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HE: HARTELEINELZATE (polycystic ovary syndrome, PCOS) A B B P I BE B 48 51 (vis-
ceral adiposity index, VAI) il 5% 5 = #&Ht (insulin resistance, IR) . 55 2[5 Bt A 5B 5T IESE 0N
202347 E2024F9H TEREMNKERBE —ERERME, FaANArHERPCOSER 2444, )
ERAEEIRD NIRAKIEIRA, HEWAVALRHE A A SR 78 5 (Chinese visceral adiposity in-
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Abstract

Objective: To explore the feasibility of applying the visceral adiposity index (VAI) as a predictive
marker for insulin resistance (IR) in individuals with polycystic ovary syndrome (PCOS). Methods:
This retrospective cohort study consecutively enrolled 244 PCOS patients who visited the Depart-
ment of Gynecology at the Second Affiliated Hospital of Chongqing Medical University between July
2023 and September 2024 and met the inclusion criteria. The participants were stratified into IR
and non-IR groups based on insulin resistance status, with subsequent comparison of visceral adi-
posity index (VAI) and Chinese visceral adiposity index (CVAI) levels between the two groups. We
further compared the CVAI levels between the two groups. Logistic regression analysis was applied
to assess the correlation between CVAI and the risk of IR in PCOS patients. The receiver operating
characteristic (ROC) curve determines the cutoff value of the CVAI for predicting IR in patients with
PCOS. The confusion matrix evaluates the efficiency of CVAI in predicting IR among PCOS patients.
Based on the CVAI cutoff value, participants were divided into high CVAI and low CVAI groups, and
the prevalence of IR and clinical characteristics were compared between the two groups. Results:
The CVAI in the IR group (64.45 vs. 15.13) was significantly higher than that in the non-IR group,
with a statistically significant difference (P < 0.05). Logistic regression analysis indicated that CVAI
(OR =1.058,95%CI 1.039~1.079, P < 0.001) is an independent risk factor for the development of IR
in PCOS patients (P < 0.05). ROC curve analysis revealed that the cutoff value of CVAI for predicting
IR in PCOS patients was 42.73, with an area under the curve of 0.889, a Youden index of 0.651, a
sensitivity of 81.20%, and a specificity of 83.90%. In PCOS patients, the accuracy of CVAI for predict-
ing IR was 82.38%, with a precision of 77.38% and a recall of 81.25%. The high-CVAI group exhib-
ited significantly higher prevalence of insulin resistance (78.10% vs. 13.67%, P < 0.05), along with
elevated waist-to-hip ratio (0.90 vs. 0.82), free androgen index (7.00% vs. 3.68%), fasting plasma
glucose (4.95 mmol/L vs. 4.68 mmol/L), fasting insulin (17.70 pIU/mL vs. 7.28 plU/mL), and LDL-
cholesterol levels (2.82 mmol/L vs. 2.47 mmol/L) compared to the low-CVAI group (all P < 0.05).
The high-CVAI group demonstrated significantly lower levels of sex hormone-binding globulin
(24.34 vs 45.71 nmol/L), luteinizing hormone (9.64 vs. 12.19 mIU/mL), and LH/FSH ratio (1.70 vs
1.88) compared with the low-CVAI group (all P < 0.05). No statistically significant differences were
observed between groups for testosterone (51.42 vs. 50.11 ng/dL), dehydroepiandrosterone sul-
fate (278.60 vs. 268.20 ng/mL), follicle-stimulating hormone (5.67 vs. 6.12 mIU/mL), or total cho-
lesterol (4.74 vs. 4.53 mmol/L; all P > 0.05). Conclusion: The use of CVAI for predicting IR in patients
with PCOS demonstrates certain feasibility, and our research team will further conduct prospective
studies to validate these findings.
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1. 5|8

