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RCS #hk o, B CVAL S CMM KIS 2AEZM R, H OR=1 WBRE N 94.75; LMk CVAI 5 CMM KIS R4 MR,
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[ Abstract] Background With the aging of the population and the increasing prevalence of multimorbidity in China,
the high—risk characteristics of cardio—metabolic multimorbidity (CMM) have become an important research field. The exact nature

of the relationship between the Chinese visceral adiposity index (CVAI) and CMM remains to be elucidated. Objective This study
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aims to investigate the relationship between the CVAI and the high risk of CMM, and to evaluate the potential role of CVAI in the
This study was based on the data of 60 029 subjects from

the Early Screening and Comprehensive Intervention of High—risk Populations of Cardiovascular Disease in Anhui Province from

prevention and treatment of CMM in the elderly in China. Methods

2017 to 2021. The demographic information, cardiovascular health status, physical examination and biochemical indicators were
analyzed, and the CVAI index was calculated. The subjects were grouped according to the quartile of CVAI (male: T1-T4 group,
female: F1-F4 group), and the differences in baseline characteristics were compared. Multtivariate Logistic regression analysis
was used to explore the relationship between CVAI and the high risk of CMM. The nonlinear relationship between CVAI and CMM
between different genders was assessed by restricted cubic spline (RCS) curves, and a threshold of OR=1 was determined. Results
There were 60 029 subjects, including 27 203 males (45.32%) and 32 826 females (54.68%). There were statistically significant
differences in age, smoking, drinking, rural area, high school education, BMI, mean arterial pressure (MAP), total cholesterol
(TC), triglyceride (TG), high density lipoprotein (HDL-C), fasting plasma glucose (FPG), diabetes, stroke, hypertension, and
ischemic heart disease in CVAI quartiles between different genders (P<0.05). There was no significant difference in the history of
hypertension medication among males. In women, the difference in medication history of hypertension was statistically significant
multivariate. Multtivariate Logistic regression analysis showed that compared with T1 (F1) group, the risk of CMM was significantly
increased in T2 toT4 (F2 to F4 ) group. After fully adjusting for confounding factors, the T4 (F4) group showed the highest risk of
CMM in both sexes, male (OR=2.335, 95%CI=1.741-3.180, P<0.001), and female (OR=2.735, 95%CI=1.778-2.686, P<0.001).
There was no significant difference in the odds ratio between different genders. There was no significant difference in the risk of
CMM between males in T4 group and females in F4 group (P>0.05). After controlling for different confounding factors, RCS curve
suggested that there was a nonlinear relationship between CVAI index and CMM risk in men, and the threshold of OR=1 was 94.75.
There was a linear relationship between CVAI index and CMM risk in women, and the threshold of OR=1 was 114.87. Conclusion
High level of CVAI may be closely related to the risk of CMM, and the predictive power is consistent in different genders. Special

attention should be paid to men with CVAI over 94.75 and women with CVAI over 114.87 to reduce the risk of CMM.
[ Key words ]  Cardiometabolic multimorbidity; Chinese visceral adiposity index; Visceral obesity indicator; Obesity;

