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Research progress in application of weight-adjusted waist
circumference index in risk prediction and evaluation of obesity-
related diseases

WANG Qi, JIANG Lingyu, LIU Xiangrong
(Department of Chinese Medicine Nursing, School of Nursing, Changchun University of Chinese
Medicine, Changchun 130117, China)

ABSTRACT Compared with traditional obesity evaluation indexes, the weight-adjusted waist index (WW1)
is a combination of waist circumference (WC) and the square root of body mass. WWT can accurately reflect
the relationship between abdominal fat accumulation and body mass changes in the obese patients, and it can
predict the risk of obesity-related diseases, such as type 2 diabetes mellitus (T2DM ), hyperuricemia, heart
failure, abdominal aortic calcification (AAC), erectile dysfunction (ED) in the males, osteoarthritis(OA) ,
asthma, dementia and stroke, and may be an independent determinant of left ventricular hypertrophy
(LVH) and an independent risk factor for stroke in Chinese adult hypertensive patients. The correlations

between WWI and the risk assessment and prediction of obesity-related diseases, such as endocrine
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metabolic diseases, cardiovascular diseases(CVD) , reproductive diseases, neurological diseases, asthma,

osteoarthritis, and non-alcoholic liver fibrosis (NAFLD), were now analysed in cornbination of the recent

domestic and international related studies, with the aim of providing references for the further study of the

assessment and prediction of obesity-related diseases.
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% 20304F, EEE 24 MAAEANPEA LAIEHE, Ep
EA L 1. 3542 NZ B RE R 2, 3R B S AE A
Hh T FILAC R ) LE K R T 3 26,400 . HAHT,
Z R IR FE =5 E (body mass index, BMI) PF#
JE AR, (HAWFSE O UESE . 7E B AR BMIfY
AR Z 8], B 5 2 20 S BR A3 A A7 AR B 25
BMI JC i 4 1 S W8 ik 28 3 09 B 105 40 A I 0 o i
FAE B B8 3 76 0 ML %% (cardiovascular disease,
CVD) B HUG 77 0 F 1E & R BTk i 835, X f
S GE WS RN EHAERT, #a T
BMI7E VA i 1 43 A5 A998 B g oA 2 70 Ik
ot U HE I R 35 B (weight-adjusted waist index,
WWI) i3 ¥ B E (waist circumference, WC) 5
T AR SE A, BE 08 T VA b s e i R s
ARG O, DT BEORS I B Ak I PR S B JR A S £ e
B . WWISERE 1 1% 58 B — 48 b D1 Al 4 BREIR 150 1Y
JBR, rHriR RS WCZ B AR [,
WWIE HAT Jo B A58 a7 B 55 45 . H il N Ak
XFWWI 5 A B AH SC B 0 % R BF R B D, AR SCHE
X WWI 5 JIE JHE A OG99 19 7] BB ¢ R #4745 34
SRR AT JHE AR OG0 1 e 2B R TR L 12 I R L S A T
H] WWT 5 8 Bk AR DG B0 =Z Tl 1 ¢ R4S
1 WWIRHE &

WWIH PARK % ™ F 2018 4F#2 H, J&—Fh
TPA A AR B R 5 0 A B 5 22 A SR A BE XU B4 B
RUFEAR . WC A] LS RS B 3 S 1w 5 350 i Js 7 Sk BRI
B, SR EAAE B W C I AT BE A2 31> PR (A5 A 5T
BRI, B WC SRR TIRE, HWC (cm)
BRI TR (kg) BY-FIrARITR WWI, M4 fiE o
W B EL ST T BMIT A4 e BR XU Ik T

2 WWI 7£ fE B #8 3% & 5% XU & 3 4 #0 5 o & /9
R A
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Obesity;

Obesity-related diseases; Abdominal-fat

HE e S 30N o3 0 RSN RE S0, Ml R ALEE N 4r i T
Yo #ws L AR R AR Y AR B E A
PG ST N 2 o BAL R A G AL ] 3 TR A
T A AR SR P S AR B 1 DG B R
2.1.1 WWI5 2 ARG (type 2 diabetes mellitus,
T2DM) T2DM ) A& A= 55 0 b A0 38 1 10 HE FR %
YIAHOG . — Wi gt v [ R R 35 8 2 LA 9 205 i b
PRARHE BIAFsE Y SRR s IR R ZHEE K
L AR ICACTR B FNAA T 96 B K OF 2 i R W W T
M EZEE, H T2DM 1 &7 R KA WWIF & i
B, TEREEME . AEEY . BMIL WC. I g K F-
ol FC A o0 o fE B R R T2DM 5 WWIAE
A A . SUNSE '™ FE— T K 15 464 £
Z Ak H BE V5 6. 05 4F 1y BF 58 h A . WWIKF
BERAAN 1AL, FR R T2DM B9 KUK 34 i 1. 96 1%,
H WWI5$i & T2DM 2 [ 47 75 B i 1) 6 % 1E AH ¢
K F . LIS Sl 20 477 45 5% Kk 1740
FELL BB R B . T2DM B R E WWIKF
Frmm s, WWIER 1~ 5f7, T2DM By &
RN 42% . 5 WC FI BMI % H A JE BE 15 br Lo
B, WWIFE T T2DM A& A= KB 75 1 B A 5 & i
WERGPE L AT A T R ORG ME Y B AN YA 9T T2DM
AR IR S %

