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[Abstract] Objective To study the efficacy of waist circumference (WC) and waist-to-
height ratio (WHtR) in predicting central obesity among the Chinese adult population. Methods A
total of 30 630 participants aged 35-59 from different areas in mainland China were surveyed for the
risk factors of cardiovascular diseases (CVD) in two independent cross-sectional studies that were
carried out in 1992-1994 and 1998, respectively. In subgroups with different heights, consistency
analysis for central obesity diagnosed by WHtR ( =0.50) and WC ( =85 cm for men, =80 cm for
women) were conducted. Sensitivity and specificity for predicting the clustering of risk factors
(number =2) would include hypertension, abnormal glucose, high serum total cholesterol and low
serum high density lipoprotein cholesterol and they were also calculated to evaluate the efficacy of
prediction, with the two indices in the different height subgroups as well. Results The consistency of
diagnosis on central obesity by WC and WHtR was good in the whole population (the Kappa value
was 0.805 in men and 0.816 in women) ,but poor (all Kappa values <<0.6) for those with tall (men’s
height =180 cm and women’ s height =170 c¢m) or with short statures (men’ s height <160 cm, and
women’ s height <<150 cm). Sensitivity in the shorty subgroups and specificity in the tall subgroups
appeared poor in both genders, by using WC criteria to predict the clustering of risk factors. However,
the sensitivity (ranged from 56.1% to 64.1% for men and 64.7% to 73.2% for women) and specificity
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(from 70.0% to 74.5% for men, 59.2% to 75.9% for women) seemed good and stable in all the
subgroups as well as in both genders by using the WHtR criteria. Conclusion WC and WHtR could
both be applied in predicting the clustering of risk factors of CVD and in evaluating the central obesity
in the whole population. With satisfactory efficacy, WHtR seemed to be better than WC in the
prediction of central obesity , both in men or women with tall or short statures.

[Key words] Central obesity; Waist circumference; Waist-to-height ratio; Risk factor

RERESE N T O B ARBER DL — g
EPIR W A REE D T HRLOPERR BE S A SRR R Y
KB EYIn, KA R Bl A b
O PR A R 2 0 B I 95 < S PR A R B Y EE B
M. AR EF S X HEE T 2R oM AR ey
FEE (WO V) S, Z Y1 S EAE AR F MBI S AR A
HHRARARMR, —&RHMRIAIWCSEHIX
B T WHO LA HERE WC /R A TEM Hr.O M AT
M EER. HEEWRNEA, KRG EXTWC
MO SRAEE— W, 2 Y S
RZERIBRE, KIS EEA T RESFERT*, 1995
AR T RE R B H (WHIR) ™, A thu O M AR
A T H B8R, 1 2 B9t IESE WHER St st
AEREA BB BN AR , BVl S AR A 5l 5
Fhik £ 5, B E R BT A AR WHIR 12 W
S E R 0.500 2 [ A B — SR 5T 45 SRt SRR X
g, BRSAEA BRI T WC S5 WHIR
LR OHERESCRNER B RA AR,
BARLZHWF AN WHIR b WC B A Rt F .0
PEAERE , (EIX LERF 5T S H0R S 0T B 25 B2 I, PR I v
IULHA SR8, AP A HER A\ R ILA F
BRI R, @ iR B AR T 4, i
Hr WC I WHIR 3 Fiil] D RE B R R 2 5

XRE57TE

L W4 R ERO\R LR
S T G YR M ST 10 L 9B A I R 2R T R
(ArBIERR A A\ A AR LR A ) k. K
WFSR X4 B ik R (21 ] o

2. R  RIRAE SRS —tr LT %,
ESMBEAENARSZIEN R, HE
NAEIERIEEE (N O¥RE A58 &
ARERWBRBER) MERNE . B& KEM
WC, SRAEZS #5022 1 375 &0 RE 2 (TC) (&%
FEAe & HE ERE(HDL-C) . Bl =Fs (“/\ 1" aT
R —ERWIE ) R 2SIl (FPG) , Hoob i A= LA
Wi 73 A E A UME A LR E # AT, P EE¥R
2B BN MR ERFITRA R ZELRE (S
B OERE ) TN UMERAL LR E H T HHI

