23.1~24.0 2 [a]. /NT23.0, A DUEE A E N L, 1B 20 B3
ANZEWR e IR ER 1L NREE Ly, EEESE 1L 2 2R, SN 5. Wizt 28
N Ly, EESAGIES 2. 3 R



4 14 FIAEE: T E N SRR AR S B A * 6061 ¢
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3.2 HEKEE I, SEENHEEIHT

IRADH WA PE T DURIRRE L DR IIRIE . F 28 36 NIERE L, S &5
TR R AT 2 B AT R VAR DG by DA, 45 5RRM, B 1, S EMAE R
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¥ 31 AN REE L, (5 R X 22 AT R PEAR S b . 5K, B L, 5
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Wl 5 L, SAEREREIEAR, Wikt L, SAETEEHRL,

SR, BELREE I PR 4, Bk L, B H K, Lotk 1L, o i AR L .
SBE Ly, BORBIARAGS b YIVEDT S IEBE A A e h B R EB . A AE R, il E
(1) o8] 5 i 5 PEAE VL P MR AR 2 L ORI NAZ A, H A 55 1 1., 545 B IR AH
KREBAE KT L, SEEMARRE, 1R B L, FE BV A IR A a0 245 B 14 5 A7
A
3.3 BMXIET & RE L, RS HHER

Lo R TARE S Sim b . LR R B iy AR (1 N 2= A2 1., 50284k
BAERZZAEM G &S, RENREEQNRE P, B, RE. FERESRNEZHEAR
[FIFR PR B sy PR . AR I 5 R K A B 22 R DR 3 [ ol ) st AR PR,
TEF AR R (1 5 w8 22 5 S DR N R S IR B IR AL VR A 4 5 ) o sk, K%
FE S AR B M GG R DR DGR A AT 1 U V0 A B v S SRR, ik SRR AN R PR
NBEFR R 40 24055 5 A5 B0 SR GRS, MW E. R JBIRD Aoy
V58 5 2 B M ) B A B A ORGSR B2 N BN Rl e 2 T 2 25 2 AR AE 5 2 335568 7 A
e BN, Mg BRI, HEBRFIAHG . — 2SR ARSI E R AR, ABEREKE
BOARBUAR LT, I B K i 22 S X ) ) LEE R B 7K EAR R

3.3.1 HXIETI BB 1, BEMESHNER

o g SR b 22 S R A N O, 3 B 5 3 o v [ % R P D R R A
o B PUREIR T RS R f RGN o H— SO Bnlikde =, #EA




* 662 U NEE SR R 37 %

REPEIEX, MO TERIK. SEIRRIRA I —SCMAS, BEAJELHE T 5 XA AL
X, e R S R RS IRBHRE S 1 AR WA FOBR K, Bea T IURIE R T UK
FEDUR K 2000 2 48 Py v, A KB ARME BOU R (11877 BT /R 2815 22 AN 2
NACTT DU ARG BN A (DO & R R N CZ T AN 7 5 e BT
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DR R AR 5], HIRIS RS, N BTt B TR RO B KT 5K
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BRYEAER . MT AN EE A, BAEAREEE 6%-9%, KT/, 1H B k4
ERERMRED, XRAr. MAPEAN L, EERIRERE.
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