2.1.2 WWI5 @R IME DING %" B 58 k&
B WWI T 5 s R IR I AE 19 % 9 5% T = 52 1E A
KKFR, HARZA)ZA AR MR I 5%
M. ZHAOZE " W58 R . WWI5 @ R R I e 5
LPEIEASE R, WWIAR In— A, BHikw
PR AAE B XGRS 80 37 %6, o 1k R DR R I RE FY) KL
S BN 3550, HE— LIRS T WWILAE N & JR IR i e
T PEAE FE AR B M . LI4E Y X6 494 2 5 5%
HEAT B B R A F S A R R . 20 % DL B AR
N ML R IR K5 WWIT 2 i) 50 i 1E A 56 6 &
HL P i v PR K VB W W LR S fe 8 -7t
MmAYEE WWIAE] 11.5 em-kg "B AF7E$3 4, &
BN B UTEh e, nTRE 5 5 M oA o bR R AR 5 AL
il 1 52 2R B He e WW T AR Ak i 4 S v B I %
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JIEL e 7 1 TR 422 388 C VD B9 2% 95 R RN 8 %
REREARAS TS, 0% 454 R 8 &k A 8 98 A3 I 3 o
P A 0 it B HH, TR S A 2ORE JIORR D7 R A R
HEAE SN I I AR R A 1 2o A v 5 00 I 0 ) R
2 SO N 7o )7 B 18 TN = 01 =3 1
JE A 5 S A 5w L LR AL, )
S1 & Sl bk ok AR B AR % AL A P B TR 4
DEEM, NIMINE CVD & 45 % R .

PARK %5 o #g 7 WWI 5 BMI, WC., JEH
B & b (waist-to-height Ratio, WHtR) Hl{&JE 5
# (abody shape index, ABSI) X} CVD % i % K&
FET- KB B sEm, 45 R BR: WWIFESN CVD 3t
TR 5 P e . R WWIXF CVD % A= Rl
LA B U BE 7 Y. DING 45 2 i 5% & B
K WWITE CVD SE T % 5 9E £k 1 1F A G 56
%, Y WWI=11.2 em-kg "B, o004 56 T2 KU
BB, HOARNZ BMI AT WC 8, 56U T
WW LA kg 2l 57 3500 BR324 4
2.2.1 WWI5.L 3w —5if 25 509 4 25 5 %
AR AZ AR S 5 0 R 01 19 45 (1 Ak I T R A A Y Y 4
RWIR: WWIS.L Il W Z [ HA B % &
PRI SE BOAE EE, WWI R & 200 ) 5300 0 R %
FIE WWIRARA M 1. 6715, AR L PR WWI
FE TR 5 98 05 T O AE M . TAO 5§ ™ iF 5%
R e o0 7 R e DA Bt 25 W WL T s T T
WWIL A 1A 37, O 5 o & 0 KU 3
69.5% . Y WWILi i P4 i3 2 5 FH 5 WWI
AR Y 2 7 B 2 5 8 & B B T 190. 9% .
W W LA O g 3 0 1) L 3012 W7 R KU TEA P & 4
BAERT, Dol Jy 3 U 1) T RS R AL TR o 7 s
ARG T A
2.2.2 WWIS@EIMmME  — 553 E A A & i & %
R AFNAFGE = G5 R BoR . WWIHR B S & WWI
eI BRI g 0 & AR R 1. 5 4%, R WWIH BMI
H W C BE B G b 0000 3 0 R A & AR o A E g
5N . WWIF 5 248 A I & 0 2 52 EAH
KKR, WHIE60~69 P F MBI A B E . CATS 7
XF 4715 48] s i B R R 0 3l L B AT 4 AT
ZER BN WWILH Z 0 ZEE (left ventricular
hypertrophy, LVH) P57 A%, WWIA] fg 2 [