MR, AFTIRHLE RS, AR
FERE R U T T R A BERL S 4T, A e AR
e,

3. L WiAr e AT e - O Il FE Y48 =
140 mm Hg 5% (1) &F 7K /£ =90 mm Hg(1 mm Hg=
0.133 kPa) , 53l 2 AN IEFE AR A FE £ 254 ; @5 1]
i 4 5% 4 (IFG) : Ifl # FPG=6.1 mmoV/L 5 iF 7 {fi
FBESER O RMEEZY; OTCH & (F TC) : it
1 TC>=5.18 mmol/L; @HDL-C 3 1% ({it HDL-C)
IML# HDL-C<<1.03 mmol/L; ®E KK ERE . — 1
K [ERT BA 4 AN ER & (R (IFG .5 TC Al
R HDL-C)"F g 2 AN B A B3 s @R DR AR BT 5
e B AR BE A T AR HEFE bR A, B WC =85 cm
(514 )/80 em ()™ ; WHIR : ¥ E Bl (cm) /& 55
(cm)it 8, LW AR BE 8T 5 2 WHIR =0.50
(BLMED™, BT NR FHEPLES AR
PEAT T H i = Fg I E , B AR ST R A I
5%

4. GEAT AT AT ERE LU () A=
(s) IR BR UGB R ST AR . BRI T
BORAWMS A R, R LR KR, P<
0.05 HZERAFHITFE L), X B Lotk AFEsr
5347 55 . WC. WHIR ] Pearson #4387, W
WHAR R SR MERE, Bt L esm
5 cm 4 R ANE G AN AR, H WC H WHIR 2 Bt
LR RE B AV S, LRI TE AR il I — Bk, 3F
VAR F 5 5 04 A B WC A WHIR T £ 56 A
ERENREE FRE RK2F (B 100%— R
FE) R12FE (B 100% —Fe 75 ) LA K& ROC 48 HE &5
[BIROC #£k EEAE TAE S 5(0, 1) SN EHRIES,
AXANROCHREHEE = VERZE +EL%E |, U
3 WC  WHIR T O i B b5 R R R AR R

5 R

1. ABEEAFRE : IR AE I F & A 3k 35 266
(516 784, %t 18 482) A, HP“/\H"IH# 19 693
AL BEERN%; “ILH PR 15 573 N, AR N
85%., H¥dEEEEE 3L 30 630 A AASCHSE Xt
%5 BEE AR 87% . R XT R H4F kL 46.7




<122 FRIEFATIR A 245 20134E2 HSE 34555281 Chin J Epidemiol, February 2013, Vol. 34,No. 2

% ERIEESERAR BE PSS AE . WC
HE S Tat(PEN<0.01), L WHR B EST
B ELENERAK, BHESESEE953%) 4
AHE 155 ~ 179 om, &k EE(97.2%) 43 A 7E 145 ~
169 cm(F 1),

K1 BIUAR E B

O BE(n=14439) tE(n=16 191)
FECH) 46.81+7.2 46.6+7.2
A H (kg) 64.4+10.8 57.3+9.8°
B & (cm) 167.2+6.2 155.9+5.6°
B (cm) 5 (%)

<140 0.03 0.2

140 ~ 0.05 1.9

145 ~ 0.2 10.2

150 ~ 2.0 27.4

155~ 7.8 347

160 ~ 22.4 19.4

165 ~ 31.3 55

170 ~ 24.5 0.7

175 ~ 9.3 0.1

180 ~ 2.1 0.02

=185 0.3 0
FEFE] (cm) 79.7+9.7 76.6+9.7°
WHIR 0.48£0.05 0.49+0.06°
IR (%) 25.7 22.3¢
IFG(%) 9.5 9.6
5 TC(%) 27.6 28.1
{& HDL-C(%) 21.3 14.7°
faf R ERE%) 20.5 17.1°

