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FARETEERAKRFEEREITIRIEG 4186 Bl A AR S, HBEL tbt oA T2DM Ao 3E
T2DM 48, i i % B & 5 #4= % 3 &4 Logistic £ L@ 23R & F kil 3475 TODM Amii kA 482 4
186 # % X ¥ 220 4 X I, T2DM, & 5.3%., T2DM 1654k £ 3540 (BMI) R BS b B2 B (WC) B Bk
(WHR) Z % % }6 (WHIR )34 2 % & T4k T2DM 4(P<0.05), 3E 44 Logistic % /L1327 25 £ & 918 % 45
i ACAR B ARE (BOR A S fgm (DM) Rk L F R B & % 0a 6 ,BMIL ARSI \WC A B \WHR % WHtR
E X GHRM-FIAFIHS T2DM E% 28 % E48%(P<0.05), A WHR 4 o9 A e ke Ar 5 L £ 4 9. 5%
b1, i S TREREAFED S, FRMNEIAFL T2DM L 5mEmtm i, 3 vk WHR 2 £ 698 A Ie ik 45
ARG H o BR WO DGR AR R ARIE B A2 R WHR, A TAFRY T2DM 694 4 .
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Relationship between anthropometric measures and
type 2 diabetes in health check-up crowd

Jiu-qi Cheng!, Pan Wang?
(1. Outpatient Department, General Hospital of Ningxia Medical University, Yinchuan, Ningxia
750004, China; 2. Physical Examination Center, General Hospital of Ningxia Medical University,
Yinchuan, Ningxia 750004, China)

Abstract: Objective To study the relationship between anthropometric measures and type 2 diabetes (T2DM) in
health check-up crowd. Methods From January 2011 to April 2015, 4,186 residents who received health examina—
tion in our hospital were selected and divided into T2DM group and non-T2DM group. The single factor analysis and
unconditioned multivariate logistic regression analysis were performed to investigate the relationship between
anthropometric measures and prevalence of T2DM. Results 220 cases (5.3%) of T2DM were found in 4186 subjects.
BMI, body fat ratio, waist circumference (WC), hip circumference, waist-to-hip ratio (WHR), waist-to-height ratio
(WHtR) in T2DM group were significantly higher than in non-T2DM group (P < 0.05). Results of unconditioned
multivariate logistic regression analysis showed that all anthropometric measures were significantly positively related
with T2DM after adjustment for age, cultural degree, drinking, smoking, family history of DM and other confounding
factors (P < 0.05), and the relationship between abdominal obesity indexes like WHR and T2DM was closer.
Conclusions For health check-up crowd, anthropometric measures are closely related to prevalence of T2DM, and
the impact of abdominal obesity indexes like WHR is bigger, which suggests diet adjustment and exercise to control
WHR can prevent T2DM.

Keywords: anthropometric measures; type 2 diabetes; waist-hip ratio; prevalence
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REREA RS MR EE . DM 43 1 BUFN 2 TUPRN 5 4
0% AT, FERAEMAENT, RIS, A2
AR R R R AR U IS 2R W R B R A
WA JEPEE S Rikbr. WARBUEZIR 28 2R
FFEEN R E AL, BE AR ARk &
SRR , 2 RO PR A% (T2DM) il & 05 R L B 4F |
FHiaE, HETIAK T2DM 2 i s {4 Fn Rt R 2 4t
[RS8, o e R E R R 2 —, 5 DM
Al R 55 2 S PR B VI G, E 2 E N
AMIRA TR A 4 4 B M A Bk IR TR , T
F EERSERTE RS E(BMI) FIA RS LSk AL, 1 Rl
(WC) JEE L (WHR) B B HE (WHER) W2 1Al 5
H B RS o 9 LA A AR SE A 22, LA
BREARZ BN, KA SR D L A5 38
1 X} (R RRE AR, A TR A — 26 B AR I S R A5 E A T 40T
T AR P X S8 bR 5 T2DM [ R R, N
T2DM 1 & s T 2545 B P 4R L S Ak, UK
SRR .
1 #EBERE
1.1 #HRIFH

FEHL 2011 4F 1 ) -2015 4F 4 Ak TEERK
2 R E B AT R 4 186 ) i AAE R BF ST X 4 .
PAFRE : DAEIE =18 2 s QLA 58 i n) e £ |
A A2 RN B BN 2 , A 50 5 2 5080  HERR
Pt LB R R PERIANSEHE T A TR A X 51 F I
SINAMTE, B F G R
1.2 Fik

