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the risk of nephrolithiasis
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[ Abstract | Objective: To explore the association between Chinese visceral adiposity
index (CVAI) and the risk of nephrolithiasis. Method: This cross-sectional study analyzed
data from 78 438 Chinese adults who underwent ultrasound examinations during health
screening at the Health Examination Center of Affiliated Hospital of Yangzhou University.
Participants were divided into quartiles (Q1-Q4 groups) based on CVAI. Multivariate
logistic regression models were utilized to evaluate the association between CVAI and
nephrolithiasis risk, followed by subgroup analyses to further explore potential relationships.
The performance of CVAI in predicting the risk of nephrolithiasis was evaluated using
receiver operating characteristic (ROC) curves. Results: Increased CVAI was significantly
associated with a higher risk of nephrolithiasis, with prevalence rising from 3.36% in the
Q1 group to 10.67% in the Q4 group (P<0.01). In adjusted models, CVAI was positively
correlated with the prevalence rate of nephrolithiasis (OR=1.002, 95%CI: 1.001-1.004, P<
0.01). The risks of nephrolithiasis in the Q2, Q3, and Q4 groups were 1.196-fold (95%ClI:
1.069-1.338, P<0.01), 1.260-fold (95%CI: 1.109-1.433, P<0.01), and 1.316-fold (95%CI:
1.125-1.539, P<0.01) higher than in the Q1 group, respectively. Subgroup analysis
revealed that CVAI was positively associated with the risk of nephrolithiasis in male
participants, individuals aged <60 years, the hypertension group, populations with or
without diabetes mellitus, and the normal body mass index subgroup. Genders and age
had an interaction effect on the correlation between CVAI and the risk of nephrolithiasis
development (both P<0.05). The ROC curve analysis demonstrated that CVAI exhibited
superior predictive efficacy compared to waist circumference, body mass index, visceral
adiposity index, weight-adjusted waist index, cardiometabolic index and body shape index,
with an area under the curve of 0.622. Conclusion: In Chinese adults, CVAL is positively
associated with the risk of nephrolithiasis development, which may serve as a potential

predictive marker for nephrolithiasis.

[ Key words] Nephrolithiasis; Obesity; Chinese visceral adiposity index; Risk

prediction; Cross-sectional study
[J Zhejiang Univ (Med Sci), 2025, 54(3): 382-389.]

[ @EBEIE | 4K E 35 2 (body mass index, BMI) ; W JE 2 B 38 4 (visceral adiposity
index, VAI) ; = Bt H i (triglycerides, TG) ; & % & s & & 12 B & (high-density
lipoprotein cholesterol , HDL-C) ; ¥ B P it J& B 45 £ ( Chinese visceral adiposity index,
CVAI) ; /&% 2 5 %& & 2 ] B (low-density lipoprotein cholesterol, LDL-C) ; 53X & 4%
VB4 4iE w1 2% (receiver operating characteristic curve, ROC ¥ 2% ) ; 4k & 1] < 1% [ 45 4«
(weight—adjusted waist index, WWT) ; < JE/X 34t 35 #¢ (cardiometabolic index, CMI) ; &
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KT %5 46 2 (a body shape index, ABSI) ; Jb A& Y (odds ratio, OR) ; & 43 X 18] (confidence

interval, Cl) ; ¥ & F @ #2 (area under the curve, AUC)
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Figure 1 Flowchart of sample selection
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Table 1 Characteristics of the study population
s T n(%)]

ISl n CVAI () B o B (em) T (kg) JEEFEl (cm) BMI(kg/m*)
JERUN 78 438 86146 48+15 46 611(59.42) 169+8 69+13 84+10 24.30+3.53
CVAIQI#H 19610 25+20 38+10 4931(25.15) 166+7 57+7 73+5 20.85+2.00
CVAI Q24 19609 72+10 47+12 10 988(56.04) 168+8 66+9 814 23.34+2.12
CVAI Q34 19609 103+9 52+14 14 468(73.78) 170+8 72+10 8614 25.09+2.22
CVAI Q441 19610 144+22 55+15 16 224(82.73) 171+8 82+13 95+7 27.93+3.12
P’ — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