% FEYP 25 A 1iE (polycystic ovary syndrome, PCOS) & # UL AR5 N 73 WA T s, 3 B & s A Lo ik
PERIZ A 7.8%[1]. PCOS LAA RS £5. Mg, B, UNEZTFLUCR &b, TRERAL v EE
HFAE[2]. HEHIE, A EBUE PCOS B3 i & 25 #i(insulin resistance, IR) [ R AEF N 56.3%[3]. IR $54E
A 20T R B 2 R BB AR () op JR B 3 S N TR B IRPIRAS SIS AR T Th e S 4« AU AH 505 A
W 38 I Je 1 4 SR [4] . WOTAY PCOS B B &I IR, $ iy oA 3 B 3 Elm R & e

I PR A H i i A 1 e 60 K i 22320 36 (oral glucose toleran test, OGTT) A 111 ik e 7 4 it & 20 RE T il 26
(oral glucose insulin releasing test, OGIRT)K1EAl IR iR i36BR B & TS BIRE AT &G b s, F
T HRBERT S RBESS 30 4350 1 /NI 2 /NIE 3 /NI G K L, FERTHG, AN RSCAR B R o o) R R I
PSR, RS, HERS B ONRE . A FREARR TN IR, A BTkl e i AR EAL O B A, Y
AR I IEZS): 35 NI

PCOS H& H ERAEPE(WC > 85 cm) I R AE AN 80%, *FT BMI IEH ] PCOS B E1H 50% K41
RINERES]o MR RE I SRR rh ot/ im) Co P R JRE b B I 7 (2 2 I AR )ik 22 SRR i BF S
JIFE B 77 5 R 1 R e e ok PR I B AR TR S 40 W AR M DR A SRE S AL 51 K IR [6]. FEVEREE
TRERHIFHIBA 38T 7 9067 2NN BN AERE DT S IR R &R, RIWABEAEN & &5 IR B 8%
TEAESG[7]. BEG, PCOS &3 AR 7 & AR L AT g S B IR AR . Amato S5 S 3e BU# A, # ik
FiEFe % (body mass index, BMI). HE[E (waist circumference, WC). H i =g Al 55 %5 £ fg & 11 JIEL ] s A &5
A, FEHT I AR 7 HE B (visceral adiposity index, VAT), A8 it oy fI A 15 & ARFE 8], VAL IR WITE & KA
NBER ST, A FE MR R A AR 3 Z 5 [9]. B, Xia 287F VAL [3EAE Bk — 2D gy N T &%
&, JF4 CT HriE, #HH A E A BEAE G F8 $(Chinese visceral adiposity index, CVAI) [10]. A7 & 1E
PFAE PCOS /% CVAL/KF5 IR (IAHRIE, /1T CVAI Tl PCOS 8 K 2L IR A RN {E -

2. MIRMEMAE
2.1. ARIR

RWFFOELLIN 2023 4F 7 H & 2024 4 9 HIEH PREFRIRFMHE S BB AR 1252 1) PCOS &
% . PCOS LW #E 2003 4E Rotterdam FRUE[11] [12]: (1) HELRH, Wk KAV CHEGE, (2) it
W MURE A IG R R IR/ B s R R M, W2 B % (3) KA HRINI 2 BERE L, RIS S
WA >10ml, FE)IER—VIHE EEAAR 2~9 mm FOREE > 12 4. 76 Rl HE P 2 4, HepRH A 5] A HE
YN BEAS (F2007 (L35 FOR AR ThRE S NSRS N - FARMME . M AL R IMAESS), DL S| m
FMFE R (4G Cushing ZEA1E. AEL AN L IRAEFESREEAAE . AR Z 10N 2 I P IR 25 o

IANFRE: FhE 18~45 % .