Anhui Province; Cross—sectional study
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Table 1 Comparison of different characteristics in quartiles of CVAI index in males
qan ik £ ﬂﬁkl m e MT BMI (M (Py, Pr) . NAP [M (Py, P}, FPGLM (Py,
(M (Ps, P), 1 [H1(%) ] [6(%) ] [#(%) ] [#(%)] kg’ ] mmHg | Pys) , mmol/L]
T4 6801 67.00 (64.00, 70.00) 3502(51.5) 2473(364) 314 (46) 5438(80.0) 2091 (1954, 22.27) 97.33 (89.67, 10550) 5.70(5.10, 6.30)
T2 4 6801 67.00 (64.00, 71.00) 3082(453) 2285(336) 522 (7.7) 4721(694) 2303 (21.72, 24.24) 99.67 (92.33, 107.83) 5.80(5.20, 6.50)
T34 6801 67.00 (64.00, 70.00) 2822(415) 2187(32.2) 734(108) 4124(60.6) 24.61 (23.36, 25.87) 101.33 (94.33, 109.00) 5.81(5.30, 6.70)
44 6800 67.00 (64.00, 71.00) 2567(37.8) 2162(31.8) 841 (124) 4001(588) 2699 (25.46, 28.73) 103.33 (96.33, 111.33) 6.20 (5.50, 7.20)
(H) A 9.79° 284.85 39.44 298.42 833.18 11077.61° 683.37" 536.88"
P 0.020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
R T T
Py) , mmolL]  Py), mmolL]  Py), mmolL]  [H(%) ] [#(%) ] [#(%)] [#%) ] %] 6% ]
T4 435 (376, 498) 178 (147, 2.13) 089 (0.74, 1.13) 871 (128) 63 (09) 253 (3.7) 3456 (508) 59 (0.9) 2007 (295)
T2 4 430 (368, 498) 150 (125, 1.78)  1.09 (0.84, 147) 1259 (185) 84 (12) 344 (51) 4021 (59.1) 102 (1.5) 2009 (29.5)
T34 428 (365, 497) 134 (114, 1.60) 1.25(095, 1.78) 1513 (222) 129 (19) 383 (5.6) 4537 (66.7) 160 (2.4) 2041 (30.0)
T4 428 (362, 497) 119(1.02, 1.41) 154(1.12, 218) 2261 (333) 171 (25) 499 (7.3) 5234 (77.0) 258 (38) 1971 (29.0)
X’ (H) 21.63° 450117 3524.50° 892.22 64.30 89.21 1089.59 157.02 172
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.632

H: MAP= F¥ 8Bk FE, FPG= % B IR, TC= &I [ B,
CMM= LA ARSI s 308 H {H; 1 mmHg=0.133 kPa,

HDL-C= 1= % B Jig 8 (A JIH [ B2, TG=

=WEHh, CVAT= o [ Py I AE k95 %
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Table 2 Comparison of different characteristics in quartiles of CVAI index in females
415 i A Ui Wil AR izﬁ BMI[M (Py, Prs), MAP[M (Py, Py),  FPG[M (Py,
[(M(Ps, Pis), ] [H1(%) ] [#1(%)] Bl#(%) ] [#(%) ] keg/m’ ] mmHg | Ps;) , mmollL ]
F14 8207 67.00 (64.00, 70.00) 228 (2.8) 402 (4.9) 364 (44) 5824 (71.0) 21.03 (19.61, 22.35)  96.00 (88.67, 10417) 5.70(5.20, 6.40)
F24 8207 67.00 (64.00, 71.00) 178 (2.2) 372 (45) 340 (41)  5492(66.9) 2342 (22.27, 2461) 98,50 (91.50, 106.50)  5.90 (5.30, 6.60)
F34 8206 67.00 (64.00, 70.00) 166 (2.0) 385 (4.7) 302 (37)  5242(639) 2527 (24.00, 2653) 100.33 (93.17, 108.67) 6.00 (5.40, 6.90)
44 8206 67.00 (64.00, 71.00) 187 (2.3) 279 (34) 264 (32) 5200 (634) 28.30 (26.67, 30.09) 102.50 (95.00, 111.00) 6.23 (5.55, 7.30)
x° (H) {8 1550.79" 11.72 26.44 18.90 13451 21819.21 1336.29° 976.17"
Py <0.001 0.008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
15 TC [ M (P, HDL-C [ M (P, TG [M (Py, KA RN B LR CMM L2
Py) , mmol/L ] Py) , mmol/L ] Py) , mmol/L ] (6 (%) ] #0E%) ] (%) ] [6%) ] 6% ] [#%)]
F1 41 482 (416, 549) 184 (155, 216) 184 (155, 216) 1451 (17.7) 53 (0.6) 282 (34)  4233(516) 87 (1.1) 2410 (29.4)
F2 4 482 (414, 550) 156 (132, 1.85) 156 (132, 1.85) 1801 (21.9) 68 (0.8) 387 (47) 5060 (61.7) 125(15) 2368 (28.9)
F3 41 484 (415, 557) 144 (123, 1.70) 144 (123, 1.70) 2268 (276) 102 (1.2) 415(5.1) 5704 (695) 184 (22) 2272 (21.7)
F4 2 489 (420, 563) 133 (114, 156) 1.33(L14, 156) 2983 (364) 143(L7) 522(64) 6492(79.1) 272(33) 2220(27.1)
x°(H) & 40.19° 5 986.49" 7948.17° 835.60 53.03 76.48 1 487.74 119.08 13.62
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

