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[Abstract] Objective To assess the association of BMI and waist circumference (WC) with
metabolic risk factors, and confirm the appropriate cut-off points of BMI and WC among Chinese
adults. Methods After excluding participants with missing or extreme measurement values, as well
as individuals with self-reported histories of cancer, a total of 501 201 adults in baseline and 19 201
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adults in the second re-survey from the China Kadoorie Biobank were included. The associations of
BMI and WC with metabolic risk factors were estimated. Receiver operating characteristic (ROC)
analyses were conducted to assess the appropriate cut-off values of BMI and WC to predict the risk of
hypertension, diabetes, dyslipidemia and clustering of risk factors. Results The prevalence of
hypertension, diabetes, dyslipidemia and clustering of risk factors all presented ascending trends with
the increasing levels of BMI or WC. Defined as the points on the ROC curve where Youden’ s index
reached the highest, the appropriate overweight cut-off points of BMI were around 24.0 kg/m’ both in
men and women, and the points of WC were around 85 cm in men and 80 to 85 cm in women. With
specificity 90% for identification of risk factors, the appropriate obese cut-off points of BMI were
around 28.0 kg/m’ both in men and women, with the range of 27.0 to 28.9 kg/m’. Conclusions The
cut-off points for overweight and obesity recommended by Coorperative Meta-analysis Group of
China Obesity Task Force was verified in the large sample survey conducted more recently. The
cut-off points of BMI were 24.0 and 28.0 kg/m’ for overweight and obesity, and the cut-off point of
WC was 85 ¢cm in men and 80 to 85 cm in women for central obesity.
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1 FELAAS TR A GG RS PR 28 S8 i AR T O
AEIR A1) NEL B i(cm) A (kg) BMI(kg/m?) [l (cm) T LR (%) BEIRI(%)
Bk
30 ~ 3 469 168.7+6.3 67.1+11.7 235435 82.0+95 14.6 12
35~ 25433 167.7+6.2 66.7+11.0 237433 823495 18.7 1.8
40 ~ 31408 167.1+6.2 66.7+10.8 23.84+3.2 83.0+9.5 24.8 32
45 ~ 26 694 166.3+6.4 65.9+10.7 23.8+3.1 82.84+9.6 314 49
50 ~ 34150 1653463 64.5+10.5 23.5+3.1 82.04+9.5 36.1 5.6
55~ 28238 164.1£6.2 63.110.4 234432 81.7£9.7 43.0 6.9
60 ~ 21 456 163.3+6.2 62.14+10.5 232432 81.6+10.0 514 7.8
65~ 18 872 163.0+6.2 61.0+10.6 229433 81.3+103 56.8 8.7
70 ~ 14235 162.6+6.3 60.5+10.7 22.84+33 81.6+10.5 61.2 9.9
75~ 1730 162.6+6.0 60.1+10.7 227435 82.1+11.0 62.5 10.0
At 205 685 1653+6.5 64.31+10.9 235432 82.1+9.8 37.6 5.6
Lotk
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35~ 40 908 155.9+5.7 56.1+8.6 23.043.1 755482 9.7 1.1
40 ~ 51267 156.0+5.7 57.7+8.9 237432 775485 17.5 23
45 ~ 40 446 155.1+5.8 58.3+9.1 242433 79.0+8.8 275 43
50 ~ 51394 1542457 57.5+9.4 242434 80.0+9.2 36.6 6.0
55~ 40 096 153.2+5.7 56.849.7 241435 80.9+9.8 45.4 9.0
60 ~ 27225 152.14+5.7 559499 241437 81.2410.1 53.5 112
65 ~ 21906 151.54+5.7 54.9+10.1 23.9+38 81.4+10.5 59.8 13.7
70 ~ 14 500 150.1£5.8 53.4410.2 23.643.9 81.2+10.9 64.4 13.1
75~ 1663 149.5+56 51.9+10.0 23.143.8 80.8+10.9 65.0 123
&t 295516 1542£6.0 56.7+£9.4 23.8+3.4 79.1£9.5 33.7 6.2
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Bk
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55~ 2248 1538458 57.949.1 244433 838492 504 89 213 12.3 109 398 550 33.8
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R3CPEIEAR S ARG RR N 3R AL SRR (B A H 95%C1

