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[Abstract] Objective To analyze the relationship between the visceral adiposity index (VAI) and nocturia in the US adult

population. Methods A cross-sectional study was performed. Data from subjects aged >20 years in the National Health and
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Nutrition Examination Survey (NHANES) database from 2007 to 2020 were collected, including waist circumference, triglyceride,
body mass index (BMI), high-density lipoprotein, age, gender, race, poverty income ratio, education level, marital status, smoking,
alcohol consumption, sleep disorders, depression, occupation, hypertension, diabetes, congestive heart failure, cancer, and nocturnal
urination frequency. Weighted analysis, multivariate logistic regression, generalized additive model (GAM), and curve fitting were
employed to evaluate the association between VAI and nocturia, adjusting for age, gender, race, poverty income ratio, education level,
marital status, smoking, alcohol consumption, sleep disorders, depression, occupation, hypertension, diabetes, congestive heart
failure, and cancer. Subgroup analyses were conducted based on age, gender, race, hypertension and diabetes to further evaluate the
relationship between VAI and the risk of nocturia. Results A total of 29,196 American adults were included. All subjects were
divided into 4 groups based on VAI quartiles: Q, group (0.32<VAI<1.01), Q, group (1.01<VAI<1.70), Q, group (1.70<VAI<2.95),
and Q, group (2.95<VAI<13.59), with nocturia prevalence rates of 28.5%, 31.4%, 33.3%, and 34.9%, respectively. In subgroup
analyses, the risk of nocturia significantly increased with higher VAI in the 20-40 age group, females and other Hispanics (OR=1.04,
95%CI 1.01-1.08, P=0.006; OR=1.02, 95% CI 1.00-1.04, P=0.035; OR=1.0S, 95%CI 1.01-1.09, P=0.026). GAM analysis results

showed a nonlinear relationship between VAI and nocturia. Conclusion VAI is positively associated with the risk of nocturia, and

may be an effective indicator for predicting the risk of nocturia occurrence.

[Keywords] nocturia; visceral obesity index; association; cross-sectional analysis
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Tab.1 Baseline characteristics of American adults in 2007-2020

€7D Q, A (n=7299) Q, 2 (n=7299) Q, 41 (n=7299) QA (n=7299) e P
PEIRAE (%)) 2083(28.5) 2290(31.4) 2430(33.3) 2550(34.9) 75.974 <0.001
AREHE [161](9) ] 539.888 <0.001
20~40 %/ 3021(41.4) 2463(33.7) 2063(28.3) 1846(25.3)

40~60 % 2135(29.3) 2399(32.9) 2508(34.4) 2815(38.6)

60~80 % 1752(24.0) 1981(27.1) 2265(31.0) 2262(31.0)

>80 %/ 391(5.4) 456(6.2) 463(6.3) 376(5.2)
P11 (%)] 41.246 <0.001
e 3456(47.3) 3778(51.8) 3804(52.1) 3691(50.6)

b 3843(52.7) 3521(48.2) 3495(47.9) 3608(49.4)
R 51(9)] 1220.578 <0.001
BT E AN 2813(38.5) 2998(41.1) 3142(43.0) 3295(45.1)

EVEBEA TR 2327(31.9) 1742(23.9) 1246(17.1) 825(11.3)

EPGREREA 675(9.2) 970(13.3) 1255(17.2) 1401(19.2)

HALPGIEA & 605(8.3) 770(10.5) 852(11.7) 909(12.5)

HAth 879(12.0) 819(11.2) 804(11.0) 869(11.9)

FRMCA L [11(%)] 150.868 <0.001
<1.3% 1834(25.1) 1949(26.7) 2055(28.2) 2333(32.0)

1.39%~3.5% 2464(33.8) 2473(33.9) 2542(34.8) 2521(34.5)

>3.5% 2345(32.1) 2204(30.2) 2015(27.6) 1798(24.6)

ES 656(9.0) 673(9.2) 687(9.4) 647(8.9)
2215 [4611(%) ] 347.511 <0.001
(=129 1270(17.4) 1527(20.9) 1822(25.0) 2052(28.1)

= e GED 1600(21.9) 1673(22.9) 1704(23.3) 1772(24.3)

UL 4429(60.7) 4099(56.2) 3773(51.7) 3475(47.6)
WS WAARTE (5] (%) 508.881 <0.001
SR S R R 3967(54.3) 4288(58.7) 4443(60.9) 4704(64.4)

il B, s 1421(19.5) 1589(21.8) 1707(23.4) 1686(23.1)

KLU 1911(26.2) 1422(19.5) 1149(15.7) 909(12.5)

AR (651 (96)] 132.962 <0.001
N 4325(59.3) 4199(57.5) 4010(54.9) 3721(51.0)

B2 1562(21.4) 1744(23.9) 1873(25.7) 1907(26.1)