W Fon HAAS

£3 AFEMER CVAL PUAuEE] CMM RIS S [ 6] (%) ]
Table 3 The prevalence of CMM in different gender CVAI quartile groups
PR ik 0 i CMM 17 CMM 2R CMM 37 CMM
Ll
T4 6801 5676(835) 1066 (167)  56(08)  3(00)
T24H 6801 5218 (767)" 1481 (21.8)° 100 (15)° 2(00)
T340 6801 4940 (726)™ 1701 (250)™ 156 (23)® 4(01)
T4 20 6800 4134 (60.8)™ 2408 (354)™ 251 (37)™ 7(01)
x 18 974.85
Pl <0.001
ik
F141 8207 6508 (793)  1612(196) 87 (L1) 0
F240 8207 6080 (741)" 2001 (244)° 120(15)  5(01)
F3#1 8206 5612 (684)" 2411(294)® 178(22)° 6(0.1)
FA4 8206 4836 (589)™ 3098 (37.8)™ 266 (3.2)™ 6(01)
X 916.98
Pl <0.001

e "E RS T1 (F1) 4lHE P<0.05, " #x5 12 (F2) 41
P<0.05, “FR5 T3 (F3) 4HHE P<0.05; M TEUAMBL), WM
HZ TR 100%

22 BHSLHAE CMM BRXEEH % EZE Logistic
&5 E 5

PUER B CMM AR (IR & =1, £=0) ,
P CVAIJ34H [ {E: T1(F1)=1, T2(F2)=2, T3(F3)=3,
T4 (F4) =4) | haAmE, #172HEK Logistic &4 [
8T, ARG AR RN E G, Te~T4 454
CMM Hdg WU T1 2388 m, OR {H4y 50 1.740., 2.753.

4507 £ (P<0.05) , F2~F4 414 CMM B3 XU 7R 43

WIEEhT, OR{EAY5M 1.444 . 2.141. 3.200 ( P<0.05) ;
ANF R A4 CMM AR AR L8, 2 3 TEse i 5
X (P>0.05)

FEAY 2 P T . AR ErheEDT . R AT TC
JKSEFI FPG /K, T2~T4 4 5Pk CMM Hm XU %2 T1
I, ORAEY N 1,153, 2.143, 2.929 ( P<0.05) ,
Fo~F4 2 4 1 CMM 8 9 KU 58 F1 413840, OR {E~
1.430. 1.896. 2.562 ( P<0.05) ; /Al 1 5 4% 20 CMM
RIS LR, Z TSR X (P>0.05)

R 3 — A T MUEAR G R (SF34 MAP,
IR B i R A2 5 ), To~T4 2 B CMM ik A
Be: 45 T1 238 OR (B35 4 1.465.1.855.2.335( P<0.05 ),
Fo~F4 ¢ Lt CMM B KURS: 38 F1 41388, OR {5 4
o 1.309, 1.643. 2.075 (P<0.05) 5 A [a] 4 %1 4% 41
CMM B XU LA, 2R3 Tegeit2#m L (P>0.05) ,
4,

23 CVAI5CMM RERMINERRERBEEZEEZES

FEHILSIH . Ak, WO, IR . TC. FPG. =il
FEERZHNZ S, B CVAL 5 CMM Z [a] 2k 1 ¢
. B CVAL Y CMM KB B AEZ 5 &, H OR=1
B EE K 94.75; itk CVAL 5 CMM XU B2t R,
H OR=1 WHMEM 114.87, WK 1.