HEE 55 2 T S A
el APS S SBP DBP BERLIAE SBP DBP BEHLIIA TC HDL-C Ln
(mmHg)  (mmHg) (mmol/L) (mmHg) (mmHg) (mmol/L) (mmol/L) (mmol/L) (TG)
Bk
BMI%HF}E 3 kg/m?
| 5.07 2.93 0.16 3.64 2.63 0.25 0.04 -0.13 0.17
(4.99~5.15) (2.88~2.97) (0.15~0.17) (3.20~4.09) (2.36~2.90) (0.20~0.30) (0.02~0.06) (=0.14~-0.12) (0.16~0.18)
Hi 2 4.53 2.20 -0.13 2.75 1.61 0.08 0.03 -0.07 0.04
(4.37~4.69) (2.11~2.29) (-0.14~-0.11) (1.84~3.65) (1.07~2.15) (-0.02~0.17) (-0.02~0.07) (=0.09~-0.05) (0.02~0.07)
[R5 FH 55 10 em
| 5.04 3.04 0.25 3.81 2.87 0.30 0.04 -0.14 0.21
(4.95~5.13) (2.99~3.10) (0.24~0.26) (3.31~4.31) (2.57~3.17) (0.25~0.35) (0.02~0.07) (=0.15~-0.13) (0.19~0.22)
i 2 0.70 0.94 0.37 1.15 1.31 0.22 0.02 -0.07 0.17
(0.53~0.88) (0.83~1.04) (0.35~0.39) (0.14~2.16) (0.70~1.91) (0.12~0.33) (-0.03~0.06) (=0.09 ~-0.05) (0.14~0.19)
Ergds
BMI#T15 3 kg/m?
He | 4.30 2.21 0.16 3.38 2.36 0.19 0.04 -0.09 0.13
(424~437) (2.17~224) (0.16~0.17) (3.04~3.73) (2.17~2.56) (0.16~0.22) (0.02~0.05) (~0.10~-0.08) (0.12~0.14)
fem o 4.02 2.02 -0.11 3.56 2.19 0.02 0.05 -0.04 0.04
(3.90~4.13) (1.96~2.08) (<0.12~-0.09) (2.91~4.21) (1.83~2.55) (=0.04~0.08) (0.02~0.08) (=0.05~-0.02) (0.02~0.06)
JEEFRI 55T 55 10 cm
R | 4.55 2.35 0.28 3.33 2.45 0.26 0.04 -0.11 0.16
(4.47~4.63) (2.31~2.39) (0.28~0.29) (2.92~3.74) (2.22~2.68) (0.22~0.30) (0.02~0.06) (-0.12~-0.11) (0.15~0.17)
D 0.42 0.28 0.39 -0.25 0.25 0.24 -0.01 -0.08 0.12

(0.28~0.56) (0.20~0.35) (0.38~0.41) (=1.02~0.52) (~=0.18~0.68) (0.17~0.31) (=0.04~0.03) (=0.09 ~—0.06) (0.10~0.14)

B 1 R R AR S (2R 30~ ,35~ ,40~ ,45~,50 ~ ,55 ~ ,60 ~

,65~,70 ~,75~ % ;55 2 R T 2 A A <45,45~ ,50 ~ ,55~,60 ~,

65~,70~,75~ %) DX (101) SCHARIE CRIEM Ead =%, /N 0, mirh, K% R e LB ) R AN B AR WA, Il PR A , 2T
SR B PR ) T (A P U , 1 2B PO , B R A OO, & HUG) A6 8l (341) 5 K280 2 A3 1+ BMIT sl [l (45 ) 5 575 2 1K