¥ 5 BHEME R RER) - P<0.01

2. WC WHR 5 5 &% : WC 5 WHIR 7£ A
AR B AR M X R B0 0.952
#10.959, BuaEWCHE G ETFEBEERLE, M
WHIR 5 & MR T WC, HER LTSI EE
M(F2),

£R2 AREHEHNTIFRXTR SR WC WHIR FAHX R
FH (=14 439) L (n=16 191)

mH

BE wWC  WHtR 1= WC  WHRR
=1 1.000  0.310° 0.005 1.000  0.176* -0.107
wC 1.000  0.952° 1.000  0.959°
WHtR 1.000 1.000

7 :* P<0.001

3. WC 5 WHR 2 W7 PO BE B — Btk - s {4k
ABETI S, BFE RSB ORI B — B s, 2o
F AL BE— B0 Kappa {847 0.805, 20 AREH
0.816, ZERHFHITEB X, BH160~179 cm. L&
£150 ~ 169 cm & =70 E P , FITEFR2 Wi — Btk ds
%, Kappa {H 7 B 7£ 0.686 ~ 0.908 F10.751 ~ 0.922(P
H¥7<<0.05) ; MAE S RmBAR (B <160 cm L <
150 cm) 85 B9 A BE (B H:>180 cm . &4 =170 cm)

H1, Kappa (AR, iSWil— B2 (R3).
R3 HARMES B EO2HA WC S WHIR
O R — 2k
BwEi(em) A% Kappaff P |[$Ei(cm) A¥K Kappaffi PfA
Pitcd

Ttk
<155 332 0347 0.050f <145 331 0.448 0.044
155~ 1129 0.554 0.027| 145~ 1645 0.600 0.018
160~ 3236 0.686 0.014| 150~ 4434 0.753 0.010
165~ 4524 0907 0.007) 155~ 5614 0911 0.006
170~ 3531 0.908 0.007| 160~ 3141 0922 0.007
175~ 1341 0.762 0.017| 165~ 893 0.751 0.022

=180 346 0574 0.039]| =170 133 0.556 0.064
it 14439 0805 0.005 &3t 16191 0.816 0.005
4. WC 1 WHIR Fil fa i [ & R4 . 47 WC

M WHRIZK ORI V) S B, S m A, 4
MWW B L N\ EARRERN, EREE 55
B RI2E ARISER ROCHREH B EI8r £ 4.5
AE 1, G5RATH, LA WC 2B S IR K R R &
£ HERAEE FREEIEEER, ARSHHE
P R R 7B 43 BIAE 24.1% ~ 82.7%H1 50.2% ~
94.5% , 143 HIFE 38.5% ~ 80.6%F1 50.9% ~ 86.0% ;
A WHIR 2] S il R N ERE  EAR S
AR, B A RENREE MR, B
BEhEER/N. BN B AR A
A, WHR U 16 55 K R RAE B9 ROC B G i & 1

/NFWC Tl ROC MIB AR IR B
00;r % o wHrELH BiL®
X BHE —0— WCRIZHE
70.0 | —a— WHIRIZIZ & —e— WCIRIZH
60.0
500
400}
300}
200}
100}
0.0

<155 155~ 160~ 165~ 170~ 175~ 180~
7000 Aop

60.0
50.0 |
40.0
30.0
20.0
10.0 }

% (%)

0 L 1 L i i i J
<145 145~ 150~ 155~ 160~ 165~ 170~
&5 (em)

BE1 AFEHH . BEEHWC . WHR B EREE
REBLEMFLR

Wi
RERE , 5 52 O AR BE A (B B 34 im0 1



FEERITIRF 2 E 20132 A% 344523  Chin J Epidemiol, February 2013, Vol. 34,No. 2 <123 -