BAT I R E LVH A 7 e R E . B,
WW LN F T 25 0l e 19 & A LA — 2 A (.
2.2.3 WWI 5§ ¥ 3 Ik 5 4k (abdominal aortic
calcification, AAC) — il 3¢ [E NHANES 4 /& 1)
WFoE ™ WoR . B WWIKSF- S8 AAC VF 5 1
i, AAC KR IEE S, R WWIE AAC 5
BIEM KR, #F—P LW WWIA]E  Fii 5¢ 5
40 % UL b RAE N R AAC KU I & Sy br s . 5
A 310 175 N 2 Jin i B 0 1m0 4 F o8 7 45 2R
Won: WWIEF & LA, AAC T 20 58 35
0. 95407, WWIS5 AACTE REMETFHE R R,
M BMIN 5 AAC P 2 A R, WCH AAC
TEANTOH e, RBIWWI S AAC I k4 K E%Y)
M, WWIZEHH AAC 7k F BMIAI WC, A
I, B WWIAE R AAC KU PEAS T B, X7 550
il s FE NHBE, i AR A T TR e H A R L
2.3 WWI5 47 R %R %K

JEERAY 5 8 5 R AT . R HEPT. HE AR A
O IS R G0 A 18 PR B DI A OG, XA BE R Geth
AW, R S BRI e A
HREM KA EHk, BHEEHRSSEAT R
PR b se, vTRe S RE T H0 T - -
JURN A IE F T BE O TS B0 T R (R AZ i
e T 3% 3 884 1] A7 3k K B Tk T ) A
WFo o R WWI 52 EERE RS (erectile
dysfunction, ED) ZIEMEKFR, WWIHA & 14
Hfr, ED & KU 38 m 75% , WWI & M4 L
B A AR ED %0 XU B A 0T o 7 B4 1R =
178%, H WWIXf ED 0y fiiill 5 J1 L F BMIFI WC,
A, MERERIRE R AR E AR R, —W
FEEBFW LM HEENR S SRER: BEW
WW K582 20 38 A B ARG, WWIA]
PE R VA AS 22 AU B9 A 2 T B T WO
BMI Fil ABST %5 JCAth I8 B 46 45, WWI 5 A 22 KU
ZIA A CHR M Oy % T, 2R, WWIE N —Fh
ZEATEE EPPAG T bR, E IO RN DTl A 5 R S
I, A R 5N PR A SC I R S R AN T R R
7 THT B AT 4 I R N A
2.4 WWISE£Y %R

—Ij1 6 923 4 8~19 % H /LS 5 HA M58
RN WWISLAE%E (bone mineral density,
BMD) BfHMEXFRE, WWITHE 1 A6, M
BMD g /b 0. 03 g-cm ™ *, 78 I Wi 50 Ais FRAF X 5 2>
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EEHBEATEAEEY W, KIM% Y #F5Rgs R e
A WWILE AR R 7 B o e 2 IEHSE K &R,
550 B LA B R BMID S A G R, R WWI
AR S 2 A B 3 A1 5 UL PR -1 8 £ R O R 17 o 24T
flif8dr. A ™ WoR . BEANFEWWIE &5
Bi# (osteoporosis, OP) Z AR IEM KK FR,
W& WWI=12 em-kg ', OP #k K b WWI
FrE i, #E— 2B UE AR R OP Z [0] £ 7E 1E AH
KK F . WWIFEA [ A i B 14 5 4 fk B %55 B0 A
X, SR ATAN NG 43 A B R UL P B R R e £ R
BAE R

B OP Ak, JE R J2& 7 R E 2 % .
— T EF X 20~80 % 3 [® BLAE AR IF S Y R B
N WWIAE X R (osteoarthritis, OA) H %5
RZEEH BN EMCKER, WWIHT & H8# S
FHOA BMEMTHE . 8 AR5 &S HAE BB OA
RARR AR, R 0RE T WWIE N A
OA KBS 36 A5 09 92 F . WWIAE Sy 2 e 4 i o 43
i 55 P B (R O R Y LA 8 b, TE BN DA
OP J OA % JILPA B 8 5206 7 1 HoA B M {A
2.5 WWIL %k fofi 5=