T A LDL-C 5 BMI L 9 SIS AT B B 2t ka4, P ok R

R4 BMIFINE R0 4530045 E R R 2 53 5 59 ROC #h4k AR 959%CT

N

Fitk

otk

.. BMI
ASA S T s
R
fR Il 0.629(0.626 ~ 0.631) 0.636(0.634 ~ 0.639)
Wb 0.629(0.624 ~ 0.635) 0.621(0.616 ~ 0.625)
2R
e I 0.616(0.603 ~ 0.629) 0.610(0.600 ~ 0.620)
Wb 0.617(0.595 ~ 0.640) 0.602(0.585 ~ 0.619)
B TC 0.550(0.530 ~ 0.569) 0.520(0.507 ~ 0.533)
{E HDL-C 0.669(0.655 ~ 0.683) 0.619(0.604 ~ 0.634)
& LDL-C 0.564(0.542 ~ 0.587) 0.532(0.515 ~ 0.549)
& TG 0.680(0.668 ~ 0.693) 0.633(0.623 ~ 0.643)
ML A 5% 0.680(0.667 ~ 0.692) 0.617(0.607 ~ 0.627)
fE B R 2 R 4 0.677(0.664 ~ 0.690) 0.642(0.632 ~ 0.652)

0.621(0.618 ~ 0.623)
0.664(0.659 ~ 0.669)

0.617(0.604 ~ 0.630)
0.642(0.620 ~ 0.664)
0.552(0.532 ~ 0.572)
0.669(0.655 ~ 0.683)
0.551(0.528 ~ 0.574)
0.693(0.680 ~ 0.705)
0.687(0.675 ~ 0.700)
0.688(0.675 ~ 0.701)

0.654(0.652 ~ 0.657)
0.681(0.678 ~ 0.685)

0.615(0.605 ~ 0.625)
0.638(0.621 ~ 0.654)
0.511(0.498 ~ 0.524)
0.617(0.603 ~ 0.632)
0.507(0.490 ~ 0.523)
0.648(0.638 ~ 0.658)
0.622(0.612 ~ 0.632)
0.653(0.643 ~ 0.663)

HAth PGS S , BMIE) &R 22.1 ~ 23.9 kg/nt?,
I [ 170 5k 5B M 80 ~ 86 em, L0 Pk 72 ~ 80 cm >,
A 5 v A5 2] (1) BMI Y] 05 A1 55 1 ) 2 BBl D) 05
2002 445 A BRI SE AL, 2F— 2D Bk 1 EE
EERRIE o AR, Lo MM PRI V) A A AN A A B A
REFAEZES T iis S8, L E Y 52
h1 80 em; i A CIHHE RS N E R S % Lot
Y5 F30T 85 em.,

AT, WEE BMIG , I 5 B ML AT 77

PRSI I SR S, 29 BH 2 B A2 AR P v 1) ST S
B . 1 HL, 5 BMIAH F, 000 s PR % Y
ROC [T 1 AU K, A 88 e i Tl 4, 3 5 Bk
A EFTT A R I BB A% T G- S5 I
B SR, O P IR P A E B b, W PRl 42 i
IEH B X T B A S B A S
BRI & B, I A S 30 I A 2 2 22 S T