£4 FHEARRSEHEWC WHR BlERHNERENREE FRE REE RLE ROCEMEH

& (cm) RE RER R (%) Fr R (%) WiZHE (%) RIBHR (%) ROCHREIEE
M AR A¥ (%) WhR WC WhtR ~ WC WHhR ~ WC WhiR  WC WhtR wC
<145 332 65 196 586 241 745 945 414 759 25.6 55 0.4863  0.7606
155 ~ 1129 211 187 561 3L1 733 881 439 689 267 119 0.5139  0.6991
160 ~ 3236 600 185 626 471 732 850 374 529 268 150 04600  0.5496
165 ~ 4524 909 201 641  60.1 731 771 359 399 269 229 0.4491  0.4600
170 ~ 3531 788 223 625 683 700 659 375 318 300 341 0.4805  0.4657
175 ~ 1341 302 225 599 731 723 624 402 269 277 376 04876  0.4619
=180 346 84 243 580 827 7.7 502 420 173 283 498 0.5063  0.5272
& 14439 2959 205 602 568 729 760 398 432 271 240 04814  0.494]

#5 THAREEHWC WHRFERHNZERENARE J57E K2R GR2E ROCREEE

Hli(om) . RE oz REE®%) R (%) WILZ(%) RLE%) ROC MR
ey ik A& (%) WhtR WC WhtR ~ WC WhtR ~ WC WhiR  WC WhtR wC
<145 331 56 169 654 385 613 860 346 615 387 140 05193  0.6311
145 ~ 1645 316 192 732 543 592 786 268 457 408 214 0.4882  0.5047
150 ~ 4434 785 177 725 600 600 718 275 400 400 282 04853  0.4896
155 ~ 5614 958 17.1 686 641 631 673 315 359 369 327 04849  0.4853
160 ~ 3141 521 166 695 736 66.5  62.8 305 264 335 372 04531  0.4562
165 ~ 893 117 131 680 806 709 589 320 194 29.1 411 04329 04549
=170 133 21 158 647 706 759 509 353 294 241 491 04276 05727
it 16191 2774 171 682 618 63.5 690 318 383 365 310 04844  0.4926

97 B0 2 9 RS, ThT LS5 o O i B fE B R (e
M BEPRAA MLAE 53 % 55 ) B UM G . T8 E R AL
4R (I BMILWC . WHIR %) 5 HEZ M X R
E X LI ARE L W AEBE Y] 5 . WC Fl WHIR 1
RO HERR BB FE A, B P9 S — e E A L
3 WC Al WHR B0 B Rl EERESRER
I B ARTEIZ T PO REBEET 94845 . Hsieh
Al Muto™' 7E 8278 & H AR AR P AT, BT
ROC Hi£R T i AR HL 3, A 8L WHIR B2 T AR KT
WC, Ui B WHR P op O REREE LT WC,
Hofh— 2B 15 3] 7 WHIR TSGR EAR T WC
FIZEE ™ (B A — S 5T & B WC I WHIR i
PCRAR 24000, R ST S R AT AR A B
AT, LB ROC 1R T AR ORTE R K/,
EGEE I NEEE g=ioh:: 5 I LRk an
0o 1L 2875 1 B B 2 LA B VA o U P RS JE B 25 2R
ER,

AWFFE R T 6 AT 1 B R, $ A R) B
T4 BB T BT AR B A O AE BRI BOR . A
BARABER , WC I WHR & BEH5C , R A e bn
T80 F o R R B — Bt 42 , Kappa (EFE S HE
4 0.805, &tk 0.816, {H AT B & 240 534
W —BERT LA R B P S E A
sl FR Y — 2B, Kappa (B35 0.7 87E 0.7

PL b TifE BB (Bt =180 cm, L P =170 cm)
o B B 3 (BB M <160 cm, 2Pk <150 cm) () A BF
1 , Kappa B/, ) — B E