EEi) 1412(19.3) 1356(18.6) 1416(19.4) 1671(22.9)
RIS (1511 (%) ] 5828(79.8) 5646(77.4) 5585(76.5) 5330(73.0) 97.468 <0.001
T HI S A (451 (%) ] 1606(22.0) 1850(25.3) 2056(28.2) 2242(30.7) 157.556 <0.001
TABH(%)] 655(9.0) 697(9.5) 868(11.9) 1022(14.0) 118.114 <0.001
TAEH(%)] 4582(62.8) 4276(58.6) 3982(54.6) 3844(52.7) 180.474 <0.001
fR ML (51 (9% )] 2008(27.5) 2461(33.7) 2923(40.0) 3308(45.3) 562.288 <0.001
MR [151(%)] 670.525 <0.001
w 6646(91.1) 6370(87.3) 6029(82.6) 5592(76.6)

= 503(6.9) 768(10.5) 1080(14.8) 1472(20.2)

RA 150(2.1) 161(2.2) 190(2.6) 235(3.2)

FeMLE L 1 2B [ (%) ] 153(2.1) 211(2.9) 248(3.4) 291(4.0) 46.912 <0.001
JERIE (151 (%) ] 614(8.4) 647(8.9) 788(10.8) 794(10.9) 41.031 <0.001

GED. 3 [/ i ) 5527 i



Med ] Chin PLA, Vol. 50, No. 5, May 28, 2025 @

R2  VAISRIRAER R I Z N E logistic [11IH 734454

Tab.2 Multifactorial logistic regression analysis of the relationship between VAI and nocturia

- T 1 T 2 [iEiK]
OR(95%CI) P OR(95%CI) P OR(95%CI) P
VAI(#4E) 1.04(1.03~1.06) <0.001 1.05(1.04~1.06) <0.001 1.01(0.99~1.02) 0.375
VAT DY 537 5
Q1 1.00 = 1.00 1.00 =
Q2 1.14(1.07~1.23) <0.001 1.10(1.07~1.13) <0.001 1.04(0.96~1.12) 0.342
Q3 1.25(1.16~1.34) <0.001 1.18(1.09~1.27) <0.001 1.01(0.94~1.10) 0.749
Q4 1.34(1.25~1.44) <0.001 1.33(1.22~1.44) <0.001 1.04(0.96~1.12) 0.370
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3 VAISHIRIER R T

Tab.3  Subgroup analysis on association of VAI with nocturia

. R 1 Ep) HT 3
OR(95%CI) P OR(95%CI) P OR(95%CI) P
AR
20~40 %/ 1.05(1.03~1.08) <0.001 1.10(1.07~1.13) 0.011 1.04(1.01~1.08) 0.006
40~60 % 1.02(1.00~1.05) 0.017 1.05(1.03~1.07) <0.001 1.00(0.98~1.02) 0.840
60~80 % 1.02(1.00~1.05) 0.036 1.04(1.02~1.06) 0.001 1.00(0.98~1.03) 0.789
>80 % 0.97(0.97~1.02) 0.261 0.97(0.92~1.03) 0.386 0.96(0.90~1.02) 0.173
i
P EEREA 1.04(1.02~1.07) 0.002 1.02(0.99~1.06) 0.114 1.00(0.97~1.04) 0.861
[ R I=UN 1.08(1.05~1.12) <0.001 1.05(1.02~1.09) 0.004 1.00(0.96~1.04 0.953
E[FUEIF RSN 1.06(1.04~1.08) <0.001 1.05(1.03~1.07) <0.001 1.00(0.98~1.02) 0.799
HABVEYES & 1.11(1.07~1.15) <0.001 1.08(1.04~1.13) <0.001 1.05(1.01~1.09) 0.026
Al 1.05(1.02~1.09) 0.005 1.04(1.00~1.08) 0.051 1.01(0.96~1.05) 0.776
P
s 1.08(1.06~1.10) <0.001 1.08(1.06~1.10) <0.001 1.02(1.00~1.04) 0.035
5 1.01(0.99~1.02) 0.498 1.02(1.01~1.04) 0.011 1.00(0.98~1.02) 0.895
% 1.03(1.01~1.04) <0.001 1.04(1.02~1.06) <0.001 1.01(0.99~1.02) 0.316
= 0.99(0.97~1.02) 0.614 1.02(0.99~1.05) 0.261 1.00(0.97~1.03) 0.877
ARH 0.98(0.92~1.05) 0.559 1.02(0.95~1.10) 0.506 1.00(0.93~1.08) 0.908
e I
w 1.04(1.02~1.06) <0.001 1.05(1.03~1.07) <0.001 1.02(1.00~1.04) 0.107
E 0.99(0.97~1.01) 0.406 1.02(1.00~1.04) 0.051 1.00(0.98~1.02) 0.625
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Fig.1 Association between VAI and nocturia
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