HeBbrt: (1) U 3 58 A PR S 25 () G o s T PR PR 2 e Tt et 2y e i e
Wy S5 2454) S e B R AR 250 (0 — RIS 2454); (2) b TSR sl ZLIH: (3) M EH B iseA

A ARAEERE TR A Al . R4 244 5] PCOS B & fFH N
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22. ARFE

2.2.1. EE&EN

G BE W TR (1) —MRIEIREHE: T8 B&. fRE. WC. B (2) Mz Tars: =
i BRI SRR . MR RS S IRE N, WS AEERIE . mARARGER . DR . BT RO
(A& 2~4d, =/8), TEBUN EHERKILNE; 3) PR EIEPR: 2R M (fasting plasma glucose, FPG)+
73 JI5 2 &% K (fasting insulin, FINS)FIRI &I 47 f5 0.5+ 1. 24 3 /N LR A0S K R (4) FRRR
Pre SIRREEE. Hb =R, & AR IR AR I8 R B IR .

2.2.2. FHEAR

(1) BMI = {AHE (kg)/ & (m)?s

(2) M L (waist to hip ratio, WHR) = WC (cm)/& Fl(cm);

(3) FRASHIA I I 2 K PUTE B (homeostasis model assessment of insulin resistance, HOMA-IR) = FPG
(mmol/L) x FINS (uU/mL)/22.5 [13];

(4) VAI (&) = WC(cm)/[36.58 + (1.89 x BMI)] x [H i =5 (mmol/L)/0.81] x [1.52/7% % & s &
(mmol/L)] [8];

(5) CVAI(%)=-187.32+1.71 x 4Ei#E +4.23 x BMI+1.12 x WC (cm) + 39.76 x Lg [H i =i§(mmol/L)]
= 11.66 x =% 5 5 25 1 (mmol/L) [10].

2.3. G EAE

KH IBM SPSS Statistics 25.0 AN B AT ST 0 M. @ &R TRSK A Shapiro-Wilk A58 % Fidk
ITIEAYERL, FE RS MNERIRILIIE + PREZEKX £ )&, HRBCRA % A4
AT B 5E B ORER A R AL BRI 4 A2 3 M (P25, P75) 1367, 41 EL 4R ] Mann-Whitney U #556. 11%1
VORER IS H A te s, IR R R K6 . J6 R A BRI R Logistic [71 VA5 1 AT i 5 IR AH2C 1)
HKE, ¥ P<0.2 PHRRPAZIHE Logistic [1IH, 7381 CVAL 5 IR Z B FIFHHE. 226 VAL Filll PCOS
B IR 1323 B VR AL 1 28 (receiver operating characteristic curve, ROC). 1 R ¥ 4 FEEAN7E PCOS
BH PN CVAL T IR [2K6E. P <0.05 NZERH G5 L.

2.4. IR KISHRRE R 9 4H

27 2018 T RANM) (ZFEIPELLEAEILIA N 73l T K ILH) [14] K 2024 FRATH (2 ROV HELEEAE
IR RHBUSIA T RKILID [4] [15], FR45 G A 5 FHPUIR AR S VE 44 1 £ (homeostasis model
of assessment for insulin resistence index, HOMA-IR) 5 75 T 4307 £(P75) Fl 2 J§ % 15 2 (free insulin, FINS)
[FIEE 95 H /AL EU(P9S), FLE IR LWibrdEN: (1) HOMA-IR>2.8; (2) EMERFEAKF >20ulUml; (3)
R I IER . BB SIS R SIS IE 1 h LS. DAL 3 N E 1 ANBIEHT IR, HRAEES
f#1E IR, ¥ PCOS KI5 IR HF19E IR H. R CVAI Hilll PCOS &3 IR MAEWHE, ¥ PCOS &
F 9y e CVAI LA CVAT 4.