A | n BMIZRAL SSIAFE E (mmol/L) =8 H i (mmol/L)

iE o e

PR 78 438 38 170(48.66) 29 162(37.18) 11 106(14.16) 4.88+0.94 1.79+1.60
CVAIQI#H 19610 18 397(93.81) 1198(6.11) 15(0.08) 4.61+0.84 0.92+0.42
CVAI Q24 19609 12 520(63.85) 6661(33.97) 428(2.18) 4.90+0.91 1.44+0.81
CVAI Q341 19609 5905(30.11) 11 826(60.31) 1878(9.58) 4.99+0.95 2.02+1.44
CVAI Q441 19610 1348(6.87) 9477(48.33) 8785(44.8) 5.02+1.02 2.76+2.34
PIE’ — <0.01 <0.01 <0.01

4 n HDL-C(mmol/L)  LDL-C(mmol/L)  JRFR(pmol/L) BEPRI o L Egrral
JENEN 78 438 1.30+0.33 2.77+0.75 345491 6975(8.89) 28 130(35.86) 5580(7.11)
CVAIQIAH 19610 1.55+0.32 2.52+0.67 286+70 234(1.19) 1436(7.32) 658(3.36)
CVAI Q24 19609 1.34+0.30 2.84+0.73 332+81 977(4.98) 5192(26.48) 1203(6.13)
CVAIQ3#H 19609 1.21+0.26 2.89+0.76 367+84 2024(10.32) 8880(45.29) 1626(8.29)
CVAI Q44 19610 1.11+0.24 2.82+0.80 395+90 3740(19.07) 12 622(64.37) 2093(10.67)
PE" — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

— TCAHSCEE . TR CVALZ LLE . CVAL: Ho [ P I AC SR 45 BMIL: PR B 48 450 HDL-C « = %% 52 I8 2 14 I [T B 5 LDL-C - IR iR

A HE A
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Table 2 Multivariate logistic regression analysis of Chinese visceral adiposity index and nephrolithiasis risk

. Y 1 R 2 LAY 3
LNy

OR(95%CI) P{H OR(95%CI) P OR(95%CI) PIE
CVAI 1.009(1.009~1.010)  <0.01 1.004(1.003~1.006)  <0.01 1.002(1.001~1.004)  <0.01
AFCVAL Q25 Q1 1.883(1.708~2.075)  <0.01 1.284(1.152~1.430)  <0.01 1.196(1.069~1.338)  <0.01
Q350Q1 2.604(2.373~2.858)  <0.01 1.447(1.284~1.630)  <0.01 1.260(1.109~1.433)  <0.01
Q450Q1 3.441(3.145~3.765)  <0.01 1.610(1.396~1.858)  <0.01 1.316(1.125~1.539)  <0.01
P1E" <0.01 <0.01 <0.01

NIE) CV AL R SAG T  BUR 1 TE AR et B 2 AR AR i M AR TS ROAE AT U A R 3 AR AR A3 PR T R B DR |
1 LR T oy R O[T A 8 i 1 ML e L PR EAT IR . CV AL v [ DR RS 2 OR : LR LE 5 CL: B IXCT]

1.005, 95%CI: 1.003~1.007) . 4 J& J% (OR=1.005,
95%CI:1.001~1.010) =% 3F ## K 7% (OR=1.002,
95%CI: 1.000~1.003) .BMI iF- 4 (OR=1.004,95%CI ;
1.002~1.006) 2 "B 45 A1 J2 o5 KU 347 522 TEAH OC (1
P<0.05) , HAESIFIAERE X CVAT S B 45 47 % 5 K
W A S HAE R . 5w, WIERR DT B R AEA
[F] 720 Hh A 7E 25 AR AR AL
2.3 CVAIXE &S A a B e

ROC & 4 2 (K 2 F1 ke 4) o |, A4
T B JrEAH 56 A% e 48 br (JEFEL . BMID) 158 784 48 A5
(VAI,WWI,CMI,ABSI) , CVAI XF & 45 £1 % 9 K
6 14 LI 5 RE MR AR (AUC=0.622) . LA 90.737 N
FEBE , CVAT U B 25 6 %2 9 IRV A o 5 18 Ry