3 itie

A FT DL 4 O IS fe AN RS H H Y 60 029
W] 60~75 % ZAEJE R WIS %, RGBT T NAEAE
JEFE AR CVAT 5 CMM BBk, 455 8w, AE R
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Table 4 Multivariate Logistic stepwise regression analysis of CVAI index and CMM by gender
ikl P e Z {8 P1{H
OR (95%CI ) P{E OR (95%CI ) PiH
AL [PATL (F1) W2 ]
T2 (F2) 1.740 (1.265~2.414 ) <0.001 1.444 (1.098~1.906 ) 0.009 0.863 0.388
T3 (F3) 2.753 (2.051~3.745) <0.001 2.141 (1.662~2.779 ) <0.001 1.247 0.212
T4 (F4) 4.507 (3.416~6.045) <0.001 3.200 (2.520~4.103 ) <0.001 1.791 0.073
AL 2 [PATL (F1) W2 ]
T2 (F2) 1.153 (1.154~2.240) 0.005 1.430 (1.084~1.897) 0.012 0.494 0.621
T3 (F3) 2.149 (1.584~2.955) <0.001 1.896 (1.463~2.475) <0.001 0.588 0.557
T4 (F4) 2.929 (2.194~3.975) <0.001 2.562 (2.005~3.306 ) <0.001 0.651 0.515
A3 [ LT (F1) ASHE ]
T2 (F2) 1.465 (1.022~2.053) 0.024 1.309 (0.990~1.738 ) 0.183 0.497 0.619
T3 (F3) 1.855 (1.364~2.556 ) <0.001 1.643 (1.226~2.150) 0.006 0.569 0.569
T4 (F4) 2.335 (1.741~3.180) <0.001 2.075 (1.678~2.686 ) <0.001 0.570 0.569
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1 #EHIRZH R EARFPES] CVAL 5 CMM G 4 RCS #hzk

Figure 1 RCS curves of the relationship between CVAI index and CMM by gender after controlling for confounding factors
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2 v ] VG i M DX £ PO I 0 0 e A T s AR T
Iy — T E O R AU N B, CVAT ZEFi 2 7Y
W PRI J7 ¢ BMI 45 BN 38 AR RO B 47, BRI
IZFREL AT RE RN 2 AUBE R R e AR PT 5 HLE FH Y
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AFRAEZE, 43050 LA B0 o JIE o B v UG 34
N 17%. 12% #131% k5 AWFsgik— LR T
CVAI I RANME, WESEHAEA R0R 5 CMM = XU AR



« 698 - hittps://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn

AW LI, EVHRETA IR NE )G, 5 TI(F1)
AR LA, T2~T4 415 CMM &% XU OR {543 51k
1.465. 1.855. 2.335, Fo~F4 4t CMM B9 XU OR
05910 1.309., 1.643., 2.075, [FAF, AS[EIER] CVAL
PUAr Bl Z (B ) OR (H L HR, 2R TG X
(P>0.05) o REXTFHHZESORED, (AR
7R CVATL & CMM XU B T30 PR 7, 7 55 Pk £ e v
PIRI = S N ARE . AR R S S
Hk—2 —TE X E R AR ARER AT AR, 5
CVAI XRS5 FH M, CVAI B E KNS 5% CMM i)
JRUR: S 2 b 1 (EAS IR, PR EARRY 3 o
T . SE MAP Al s 2 s 5, CVALS
CMM B9 IR 55 . X FB, &I 7T fgJ& CVAIL 38
o HEZ B CMM RS AT FE R A SO i R R 22—
PR 2o 43 Z2 PR R B F (CANAPRESRSE R F o |
FIA 2 6 ) R QB R ) , B I R L,
S AW AT R, BRI T A AL R Y
UK T, ZHANG 45 U2 RS I CVAT 25 DU 43 4o
B A e JRUBS A v I R 2 TP ) e ek 55