15 s R 2 R 4 0 BB B e MR i fg R XU , 5
HCHIBEREAE PR E B ) . AR R — 2
FH WC 1 WHIR 2 7 .0t BB BE R B0 55, HH B TEA
17 B e 4340 P WO i B R N R RE 2y
etr. R WC MG HRRE , KR SUE A
REEARGHASNPERER EEBEESHA
T PR REAIG, T 7E B e AR A A B o R AR
FI WHR Fil fa s BN % R 46 e AR B s 4 7
By EERESMRBEARERAE, HEahEHE
BN, HPERHLESGEAS, Bl REELE
56.1% ~ 64.1% , ¥ 7 BETE 70.0% ~ 74.5% , TEX &
B B 21 P B 9 R BUE R R 8 4 I FE 64.7% ~
73.2% M1 59.2% ~75.9% . W5, B4 5 5 & 45,
B 4otk WHIR F e i PR R4 (1 ROC I S &
¥/NF WC Hill i e N R R ROC B HE BT,
FRAMITES BRI, ) WC T fE B R R R EERT, B
MR Z EmAERE R, £ SREN S SRR
F ABER, AR A 40 WHIR B9 BUMALR .

ASCMAEAEBREG , R R T B R R
BR A FERE AR ABE AT & EL AR D, SR BB XTI 8 A
BT 2SR



<124 AERATIRF 2B 201342 A 345528  Chin J Epidemiol, February 2013, Vol. 34, No. 2

25 E Rk, A WC 5 WHIR FilCx M 5 5% 5 s
EFEBE T O AR R SR FRUR AR, (B
HEBEBEBEA AR D, WHR B B8R E A
FWC,

3 £ x ®

[ 1] The World Health Report 2002. Reducing risks , promoting healthy
life [EB]. http: //www.who.int/whr/2002/en/.2012.

[2] Czemichow S,Kengne AP, Stamatakis E, et al. Body mass index,
waist circumference and waist-hip ratio: which is the better
discriminator of cardiovascular disease mortality risk? Evidence
from an individual-participant meta-analysis of 82 864 participants
from nine cohort studies. Obes Rev,2011,12:680-687.

(31 Lofgren I, Herron K, Zern T, et al. Waist circumference is a better
predictor than body mass index of coronary heart disease risk in
overweight premenopausal women. J Nutr,2004,134:1071-1076.

[4] Noori N, Hosseinpanah F, Nasiri AA et al. Comparison of overall
obesity and abdominal adiposity in predicting chronic kidney
disease incidence among adults. J Ren Nutr, 2009, 19:228-237.

[5] Han TS, McNeill G, Seidell JC, et al. Predicting intra-abdominal
fatness from anthropometric measures: the influence of stature.
Int J Obes Relat Metab Disord, 1997,21(7) : 587-593.

[6] Han TS, Seidell JC, Currall JE, et al. The influences of height and
age on waist circumference as an index of adiposity in adults. Int
J Obes Relat Metab Disord, 1997,21(1) : 83-89.

[7] Shimajiri T, Imagawa M, Kokawa M, et al. Revised optimal cut-
off point of waist circumference for the diagnosis of metabolic
syndrome in Japanese women and the influence of height. J
Atheroscler Thromb,2008,15:94-99.

[8] Schneider HJ,Klotsche J,Silber S, et al. Measuring abdominal
obesity: effects of height on distribution of cardiometabolic risk
factors risk using waist circumference and waist-to-height ratio.
Diabetes Care,2011,34:¢7.

[9] Lee JS, Aoki K, Kawakubo K, ¢t al. A study on indices of body
fat distribution for screening for obesity. J Occup Health, 1995,
37:9-18.

[10] Hsieh SD, Yoshinaga H. Abdominal fat distribution and coronary
heart disease risk factors in men-waist/height ratio as a simple
and useful predictor. Int J Obes Relat Metab Disord, 1995, 19:
585-589.

[11] Ashwell M, Gunn P, Gibson S. Waist-to-height ratio is a better
screening tool than waist circumference and BMI for adult
cardiometabolic risk factors: systematic review and meta-analysis.
Obes Rev,2011,10:1-12.