R PR A 1) 45 09 07 OR AR 321808 R ) A1
SCAGRR B RO s IR s RIS B BRI A
MBI DL K DM G205 0 S R BORE . AR5 D He
By AR WC BRI L, SR B = A s A
HENZIRFE NS S S E 1 mm, 0500 £
BERR, SRR R WC FUER, 2566 % 1 mm,
WC 543 B2 5 12 Rl T SR 5 w0 1Y) % 2
T T LR A F R R A7 o SR A TANITA
TBF-300GS {4 54 i 73 B A I st 4 S ARG L o R
L FFEFRITE BMILWHR Fl WHR, K5 R & &
A2 I ERDK L, U7 R FH IO (SR I ik, I
B 1| e W o < Y 1 ST e i W 13
{l =7.8 mmol/L WIZEYK H & R UK EF RN, B
B IME(FPG) . LA L #RE & Ll 55)I15F

FRLAAAE WA 5158 o
1.3 Wt MHXEX RS E

T2DM Wizl 2% (i IE 2 USRI Bl i6 46
¥ (2010 4FE/) YEIARESD, B FPG(%5HE 8 h A L) =
7.0 mmol/L A1 ( B ) B HL 1L 4# =11.1 mmol/L, 55 # £
H AT T2DM JFHEAT AT , P ok
ZARAH 4r N T2DM F1dE T2DM PR 2H ., B0 AR W JH 3
18 X BRI MR =100 X Hix 3 M H N&H
WA o BRI O 1A &R IR
AN = AGE PN P S S E T 2D
B PR UHER, KRR BMI K SZ0E 7k 4 41, o0 R
(BMI<18.5 kg/m?) ., iF # (18.5 <BMI<24.0 kg/m?) . #
. (24.0 <BMI<28.0 kg/m?) FIAE it (BMI1 =280 kg/m?) ;
M4 WC 738 4 A, 4350 8 1H 9% (55 P WC<75.0 5%
WC<70.0 cm) ., iF # (53 % 75.0 <WC<85.0 cm ., &
70.0<WC<80.0 cm)., FEEEARINEHE (JHE 85.0<
WC<95.0 cm & £ M 80.0 <WC<90.0 cm ) FI 5 i i 71
REJEECE Y WC=95.0 cm B0 WC=90.0cm) . &l |
WHR \WHtR FliA g LA AR DU o3 B T4 4
1.4 FitZEFH*E

K SPSS 19.0 Zeit ik i AT E I A3 b, i
VORI E + AR UEZE (X £5) Fon, TRAL LT ¢ 2
Koo, PIAL LB ¢ K08, 105 R 915 (% ) 36
NN 5 e TR E S ves AT = v T et = 4 NTi s
Febr S REMLIE B C R, R AR A4 Logistic 2t [H
IF43 8T (1) Je 2 435 ) 3550 T2DM & A s [
P<0.05 W 2ZERA G E L.

2 R

2.1 FEMEREINOFHHE SN E3EFRF M
&5

4 186 AN & M 1759 ), &bk 2 427 4],
BER SCICFRBE . IR IR AR R ) B WC K
WHR # 5 2 5 F ot ks e g & WHER 3%
BER T, 2R A5 E X (P<0.05), 4186
Ak R, 220 A T2DM, HURR N 5.3%, H
R 103 ], B 107 451 B R Lk R PR
R R LR, 2R G #E L (P>0.05), L&
1.2,
2.2 WASENEISIRIEE

gELJIT , T2DM 4110 BMI ARG H \WC & |
WHR Fll WHtR #4188 215 FE T2DM 41, 2 R A 481t
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FRABL, A5 (ARG R S A 15 A7 5 2 BUBE PRI 19 0 3

7 X (P<0.05), W% 3.

2.3 dE& M Logistic ZTEIVFANHT 4R
DI A T2DM iy X228 &, %k 55 PR vk 52

RF A A TAE 4 Logistic 22t mIH 4 ()5 &

k) B R R IR AR S SR EE TR L WA A

DM % s SR iR 24 IR = 2 , BMI IR fIE b \WC &
Bl \WHR & WHtR 4545 BRI i 48 bR 5 T2DM &
A D IE A OGBS B AR DU A R AR Y R
T2DM I fE % 1 2 s (P <0.05) , Hidt WHR 5
T2DM BRI C R i L3R 4,