3. 58
3.1, BEE4SE

AT FILGIN 244 B PCOS H#, PCOS H3H IR IR A 41.39%, WC FA72E0CH 80.75 cm, WHR
WIHCH 0.86. L5 1.
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Table 1. Characteristics of patients with polycystic ovary syndrome

5% 1. PCOS BEHMELEASE

(@)
g BMI wC WHR T FAI
(x+s,year) [M(P25,P75), kg/m?]  [M(P25, P75), cm] (x+£s) [M(P25, P75), ng/dL]  [M(P25, P75), %]

26+5 23.47(20.47,26.30)  80.75(73.43,88.00) 0.86+0.066  50.26 (36.64, 64.24) 5.12 (2.80, 8.06)
(b)
SHBG DHEA-S LH/FSH FPG FINS

[M(P25, P75), nmol/L] [M(P25, P75), ng/mL] [M(P25, P75)] [M(P25, P75), mmol/L] [M(P25, P75), uU/mL]

34.43(23.70,49.65) 275.65 (213.04,354.75)  1.78 (1.23,2.47) 4.75 (4.52,5.07) 10.10 (6.44, 17.78)
©
TC TG HDL-C LDL-C IR
[M(P25, P75), mmol/L] [M(P25, P75), mmol/L] [M(P25, P75), mmol/L] [M(P25, P75), mmol/L] (%)
4.64 (4.05,5.12) 1.12 (0.81, 1.64) 1.31(1.16, 1.51) 2.65 (2.18,3.07) 4139 (101/244)

7E: BMI: fRFiEFEE; IR: ESERIEP: WC: JEE; WHR: B, T. S8, FAL WEMEMEIES, SHBG:
MM REABRE; DHEAS: MERMEAKMEN; LH: HA4MRE; FSH: UIVEHEEE; FPG: ZEIMME; FINS: =
S, TC: SJHMERE, TG: =B, HDL-C: S EAMER:,; LDL-C: %% A8E A IH E .

3.2. IR A 54 IR 4AkY VAI £
IR 203t 101 41, dF IR ZH3% 143 1. IR 41 VAI fil CVAI B & T3F IR 41, ZRA G FE (P <
0.05). &R W% 2.

Table 2. VAI of IR group and non-IR group
2. IR A53E IR £AKJ VAI

febr IR #(n=101) 4E IR 4H(n = 143) Uit 14 P {8
CVAI 64.45 (44.89,82.57)  15.13 (-1.74,32.25) -10.34 <0.001
VAI 3.28 (1.76, 3.42) 1.43 (0.83, 1.69) -8.80 <0.001

T VAL WIEEMife%; CVAL: JE ARG HE S
3.3. PCOS &3 IR By Logistic BV 47

N LR R Logistic [F1UH 43 #% 7] GESZM PCOS 35 KA IR MITRAR R R AT ImIE. P <0.20 (A
#, Wl CVAL. WHR. VFESHEBGRIE . THIMEE SIRE D SR S AR FE R 5 A IH [ AN 2

A& Logistic [FIAM M EFAT 08T ZHEK Logistic [FIAMr#E B, CAVI A PCOS ##& &4 IR Kk
SLfERIE (P < 0.05), WL 3.

3.4. VAL ¥ PCOS £ IR BT sE

ROC M #riom, 7 PCOS FE i H CVAIL il IR BIEWHE N 42.73, BhZ FIHIFA N 0.889,
ZPBHe BN 0.651, REUE N 81.20%, HFHEH 83.90%. VAL X PCOS H:3# IR B AT Hizkiathe, i
BTN 0.831. SR 4. K 1,
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Table 3. Multivariate and Multivariate Logistic regression analysis of factors influencing insulin resistance in patients with
polycystic ovary syndrome