0.536, BB EE 7 0.648, LR A AR AR T H AR 45 -
SEIRPEIN  CVALLE ] CRE o0l B 285 0 LRSS 1)
TN KRB T A A5 A, X B 4t A AU Y T A
—EME
3 W it

HHET, CVALE ) iz TPl B NREA T
THT P f AR IO, J0OH PR B I e 1 Lo I A
JogH AR BRI, T CVAT S B 45 4 & AU =2
[E] (O AH PR ESE A BR o 01, Zhang 45738 18 14
Wi T A 5 2 0, CVALIG T 100 B, BR38 n— 4> 5.
I, B 45 A 59 RN 1%, B CVATAE Ny v [
T AR TIE JRF: %) AR 5, AE VA v ) AR ' %

R3 P EPNMENL RS RS A A XU B LA 22 &R logistic B 73 Br&s 2R

Table 3 Multivariate logistic regression analysis of Chinese visceral adiposity index and nephrolithiasis risk in subgroups

_— 5 1 i 2 A3 P R

OR(95%CI) P1E OR(95%CI) P OR(95%CI) PE

P <0.01
o 1.005(1.004~1.006)  <0.01  1.005(0.999~1.010)  >0.05  1.005(0.995~1.015)  >0.05
P 1.006(1.006~1.007)  <0.01  1.005(1.003~1.006)  <0.01  1.003(1.001~1.004)  <0.01

AR <0.05
<60 % 1.011(1.010~1.011)  <0.01  1.008(1.006~1.009)  <0.01  1.006(1.004~1.007)  <0.01
260 % 1.004(1.003~1.006)  <0.01  1.003(1.000~1.006)  <0.05  1.001(0.999~1.004)  >0.05

[STIINES >0.05
I 1.009(1.009~1.010)  <0.01  1.002(1.000~1.004)  >0.05  0.999(0.997~1.002)  >0.05
H 1.006(1.005~1.007)  <0.01  1.006(1.004~1.008)  <0.01  1.005(1.003~1.007)  <0.01

IR >0.05
J 1.010(1.009~1.010)  <0.01  1.004(1.002~1.005)  <0.01  1.002(1.000~1.003)  <0.05
H 1.004(1.002~1.006)  <0.01  1.006(1.003~1.010)  <0.01  1.005(1.001~1.010)  <0.05

BMI >0.05
1E# 1.010(1.009~1.011)  <0.01  1.005(1.004~1.007)  <0.01  1.004(1.002~1.006)  <0.01
M 1.008(1.006~1.009)  <0.01  1.005(1.003~1.007)  <0.01  1.002(1.000~1.004)  >0.05
JIEL e 1.005(1.003~1.007)  <0.01  1.003(1.001~1.005)  <0.01  1.001(0.999~1.003)  >0.05

BMI: AT 40 OR : FL{E LE s CL: AR X 1]
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Figure 2 Receiver operating characteristic curves of
Chinese visceral adiposity index and related

indices in predicting nephrolithiasis

T4 o E AMEAC B i RS SR S A b T 4 A DU B
Rhe
Table 4 Performance assessment of the Chinese visceral
adiposity index and related indices in predicting
nephrolithiasis

EFR O AUC(95%CI) R R BURUE
CVAI  0.622(0.615~0.630)  90.737  0.536  0.648
VAI 0.577(0.569~0.584) 0.662 0486  0.632
WWI  0.543(0.535~0.551)  10.035  0.459  0.608
CMI 0.597(0.589~0.604) 0.505  0.578  0.569
ABSI  0.537(0.529~0.544) 0.078 0540  0.517
[ Rl 0.621(0.614~0.629)
BMI 0.608(0.600~0.615)
CVAT: HFE] PN DR BB R 35 555 VAT 9 JDE B k35 35 WW L R 5
R I L1 K5 CMIL: O A S48 505 ABST: BB 2545 %0 BMIL:
REFRHG AUC: IR R A CL: EAE X

84.750 0.543  0.637
23.650 0.461 0.702
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