£ 1 AEMIMAOHISE . SENEEARMMFER  (xxs)
bl AEWE 1% BMI(kgim?) AR 1% WC/cm T fem WHR WHtR  BEHLITAE /(mmol/L)
HHE(n=1759) 51.5+10.1 23.9+32 23.1+59 81.6+9.2 89.6+58  091+0.05  0.49x0.06 6.1+24
TP (n=2427) 515+9.8 24.0 £3.4 32.2+63 79.2+9.0 90.3+6.1  0.88+006  0.51+0.07 6.3+£2.2
#if(n=4186) 515+105  24.0=+35 28.4+79 80.2+9.3 90.0£60  0.89+006  0.50+0.07 6.2+2.3
tHE 1.287 0.963 47.368 8.437 3.741 17.103 9.680 2.794
Pl 0.198 0.336 0.000 0.000 0.000 0.000 0.000 0.005
* 2 AREMEFMA OZHE . SEN SRR LEER  51(%)
AR . :
4151 o~ IAE A IAELRI & DM ZX s
INFERLAT #yrh L
H#(n=1759) 897(51.0) 628(35.7) 234(13.3) 1385(78.7) 1372(78.0) 125(7.1)
L (n=2427) 1698(70.0) 553(22.8) 176(7.3) 28(1.15) 278(11.5) 176(7.3)
£t (n=4186) 2595(62.0) 1181(28.2) 410(9.8) 1413(3338) 1650(39.4) 301(7.2)
X i 157.628 2 745.300 1891.144 0.032
PfH 0.000 0.000 0.000 0.857
. BMI wc
TH9% EH iy JE e THH EH REIERICHE  EREETCH
BE(n=1759) 40(23)  863(49.1) 671(382)  185(105) 454(25.8) 649(36.9) 511(29.1) 145(8.2)
M(n=2 427) 65(2.7) 1185(48.8) 882(36.3) 295(12.2) 374(15.4) 956(39.4) 799(32.9) 298(12.3)
£t (n=4186) 105(2.5) 2048(48.9) 1553(37.1) 480(11.5) 828(19.8)  1605(38.3)  1310(31.3) 443(10.6)
X i 3.96 77.99
PfH 0.266 0.000
*3 WHBENEEIRIEER
A B Pi%) ¥/ IS LL
W T T R (kg/m?,x £ ) (%,x%5)

B#(n=1759)

T2DM 41(n=91) 1(2.5) 34(3.9) 38(5.7) 18(9.7) 24.8+3.0 24.7£52

E T2DM 41(n=1668) 39(97.5) 829(96.1) 633(94.3) 167(94.3) 23935 23.0+58

X AHE 11.417 2.536 2.716

P{E 0.010 0.011 0.007
L (n=2427)

