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Relationship Between the Chinese Visceral Adipose Index and Cardiovascular Disease in
Postmenopausal Women: a Prospective Cohort Study
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[ Abstract] Background Cardiovascular disease (CVD ) is a major threat to, the health of women, particularly
postmenopausal women, who are at higher risk.The reduction in estrogen levels following menopause may contribute to visceral
fat accumulation, which is closely linked to insulin resistance, chronic inflammation, and lipid metabolism disorders,
potentially increasing the risk of CVD. However, the relationship between visceral fat index and CVD risk in this population
remains insufficiently explored. Objective To explore the relationship between Chinese visceral adipose index ( CVAT) and

CVD in postmenopausal women, and thereby provide information on the prevention of CVD in this high—risk population. Methods
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Based on the data of China Health and Retirement Longitudinal Study ( CHARLS ) from 2015 to 2020, we enrolled 4 743

postmenopausal women free of CVD at baseline (2015 ) . The CVAI at baseline was used as the exposure, while incident CVD

events during follow—up (2018 and 2020 ) served as the outcome. Cox proportional hazards regression models were employed
to assess the association between CVAI and CVD risk. Restricted cubic spline ( RCS) analysis was further applied to evaluate
potential dose—response relationships. Results At the end of the follow—up period, the incidence rates of CVD, heart disease,

and stroke among the 4 743 postmenopausal women were 20.2% (958/4 743 ) | 13.6% (645/4 743 ) . 8.3% (393/4 743 ) ,

respectively.The participants were stratified into quartiles ( Q1 - Q4 ) based on their baseline CVAI levels, with the following
cutoff values: Q1 (< 84.78 ) , Q2 (84.78~108.49 | , Q3 (108.49~132.01 | , and 04 (>132.01 ) . After adjustment for
confounding factors, Cox proportional hazards regression showed that compared to the Q1 reference group, women in the CVAI
Q3 and Q4 groups faced significantly elevated risks, the risk of CVD increased by 69% ( HR=1.69, 95%CI=1.29-2.21 ) in
Q3 and 82% ( HR=1.82, 95%CI=1.38-2.14) in Q4, the risk of stroke increased by 76% ( HR=1.76, 95%CI=1.10-2.82) in
Q3, 95% ( HR=1.95, 95%CI=1.21-3.14) in Q4 ( HR=1.06, 95%CI=1.01-1.10) , and the risk of heart disease increased
by 57% ( HR=1.57, 95%CI=1.14-2.15) in Q3, and 68% ( HR=1.68, 95%CI=1.21-2.33) in Q4, respectively. RCS analysis
confirmed dose-response relationships between CVAT and risks of CVD, heart disease, and stroke ( P<0.05) . Subgroup
analyses further indicated that the association between CVAI and CVD risk remained significant only among women aged <65
= 65 years, those with BMI<24.35 kg/m’, and rural residents ( P<0.05) . Conclusion FElevated CVAI significantly

increases CVD risk in postmenopausal women, particularly in those with lower BMI, or residing in rural areas. Targeted