% 3.PCOS BE.X4E R ZMMEZWEEZE R ZEZE Logistic BYFASHT

IR EK Logistic [\l #T1 Z A& Logistic [B17 53471
Variables
OR (95%CI) P-value Adjusted OR(95%CI) P-value
CVAI 1.067 (1.051~1.084) <0.001 1.058 (1.039~1.079) <0.001
WHR 3.151 (2.212~4.489) <0.001 0.891 (0.529~1.498) 0.662
T (ng/dL) 0.999 (0.998~1.010) 0.840
FAI (%) 1.132 (1.061~1.208) <0.001 0.979 (0.920~1.042) 0.500
SHBG (nmol/L) 0.951 (0.934~0.969) <0.001 0.989 (0.972~1.008) 0.252
DHEAS (ng/mL) 1.000 (0.998~1002) 0.952
LH/FSH 0.798 (0.612~1.041) 0.096 1.274 (0.860~1.887) 0.228
TC (mmol/L) 1.506 (1.107~2.048) 0.009 0.549 (0.197~1.526) 0.250
LDL (mmol/L) 2.259 (1.520~3.358) <0.001 3.444 (0.974~12.183) 0.055

Table 4. Cut-off points, AUC, Se, Sp, positive and negative predictive values of VAI for predicting insulin resistance in
patients with polycystic ovary syndrome
= 4. VAI Ul PCOS & IR BI35AE

fabr Cut-off {fi AUC 95% CI P1E U E RS FARSE I
CVAI 4273 0.889 0.848~0.930 <0.001 0.812 0.839 0.651
VAI 2.05 0.831 0.779~0.883 <0.001 0.713 0.853 0.566
Lo ROCHHZE
’ 2ok
— CVAI
— VAI
0.8 — ZHLK
0.6
i
J&
58
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1S

X B R (AL I

Figure 1. ROC curve analysis of CVAI for predicting insulin resistance in patients
with polycystic ovary syndrome
& 1. CVAI 7l PCOS £ IR #9 ROC Hhigk
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3.5. CVAI %} PCOS £3& IR BTN RE T4

CVAI ¥ PCOS HE# IR IEFATRINIBI BN 202 B, 4550 W3 5. CVAI aHE 42.73 % PCOS H¥&
IR TR IR RN 82.79%, FERIZR N 78.10%, HRIZF N 81.19%. AIiREHER CVAI X PCOS ## IR
B TR BE BT . 45 R L3 6.

Table 5. Predictive results of insulin resistance
%< 5. IR FUM&ER

e TAE
TRIEHE -
0 1 2R
B 0 120 23 143
SLhrE
1 19 82 101
E: 1K IR 0REAEIR.
Table 6. Evaluation of the predictive efficacy of insulin resistance
7= 6. IR TUNZREVEMN
A (%) HHIZ(%) (%)
IR 82.79 78.10 81.19

VE: HERGE: BT T IE A B K S B RO B S s RS R AE TN PCOS 3 &5 JF IR (A, T IR A ) L 8
HmlE. (ESLhRr PCOS B & IF IR KEIET, Hil ERR L.

3.6. & CVAI tA5{K CVAI ZHiY IR BiHZE KIS FREFE

5 CVAL 4111 IR B 032 = TIK CVAL 4, ZRA SR X (P<0.05); = CVAL 4TRSS
BEREAKY. BEARARE . BRIV ER EEE K TR CVAL 4, EFASRITHFE NP <
0.05); 7 CVAI 41/ WHR. I & HERCR 640, FPG. FINS AV 25 i A 2 1 JE [ 8 0 2 & T8 CVAL 44,
ZERAGFEE (P < 0.05); SEH. GRELN S FRMER . SRR . E [ A P AR A 2 S RS
E U (P>0.05). FFRINE T,

Table 7. Comparison of insulin resistance prevalence and baseline data between high CVAI and low CVAI groups

7. & CVAI 451K CVAI B89 IR BfmER KGR KRIFE

fetr 7 CVAI 4(n = 105) ik CVAI #(n = 139) UMt {E P{E
IR% 78.10% (82/105) 13.67% (19/139) - <0.001
WHR 0.90 + 0.06 0.82 £0.50 11.382 <0.001