T2DM 4(n=129) 2(3.1) 51(4.3) 48(5.4) 28(9.5) 24831 33.7+6.0

3 T2DM 41(n =2 298) 63(96.9) 1134(95.7) 834(94.6) 267(90.5) 24.0+3.3 32.1+6.4

X Al 13.308 2.838 2.744

P 0.004 0.005 0.006
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hEBR R A 2k 526 4%
&%k3
2151 We W?ﬁ%ﬂ = ¥/ T WHR WHIR
Wi T ;};ﬁ% Hjlgﬂ# (cm,x+s)  (cm,x=*s) (x£s) (x+s)
BPE(n=1759)
T2DM £H(n=91) 13(2.9) 31(4.8) 31(6.1) 16(11.0) 845+86  91.2+50 093+004 0.51+0.05
: T2DM #H(n=1668) 441(97.1)  618(952)  480(93.9)  129(89.0) 81.4+92  895+57  091+005 0.49=+0.06
X AtE 16.131 3.098 2.766 3.955 3.291
P{E 0.001 0.002 0.006 0.000 0.001
L (n=2 427)
T2DM 4H(n=129) 12(3.2) 41(4.3) 47(5.9) 29(9.7) 81.7+8.8 916+58 0.89+0.04 053+0.05
JE T2DM #H(n=2298) 362(96.8)  915(95.7)  752(94.1)  269(90.3)  791+9.0  902+6.0 0.88+005 0.51+0.06
X AtE 17.359 3.246 2.728 2.828 2.942
P{E 0.000 0.001 0.011 0.005 0.003
% 4 ZEZE Logistic EASHER
BMI AR L 1%
SES
bEpL EH# G JEfE <18.6 18.6 ~ 22.7 ~ >27.1
F:(n=1759)
OR 1.00 2133 3315 4.223 1.000 1.581 1.909 2.608
95%CIC IR, FFR) - 1.173,3.878  1.830,6.003  2.332,7.648 - 1.297,1.927 1.566,2.327  2.140,3.179
X1 - 6.169 15.644 22.603 - 20.568 40.983 90.078
P1H - 0.013 0.000 0.000 - 0.000 0.000 0.000
L M(n=2427)
OR 1.00 1.869 2.482 4108 1.000 1.480 1.623 2.333
95%CICFFR, FFR) - 1.193,2.928 1.584,3.888 2.622,6.435 - 1.233,1.776  1.353,1.948  1.944,2.799
X 2ME - 7.458 15.759 38.069 - 17.770 27.116 82.977
PiH - 0.006 0.000 0.000 - 0.000 0.000 0.000
WC B fem
SES
b ER REEAER: R <861 86.1 ~ 89.7 ~ >93.5
F:(n=1759)
OR 1.00 1.829 2.771 4,559 1.446 1.606 1.992
95%CIC IR, FFR) - 1.492,2.243 2.260,3.398  3.718,5.590 - 1.186,1.763 1.318,1.958 1.634,2.428
X1 - 33.704 96.042 212.796 - 13.333 22.001 46.556
P1H - 0.000 0.000 0.000 - 0.000 0.000 0.000
L M(n=2427)
OR 1.000 1.736 2.744 4.363 1.000 1.063 1.183 1.332
95%CICFFR, FFR) - 1.351,2.231 2.135,3.526  3.395,5.607 - 1.012,1.116 1.126,1.242 1.268,1.399
X1 - 18.570 62.190 132.459 - 5.972 45.187 131.498
P - 0.000 0.000 0.000 - 0.015 0.000 0.000
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55 814 FEABL, 45 AR AR AT BRI AR 5 2 BOME IR I 6 R
gk 4
. WHR WHIR
<0.87 0.87 ~ 0.93 ~ >0.97 0.47 ~ 0.51~ >0.55
BE(n=1759)
OR 1.000 1.738 2.833 4,580 1.678 2,513 3.836
95%CICFFR, FFR) - 1.376,2.195 2.244,3577  3.627,5.783 1.319,2.135 1.975,3.198  3.014,4.882
x 2 fi - 21.574 76.575 163.517 17.709 56.125 119.472
PiE - 0.000 0.000 0.000 0.000 0.000 0.000
LM (n=2427)
OR 1.000 1.722 2.643 4,769 1.601 2.090 3.402
95%CICFFR, FFR) - 1.383,2.145 2.122,3.292  3.829,5.940 1.319,1.944 1.721,2.538 2.802,4.131
X218 - 23.547 75.304 194,537 22.599 55.444 152.950
PAH - 0.000 0.000 0.000 0.000 0.000 0.000
3 itik WHIR %55 HUREHAE X T2DM ARG RISEI TR, 5

2010 4F Yang 84t E 14 144 46 239 fil4E
AT 20 2 ARKS & kL, 45 538 DM R
R 9.7%. i 2013 AFE—{ 44 AFLIE 98 658 fi Al A
KGO TRAT 25 5o DM Ry 11.6%9, AHIF5E
[ JBUAE A4 T LA SR AR B ARG 1Y) 4 186 1 L N BT 8,
SRR G T2DM (2 bR A 220 fi], B AR
%N 5.3%, B AT AR A GE (408, X n] RS
PN ARE S DM I E PRI R A G . I H
53.2%(117/220) i /3 IEANHIGE B C AR , R0 1HE
RN 50%, AT LR TR 5 R AR T = el
A5 T2DM (1) & A R B Wit , H s B0 8 o b
) =Z" MG (2R .21 ZR), Tz 3
ZIRREIR RPN , ORI KRR RELEA
JIESFH RO PR s 22 1% B0 56 04 s f NFERRBRAARAS: < 4,
AHIFSE Sz B T3 A SCAR R FEE | B WA RIS 1 L
] \WC F1 WHR 4 1 2 15 TPk, ARRE Lt BRI
WHIR 2 g Z % T Lot (P <0.05) , (R 41 B & =2
[ P22 5, B A TP IR BRI e Js 22, AT R
R A PRV R AT G i e v 4 B PR R B O i 2B
L Z [ T2DM B R H A 25 S B g 2R3 L.