years,

monitoring and management of visceral obesity in these high-risk subgroups are warranted to mitigate CVD incidence.
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F 1 2015 FAE] CVAT L AR FERAFHE L3 [ (%) ]
Table 1 Comparison of baseline characteristics of different CVAI groups in 2015
T i (%) ZHERE" HSIRARTE JE
<54 55~64 65~74 =75 NEUT NE i ERRME Cig Aty bian] I
QI 742 274(3693) 320 (43.13) 124 (16.71) 2 (32%) 96 (12.94) 58 (7.82) 21(283) 566 (7628) 645 (86.93) 97 (13.07) 667 (89.89) 75(10.11)
02 1249 324 (2594) 587 (47.00) 275 (22.02) 63 (5.04) 133 (10.65) 127 (10.17) 26 (2.08) 963 (77.10) 1059(84.79) 190 (1521) 1107(88.63) 142 (11.37)
03 1463 248 (16.95) 643 (43.95) 440 (30.08 ) 132 (902) 168 (11.48) 137 (9.36) 32 (2.19) 1126(7697) 1201(82.09) 262 (17.91) 1209(82.64) 254 (1736)
04 1289 115(892) 485 (37.63)480 (37.24) 209 (16.21) 157 (12.18) 113 (8.77) 29 (225) 990 (76.80) 990 (76.80) 299 (23.20) 1048(81.30) 241 (18.70)
X 440.1 69 05 410
P <0.001 0.647 <0.001 <0.001
15 LR BMI IR (/M) Nl
5 = fiE E# BT <5 6~7 7-8 =38 T T
Q1 605 (81.54) 137 (1846) 139 (1873) 556 (74.93) 47(633)  395(5324) 114 (1537) 132(17.79) 81(1092) 280 (37.74) 436 (58.76
02 942(7542) 307 (2458)  42(336) 926 (74.14) 281 (2250) 677 (5421) 179 (1434) 230 (1842) 131 (1049) 486 (3892) 724 (57.97
03 964 (6589) 499 (3411)  6(041) 558 (38.14) 899 (6145) 767 (5243) 248 (1696) 261 (17.84) 131(896) 611 (41.77) 792 (54.14
04 587(45.54) 702 (5446)  1(008) 107 (830) 1181(91.62) 680 (52.76) 198 (1536) 238 (1847) 127 (9.86) 458 (35.54) 776 (60.21
X H 365.2 22268 6.2 11.8
P <0.001 <0.001 0.724 0.008
- I P * SN i AR
i —fik A e A M YNl ] IF —f Al
Q1 140 (1887) 367 (4946) 225(3033)  4(054) 654 (88.14)  6(081)  616(83.02) 125(1685) 296 (39.89) 409 (55.12) 37 (4.99)
02 247 (1978) 644 (5157) 348 (27.87)  4(032)  1149(9200) 4(032)  1044(83.59) 204 (1634) 513 (41.07) 691 (55.32) 45(360)
Q3 296(2024) 752 (5141) 391(2673)  8(055) 1337(9139) 5(035)  1258(85.99) 204 (13.95) 604 (41.29) 796 (5441) 63 (431)
Q4 211 (1637) 627 (4865) 430(3336)  11(086) 1150(8922) 3(024)  1144(88.75) 145 (1125) 561(4352) 664 (5151) 64 (497)
X & 19.4 8.1 18.1 72
P 0.003 0.229 <0.001 0.300
I " RN AR R A
F2 MG CVAL 50 MAPER R B Z R Cox HLBIRES )53 H7
Table 2 Multivariate Cox regression of relationship between the CVAI and cardiovascular disease in postmenopausal women
- CVAI AR 1 AR 2 A 3
%00 [P i HR (95%CI) Pt HR (95%CI ) Pt HR (95%CI) P
AWNlIRE) Q1 1.00 1.00 1.00
02 1.30 (0.98~1.72) 0.069 1.26 (0.95~1.67 ) 0.112 1.28 (0.92~1.77) 0.143
03 1.54 (1.17~2.01) 0.002 1.43 (1.09~1.88) 0.010 1.57 (1.14~2.15) 0.005
04 1.84 (1.41~2.41) <0.001 1.67 (1.26~2.20) <0.001 1.68 (1.21~2.33) 0.002
P18 <0.001 <0.001 <0.001
e Q1 1.00 1.00 1.00
02 1.53 (1.01~2.32) 0.045 1.40 (0.92~2.11) 0.123 1.42 (0.87~2.32) 0.163
03 2.12 (1.43~3.15) <0.001 1.80 (1.21~2.67) 0.004 176 (1.10~2.82) 0.018
04 3.11 (2.12~4.58) <0.001 2.45 (1.65~3.64) <0.001 1.95 (1.21~3.14) 0.006
P18 <0.001 <0.001 <0.001
CVD 01 1.00 1.00 1.00
02 135 (1.06~1.71) 0.016 1.28 (1.00~1.63) 0.049 1.33 (1.00~1.76 ) 0.048
Q3 175 (1.40~2.21) <0.001 1.59 (1.26~2.00) <0.001 1.69 (1.29~2.21) <0.001
04 2.25 (1.80~2.83) <0.001 1.95 (1.54~2.47) <0.001 1.82 (1.38~2.41) <0.001
P (8 <0.001 <0.001 <0.001
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Figure 1 Dose-response relationship between CVAI and the risk of cardiovascular disease in postmenopausal women
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(P<0.05) ; = 65 % LMY CVAL FHE 5 CVD XU AH
X (P =0.006) , 5 Q14HH, CVAI Q3. Q4 4
KA CVD RGN (P<0.05)

BMI 411, BMI<24.35 kg/m” & CVAI 5 CVD (P,
H <0.001) | O HEFR (P [ =0.036) FIZH (P,
{5 =0.004) KU AHISE, 5 Q1 4HAHE, CVAI Q2. Q3.
Q4 A kA CVD IR IE A (P<0.05) , CVAL Q3 4%
Az OISR RSB ( P<0.05) , CVAL Q3. Q4 2H %4
ARSI (P<0.05) o