[12] Ashwell M, Hsieh SD. Six reasons why the waist-to-height ratio
is a rapid and effective global indicator for health risks of obesity
and how its use could simplify the international public health
message on obesity. Int ] Food Sci Nutr,2005,56(5):303-307.

[13] Zhao LC, Li Y,Peng YG, et al. The cut-off value of waist-to-
height ratio in detecting central obesity in Chinese adult
population. Chin Prev Med,2012,13(4):244-248. (in Chinese)
R, 225, WG, 5. RE A LM A0 A 5 o e
HAE YR BTR. HE BB E22E,2012,13(4) :244-248.

[14] Guangdong Provincial Co-operation Group for Diabetes Epidemiological
Study. Waist/height ratio: an effective index for abdominal
obesity predicting diabetes and hypertension. Chin J Endoerinol
Metab,2004,20(3):272-275. (in Chinese)

FTRAB RN WAT IR A UMEL. REEY/ 5 S Ll TR
901 0 9 ML P B9 7 RO B B AR Bk R A P AR A IR e R
2004,20(3):272-275.

[15] He Y, Zhai F, Ma G, et al. Abdominal obesity and the prevalence
of diabetes and intermediate hyperglycaemia in Chinese adults.
Public Health Nutr, 2009, 12(8) : 1078-1084.

[16] Wu HY, Xu SY, Chen LL, et al. Waist to height ratio as a
predictor of abdominal fat distribution in men. Chin J Physiol,
2009,52(6) : 441-445.

[17] Hsieh SD, Yoshinaga H. Do people with similar waist circumference
share similar health risks irrespective of height? Tohoku J Exp
Med, 1999, 188 (1) :55-60.

[ 18] Mombelli G, Zanaboni AM, Gaito S, et al. Waist-to-height ratio is
a highly sensitive index for the metabolic syndrome in a
Mediterranean population. Metab Syndr Relat Disord, 2009, 7
(5):477-484.

[19] Schneider HJ, Glaesmer H, Klotsche J, et al. Accuracy of
anthropometric indicators of obesity to predict cardiovascular
risk. J Clin Endocrinol Metab,2007,92(2) : 589-594.

[20] Park SH, Choi SJ,Lee KS, et al. Waist circumference and waist-
to-height ratio as predictors of cardiovascular disease risk in
Korean adults. Circ J,2009,73(9):1643-1650.

(21] Zhao LC, Wu YF,Zhou BF, et al. Mean level of blood pressure
and rate of hypertension among people with different levels of
body mass index and waist circumference. Chin J Epidemiol,
2003,24(6):471-475. (in Chinese)

RER, RIEE, AAL L, %, R R EEHAER AR ILE
{8 B il R SRR FR . P AEMATIR R4, 2003, 24(6) :
471-475.

[22]1 LiY,Zhou BF,Guo M, et al. Standardization of serum cholesterol
measurement in a large-scale multicenter collaborative study.
Chin J Prev Control Chr Non-communi Dis, 1996, 4(4) : 173-176.
(in Chinese)

FH, AU B, S RHBLE S0 PMERST T M AR B &
FREAL. PRI 515, 1996,4(4): 173-176.

[23] Cooperative Meta-analysis Group of China Obesity Task Force.

Predictive values of body mass index and waist circumference to
risk factors of related diseases in Chinese adult population. Chin
J Epidemiol, 2002,23(1) : 5~10. (in Chinese)
o E A R R AR A AR B AT M. B R AR RS
MERMHLKREREZ R TN ME—RERAE
BRI E S B R. PAERATR ¥ 2E 2002, 23
(1):5-10.

[24] Hsieh SD, Muto T. Metabolic syndrome in Japanese men and
women with special reference to the anthropometric criteria for
the assessment of obesity: Proposal to use the waist-to-height
ratio. Prev Med, 2006,42 (2):135-139.

(RS B 8 :2012-09-28)
(B3G5 - TRARAR)