NEREAE R Z Rt PEpm i R 2 G G R, S
ZRGEBEIN , RR IS R R R A R AT DGR A
Sy AR i 35 BMI, WHtR, WWI,
ABSI. 4[5 3£ 48 R HE 11 B2 48 20 (conicity index,
Conl) 45 JE B VT Ak $8 A 15 50 28 RS 6 56 i F 5
SER R BE A WWIL ABSI A Conl 5 i 1 K
5 B INAFEAE DGR, LK Rh G IBEAh 57 T N 22 RRAE
A 7 AR R A PR A R 0 . 3R B — 00 5% i i
FE T 0 OB 1 0 A 9 25 R R . WW IS i
ST AR G, WWI ] 2 A iR 2 5 2 & 3207 4y
BEMIEMEKR, WA WWITHE, RN
R B Z TR, IR AL T WW LR S R
T PEAh T Ty, o PR R B A T B R
AT BT IR T AT iER . — 1123 389443 5
5 (10 R DR T A F Y Y SR R . WWIES B A
A BB A e DRV B R, WOW TR DY 437
R A e A B 2 ) DAL B Ak T SR A O 43457 B 1Y)
AR R 62% , R & K1) W W AT - i 45 i
— AN ST fE K R, SR T W W LPEAG FE B AG
I A< R T I R
2.6 WWIL%e

HE i 5 BN W Wi 1) R AE A LR OE R, IR JE A

NG 17 3 A B AS 28 £ B DA R AT e ) 4 B R ASE Y
JRE N, DT E R W 1 & A . YU AR YR
44 480 44 20 % VA I AR N AR A5 R R . WWI
Fh e {2 W B R T R, HLPT R Z A AE AR L AR
Kk BeAh, HEE WWIR BT &, R &
g A IS S B AR R AL G A S R PR T
W W LI R L 2 5w A 9 A IO P . HAN & 1)
WX 9170442 5 35 BB Sy B R B . W g p 4k
BFE) 5 WWIZ i) 220 A0 DG OC &, HOCHR7E 53 1
AR /N T 40 % DL K 12 2 i A B Wi A B A A A
e g M REE RAUE R T W W LFE B iy
BHMAER, R WWIEAFE ] 4F 8% feE
iy S0 AN T Y 22 SR . WOWT S B i (1 43
il RURS: PE Al K T 1T w1 e A AR T Y B 5T
A o
2.7 WWI 5 3k & ¥ M B8 B5 AT (non-alcoholic fatty
liver disease, NAFLD ) = i £4F 4 14

H A 43K NAFLD SR 2 25%, Witk
ok 10 4 NAFLD B 5k 5 5 UL i BF R B9 o e
By R AHT . imfg SoR SR M E W o R
NAFLD., SHEN % “Y #F5¢ Wos . WWI 5 BT 5 5
PR BIEMECECR, WWIE T & 1A AL,
JF U B 7 78 P B 7. 60 dB-m ', Ho 76 A o AR
P ARSI, 478 WW L] R P74 I
& W7 TR BB S bR . HU 25 7 BRI 9E 45 R4 7
XFWWIE NAFLD M J 25 4k Z [ il
NN WWIARLE NAFLD 2 IEMEK R, 5L
Yefp I, M WWIKFEAR T 11,441 2 em-kg
i, WWI5 NAFLD 2 [8] i 1F A1 & ¥ 5 B &
I HAFFEHE R T WWI 5 NAFLD K AT £F 4k 1k 56 1k
TEA R NBERRAE Y 22 S Pk, TE4RE IR <402 W H
FrBEMEZ5EH P, WWI5 NAFLD FIAF£F 4k b =
] BA W0 EACOC R . Wik, WWIFE R PFAh I
JHE 55 R Wi 43 A (255 46 %, 75 NAFLD M £F 4 ik
RIEHR OGN BB LRI, hiE—PHRR
WWITE NAFLD FlATF 25 4 fb 5 3032 W . XURS: 91k
AU 00 e g A A AR

3 WWIMEA &KL B Fn f il 35 vx B0 B BR 15

WWIAE Sy — Ff 255 PF Al I e B HEAH 56 i e X
W (4 18 A, A T 22 BB 1 K 2R A R 7 TR AT
OB S, AR U RE ) A2 3 2 Bl KR AR
BLHE AR e AR AR B L U R RAERES
War 2L . B RAE . AU M ROME I E R
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WWI=11. 33 ecm-kg '3 CVD 9§ € R F+ & 95%,
4 B T R TJE & 68%; OP B EH fF WWI=
12.00 cm-kg "B Bf % WWI ) F+ 5 OP & £ R
ThwE 0 M WWI<<11.44 cm-kg "B, WWI 5
NAFLD Z A fIEAH O R BB 8 ', BT,
S W WP Al AT SR AH G808 AR o, A )
PIR I TE I 2 WA TE 22 7

4 B 4%

6 i 7 HE B 4 22 18 T S 1Y T B A G TR
2, MET BMI, WC R H &1L 55 08 e DA 45
b, WWIZER MRS, OIS RE . &1
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