SR b, R 425t CVATLS CVD (P,
{H <0.001) . DHERE (P fH =0.012) | FIZEH (P,
{H <0.001 ) KUBSEAIFE, 5 Q1 41Ml kL, CVAI Q2. Q3.
Q4 2 &= CVD W KUES3E A (P<0.05) , CVAI Q3. Q4
2 & A D IER AN T  RUBSEHE I (P<0.05) 5 R4 2%

Je L AU I Y % AR RS 5 CVAT FHE A 56 (P TH
=0.026) , 5 Q1 4L, CVAI Q4 2H & A= .0 E S 1 X
B3 (P<0.05) , W3,

3 Wig

AT 4 P A AT IE M S S 63 T 46 280
LM CVAL S CVD B A B A S B PE. o R B, Fifi
PG G, G54t CVD ., OIER . A i & %
35Ih 202% ., 13.6% . 8.3%, T AR NBEEAARAY
BRRR 14.31%. 10.74% . 4.71% " . XA fe 5445
MM ZERAL T . CVD SR G R s i AR
ST BT IR Ak Sy . SRSk ke
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Table 3 Subgroup analysis of the relationship between CVAI and the risk of cardiovascular disease in postmenopausal women

T o CVD O o
HR (95%CI ) P HR (95%CI ) P HR (95%CI ) P1E
ARy
<65 % Q1 1.00 1.00 1.00
Q2 1.37 (0.99~1.89) <0.001 1.27 (0.87~1.84) 0.216 1.62 (0.90~2.90) <0.001
Q3 1.73 (1.26~2.36) <0.001 1.59 (1.10~2.28) 0.013 1.95 (1.10~3.44) <0.001
Q4 1.99 (1.43~2.77) <0.001 1.77 (1.20~2.61) 0.004 2.26 (1.26~4.07 ) <0.001
Py TH <0.001 0.002 <0.001
=65% 01 1.00 1.00 1.00
02 1.40 (0.79~2.51) 0.251 1.44 (0.73~2.84) 0.292 1.19 (0.47~3.00) 0.708
03 1.84 (1.07~3.18) 0.028 1.69 (0.89~3.21) 0.112 1.71 (0.72~4.02) 0.222
Q4 1.97 (1.14~3.39) 0.015 1.82 (0.96~3.46 ) 0.067 1.88 (0.80~4.40) 0.146
P T 0.006 0.056 0.048
BMI
<24.35 kg/m’ Q1 1.00 1.00
02 1.40 (1.03~1.88) 0.030 1.41 (1.00~1.99) 0.052 1.35 (0.80~2.27) 0.267
Q3 1.69 (1.21~2.38) 0.002 1.54 (1.03~2.29) 0.037 1.88 (1.07~3.31) 0.029
04 1.95 (1.61~3.28 ) 0.011 1.66 (0.88~3.10) 0.116 2.88 (1.30~6.37) 0.009
P <0.001 0.036 0.004
= 24.35 kg/m’ Q1 1.00 1.00 1.00
Q2 1.03 (0.36~2.99) 0.951 0.71 (0.20~2.51) 0.597 2.20 (0.28~17.04) 0.451
Q3 1.63 (0.60~4.44 ) 0.337 1.56 (0.49~4.97 ) 0.450 2.06 (0.28~15.09) 0.475
Q4 1.72 (0.63~4.67) 0.290 1.65 (0.52~5.27) 0.394 2.08 (0.29~15.14) 0.470
P 1 0.055 0.032 <0.001
JE AT 1
Ay Q1 1.00 1.00 1.00
Q2 1.30 (0.96~1.76) <0.001 1.20 (0.85~1.70) 0.298 1.49 (0.87~2.57) 0.147
Q3 1.67 (1.25~2.24) <0.001 1.43 (1.02~2.01) 0.037 2.00 (1.18~3.35) 0.037
Q4 1.82 (1.34~2.45) <0.001 1.52 (1.07~2.16) 0.020 2.22 (1.31~3.77) 0.020
P Tl <0.001 0.012 <0.001
g Q1 1.00 1.00 1.00
Q2 1.43 (0.66~3.09) 0.365 1.91 (0.70~5.26) 0.209 0.86 (0.26~2.82) 0.802
03 1.69 (0.81~3.51) 0.159 2.62 (1.00~6.85) 0.050 0.80 (0.26~2.46) 0.694
04 1.77 (0.83~3.78) 0.142 2.94 (1.09~7.94) 0.033 0.87 (0.28~2.70) 0.806
P 1l 0.149 0.026 0.921
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