AHIGE R FH LR R AT Al 4544 Logistic 27T
BT, A IR R G 3 BRI 245 4 S5
T2DM ()56 % , 45 S 4 W] T2DM 41 BMI AR JIg L |
WC . B Hl \WHR Fl WHIR ] i 3 %5 T-JE T2DM 41
(P<0.05), H]ULix2e B K554 5 T2DM A
X, T2DM HBE K56 04 B PERC R sl b 7R A e,
2514 Logistic ZIcInlIH5rHr s #r 45 R 3R W, 5 BMI
TR HE A5 4 B PERE FEBUE HL RS, WC . ] \WHR £l

T2DMI LR B 3, 5 DUAE I FIT 45 R — 30, 42
TR NG HERAE G T T2DM R i XU s i AR K, T
MR XS B ek, B4 WHR>0.97 & 1B IR
5 Fupe XU /& WHR<0.87 # 1Y 4.58 175, Wt &bk &
M 4.769 5. WHR & WC FIRE B W 1Y LA, i
FIE I WC A3 oK B8 8 Bl 98/ v] fff WHR 35K .
Nemesure S5:EE%E 4 631 filE I i Lk A BE 9 4F HL
DM Fl ML () &9 , 255 32 B WHR 5 DM 1) &4
YISE, AW WC T, H R AUAE e ( 55 Pk
85.0<WC<95.0 cm al %14 80.0<WC<90.0 cm) & i
T2DM 8 IKURS: 2 0 & (95 P WC<75.0 cm 5§
WC<70.0 cm) iy 4.559 1% (5 )k 4.363 £ (L), Mg
FEI X T2DM 3 JRUIS: 79 5 i 2 i A3 B 4 0] 4 4 A
TR, B >93.5 cm &  T2DM 9 JXURS: 258
Fil <86.1 cm #f1 1.992 % (55 )5k 1.332 % (4 ), ik
i WC 3G hna] BB B T 1Bl T2DM, %} T
B, DA 2o g BRI e 6 WC J5
FEl 119 384 i A 58 B Ik DM 1 289 XU, Janghorbani
ALY R G 1R Meta 43 Bt 245 TR [ A i S B T 5
DM fy 4 A 5 B 2 A OGS il i BT AN
BRI WC, 1 2138 121 2 Bl ke 3 M B Vs L, R AT e
T T2DM B & A o LAk , A58k & B WHIR 3% 4>
[ 7 48 5 [A] B 5 T2DM A4 & % U1 AH 56 , WHER>
0.55 & 1Y T2DM 5 XU 2 WHER<0.47 2 11t 3.836
fi5(3)8E 3.402 £ (2 ) , WHIR &I 4F 42 i i —
TR RN EAR BE B bR o HA S A5 R
REAE, HAEB Lz 2zE28n, Al T irAh
T2DM , 1= I i e B LA 25 A g e 1) & A=,
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KT RERESE T T2DM B £ KURS: i ELAARAIL ] E
T A 58 40 , 7T RE-S 90RE RV A G N DT 412 g
PR IL-6 . TNF- o FIARHE 2 45 24 5 0E B 19 43
W, RIS SRE SN 5 18 5 ZE KT K A B WA G [
B T2DM AR5 H T4 o P 20 I AR ) el 2 5 35k 9
(BRI L L E BT o0 A, AR A G 22, Tt DU S A
Yo/ s I TR ARt VR RE B AT B T T2DM A9 1
Bii o Jf HWC 1 WHR 4515 7Y AT JR 174 900 2 4 7 5
SAT , ALK i e T2DM 1) 5 i AR A 2 3 1Y
TR AL S ATk . AIFRITA AR, 5%
Z PR T ORI SE Bk, A 9T I ARG 25 I A 527 41
Rt 8 AT A5 PR T RS I AR SR T L N
It ARG Ry B MUY, IR 5k D,
B AT {5 25 5 RERFEAR ) Z P i REMEE ST BT
HESE

BN TTERR AR AR, SR AR S
T2DM & B VIARDC , Hrh L WHR Sk A1 AU
JHEAHE A 19 52 1) B A, il A DAL 3 A A TR S Bl ok
= WHR S A RETIE T2DM 19 &= .
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