1o e R AT R A, L v v D L 0 e (5
50 ~ 59 B Lok 60 ~ 69 % 2H) Y AHFZE LG



FRAETATIR A2 5 2019 4F 12 H 5540 %55 1219]  Chin J Epidemiol , December 2019, Vol.40,No.12 -1539-
RS PO A IR G 5 PR 2R S 1A)3E L BMIL A L) s, LA RO o7 A S50 B (9% ) RS 2 (%)
4k BMI(kg/m?) Lok BMI(kg/m®) BN [l (cm) PRI [l (cm)
el % i LY o LT L R, BUR 4R
Bl R R Bl Uk R Bl Uk RESE Bl R s VIS B YIS i i
FLL
[ (INES 24.1 5278 66.55 27.0 21.87 90.03 242 5670 63.80 27.6 22.22 90.43 84.0 53.59 64.67 79.8 60.57 62.62
S 239 61.43 58.15 27.7 19.06 90.10 24.0 61.95 5570 283 18.99 90.16 82.9 69.49 55.63 79.9 70.09 56.91
F2WER
e Il 244 5420 6327 27.7 19.10 9024 245 53.71 62.89 27.8 2028 90.35 862 59.63 57.87 85.6 48.71 68.99
W PRI 246 60.96 57.96 28.4 17.44 90.16 25.6 48.01 67.79 28.7 17.39 90.18 88.0 64.48 57.28 86.0 57.44 63.13
& TC 246 5135 5738 28.5 1126 90.12 23.9 5576 48.17 288 10.64 90.02 862 59.80 49.77 76.7 78.01 24.60
fXHDL-C 23.8 7277 52.62 28.0 21.41 90.13 23.6 7221 4598 28.7 16.64 90.26 87.0 67.89 57.66 83.0 67.28 50.33
/& LDL-C 22.8 75.08 35.52 28.5 1237 90.16 249 46.86 59.45 28.9 10.07 90.28 80.9 79.43 2937 744 8622 17.51
TG 233 77.61 49.06 27.8 2226 9028 23.5 69.51 50.45 282 17.72 90.32 86.2 70.78 5824 823 67.61 5439
LG5 233 7328 54.19 27.5 22.10 90.00 23.6 64.81 53.23 28.1 16.75 90.37 86.2 6547 6321 79.8 73.28 44.59
fal R EEE 244 63.77 62.79 27.8 22.80 90.52 242 6332 57.97 28.0 21.48 90.03 862 70.46 58.01 855 5518 66.89
F6 AR BMIANE FIYLE I ACHHE RS 2 7% 19 PARP(%)
BMI=>24.0 kg/m’ BMI=>28.0 kg/m’ JEEFR =85 cm JEEFRl =85 cm
JSUSES B 7 B Bgi S ey Ltk
OR{H PARP OR{H PARP OR{H PARP OR{H PARP OR{H PARP OR{H PARP OR{H PARP
[0S 268 413 242 392 321 165 279 174 252 369 219 347 224 244
W PRI 190 274 173 249 1.88 73 1.71 77 223 321 232 371 221 239
S22 RER A
[ (I0ES 234 407 230 401 281 187 273 193 231 427 204 400 217 335
e 198 334 188 312 167 7.8 1.83 103 239 442 227 449 214 329
B TC 1.07 3.5 1.15 72 1.01 0.1 1.03 04 119 9.8 1.11 6.6  1.05 2.1
L HDL-C 3.08 515 198 336 250 160 188 108 3.19 555 228 451 188 274
& LDL-C 1.04 2.0 123 106 112 15 1.06 08 097 -1.7 1.09 55 1.00 0.0
TG 290 493 232 405 250 160 202 124 334 571 266 516 236 369
TMAS S5 287 489 211 364 246 156 191 112 312 547 228 451 206 313
fER B EERE 299 504 274 473 304 205 268 188 342 579 269 520 257 403

s PARP: NEEHDRSEIS BETT 43 Fb 5 254k OR (R4 4EI3 (30 ~ ,35~ ,40 ~ ,45~ ,50 ~ ,55~ ,60 ~ ,65~,70 ~ , 75~ %) HiX (101); 5521k
TP OR(HIRHEAEIR (<45,45 ~ ,50 ~ ,55~ ,60 ~ ,65 ~ ,70 ~ ,75 ~ %) HuIX (104>)

S W AR R P R AR AL RO R A, n] REJE N OA 5
2R A NHAF IR, 2940 2 VAL, RN
ey W8 I F) A AR A 35 5 T 2 1 AR AE 40 ~ 69 %7 ]I
I AT % 2L A9 T v R e, DR ok 2 R A e ) 2 5
RO S AT B A R P A AR I R A R, LR R
g WEE (L H1 LA 1) () A L 5 P B LA S 15 1
KA, RIS M FE A L
ABEFEUIAE T NBEFEAS A K, 7 i
DA™ o T HL , I LW & 23 £ FE LR AR 2 U
S PR IEAT AT BUORIEAR B AT
—ERRIRYE . 1, AU W O , A BER
RE BMI I -5 25 1004 Qi A o PR 38 2 Tl g PRLAR G K
T LAE TSR T . U, ARBFTE AR 51
JE 2 W S PR AT A AR R R, ELIL IR A (A
55 2 W A A TP AT , AR FFE A R AME AR R AL

AR BT A

AHFFE I 3531 CKB I H 10 4~ X FEZE 50 71
NFNES 2 W AT 2 7 N B 45 8] e
B PR 2R S 1 BMI AT [T B 38 B V0 . Rz Y)
U R T AR P AR, A B R b AT T
X F BRI G B R 28 S F g M A 2R
B
bR e SR (AT P N R R IERUIEN
R T S0 CKB I H 9 BAS LB 430 H s X 1 357 74
BN Y, O F I 52 5 H A R M
L T0ANT H KA A % 19 TAE AR
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