T (ng/dL) 51.42 (37.28, 64.46) 50.11 (35.84, 64.13) —0.882 0.378
FAI (%) 7.00 (4.87, 9.96) 3.68 (2.25, 6.14) ~7.114 <0.001
SHBG (nmol/L) 2434 (17.47,32.53) 45.71 (33.90, 61.86) -8.825 <0.001
DHEA-S (ng/mL) 278.60 (220.05, 364.80) 268.20 (208.80, 336.10) -1.335 0.182
LH (mIU/ml) 9.64 (6.52, 13.63) 12.19 (7.76, 16.62) -2.708 0.007
FSH (mIU/ml) 5.67 (5.07, 6.86) 6.12 (5.448,7.14) -1.579 0.114
LH/FSH 1.70 (1.25,2.19) 1.88 (1.20, 2.74) -2.419 0.016
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FPG (mmol/L) 4.95 (4.63,5.20) 4.68 (4.41,4.87) —5.423 <0.001
FINS (uU/mL) 17.70 (12.65, 23.75) 7.28 (4.98, 9.49) -10.393 <0.001
TC (mmol/L) 474 (4.21,5.19) 4.53 (3.95, 5.05) -1.854 0.064
LDL-C (mmol/L) 2.82(2.29,3.32) 2.47 (2.06,2.93) -3.875 <0.001
4. Wig

AR FiE S IR PCOS & CVAL K5 IR MAHME, SRERESLE PCOS EE KM CVAL Kl
IR. fEAHFFH, PCOS B IR B EN 41.39%, B CVAI 4EHH IR B9RFEEE T CVAIL 4]
(78.10% vs. 13.67%, P <0.001). % [K| % Logistic [[l 473 #T#&7R, = CVAIZKF(OR = 1.058, 95%CI 1.039~1.079,
P < 0.001)7& PCOS H# &4 IR AL G N E . ROC LR ARG PSS BB R, {E PCOS B+ M
CVAI Tl IR fIAMHE A 42.73, #hZR FTHFLN 0.889, LIBIEHCN 0.651, REFE N 81.20%, FrRr/EN
83.90%, MEFHEN 82.79%, FEifiFE N 78.10%, HHZFN 81.19%, E A WM TR 14 o

AHTFERIL, = CVAL B 1) IR B R R 5 T8 CVAL 4. NIEAR DT HERIE I IR B89 XU )
JERETRETE T2 (1) WA BIHRER T . R LU A kb . (AL, 51 1 40 B A KRN 22 ki 28
N, SEUENALEASRINEETE . 1% MG EECIRAS R 0 e 17 4 SR TR R R T (B R
HIRE), WORP R TRERNEGR, S5RHHSRAE G IR FMRERE6] [17]. (2) =lE#
A ARIDTAHMIAE R, 51 S AR 07 8 P R SO 2 3 00, 3ok 2 s s o T 3 3 26 W - M 77 P 17 A 5 4 410 o
B, IR AR A RO I 2 RS S AR B S R, 3 R U R B 2 B BB PR 18]
(3) 1B MESAE: BRFAIL, NEWIHR E VRN IR FE Gy, S SR e v 28R o IR 0 4 M 2 1k 24 e T
PAATih 2 P SRE R T, ALHE IR SR SRR T o FIET AN 3R 6 55, TEARJHEAR DG IR ff98 B AR pokc 55 224
[19]. (4) FEWTZHZ30 Bt ErEpT: A AR T 2L H e W IR RE I ZE MG 7 LRI EII, RAEEZ 50 1=
AR E A A0k, SIS TE T S A . M SRR 2R IR g . 2 44
MO ER, 51 R e 7 L2 5 R 3 0 B S b EE A, AT 5 SO 40 ko R I 2R 1 U PR [20]

PCOS H& 2 IR ¥ KAl OGTT M OGIRT, 7547 # &1 g 1A e 73 CRL,  #053 J o e ™= A 3t
16, BUEGRIRE, SRR EERERE B AT N E, R AR S R . R, R
T4 24 I B R AR A5 B PR 22 2R Tl TR o AN 42 1) ROC Ht 26 1R HIVRIE HEBEVE A CVAT Tl PCOS &
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