AWFFEHAT T RCS 40HT, FEEHIAHCIRAH RS,
PR CVAL £ OR=1 B BI{E Ry 114.87, #&IKFEH R
hPER R, WA CVAL N, CMM XU e 7t
£ CVALB T 114.87 J5, X —#Hrs:, CMM KU1
IR T R

R, CVAI 53 94.78 (OR=1) B}, #eiksk
P ARLETE I R, TEIAF] 94.78 Z T, CMM XU & %
Bahn, UeE RS R4S LTE, (BT, R, &«
PEYEPIERR D B LRI, KBS BT e, (H7E 5 1)
CMM XU 2 22 i s 10 55 P D) P A g J 2o 5 8 o
B, CMM XU 2kl BT, H R 3 — & B B XU
TR, Ik, kR BEARRE, 15 R AE
PR B AR A R O Bl e it . X b 25 ST RBJE T
VLN L 25 R E N R PE R R AL R, T
A PENS T H 2 TE RE B I A PN LRI AR T RE 55 77 T B 3
TR, SR BTEACIE T SR s Sae S Ak,
BHAE BN L KA shkaEfk, 1 sl ke A2 P ik
i W SRR RIS SO S T Y B S ) Bk, Bl
CVAI gyshn, Bk CMM XU AE CVAT &k |-
Ft, WifER R CVALRE, WA DR RS L Bk 35
Fivb bR, KUK Kot T8, WU 5 ) jmikgetads i,
L CVAT SR L B 0 SRR & S B0E 00 1M A5 90 AL
B, SR T AR I R R CVAT # il S ZE1

SR, ABFSRAFE—E B RRYE. Bk, REARD
TR T B 7 /2 0 ik DB T T 52 Sk R % CVAL 5 CMML 2
[ B SCE, H i T REWT A o IR HEWT R SR OC &R, R
SV SR R R o AR SR A ZE 17 R FH DR SR 4 B

February 2026, Vol.29 No.6 Chinese General Practice @P
%, EAEREEN SRR T, D2
BHZEPPRRCR . R, i TEBIRERRIRE, A
FERBETEANIC RS 5 & VIR . G801 B A3 5l R B AR
0L, XAl e EWMERAYEN , WIS | KRR
IRJE, AHESEREAAR T 2808 AHE, AT REAF AR e Rk
ey, DA A 4 Y N 2R 4T 22 PO i 5T LSRG IE

45

5 BTk, ARFRAIHZ R E Logistic [H1IH 5347 Al
RCS 4347, #8787 CVAL ZEAS [ 94 51 Xt CMM AU 9
TRy HA B — Bk . B AR A PR D R
ZRYR IR T, LAY IR XU G E T, Lotk ABERY
I A B LA S AT P A T A R N, DAk GR
JE I CMM XU ) i 35 T ZEIGPRSIZER R 4% 1)K
T CVALME L 94.75 B PR A L 114.87 B9 Lok, X
T 1 R A ARSIt RO ) 7 A0 i e, DA A Ak
Ik CMM 1) & A AU

Ve Tk, B E AR B AR, 5 A AR AT
B IIRT ; B Mk T BB R
Gt ST BE R N BWE AL ST
IABRAFTL TN RIS, §EAEKEREE,

EESFIEET
5% 3k

[ 1] JAIME MIRANDA J, BARRIENTOS-GUTIERREZ T, CORVALAN C,
et al. Understanding the rise of cardiometabolic diseases in low— and
middle—income countries[J]. Nat Med, 2019, 25(11): 1667-1679. DOI:
10.1038/541591-019-0644—7.

[2]HANY T, HU Y Z, YU C Q, et al. Lifestyle, cardiometabolic disease,
and multimorbidity in a prospective Chinese study[J]. Eur Heart J,
2021, 42(34): 3374-3384. DOI: 10.1093/eurheartj/ehab413.

[ 3] KIVIMAKI M, KUOSMA E, FERRIE J E, et al. Overweight, obesity,
and risk of cardiometabolic multimorbidity: pooled analysis of
individual-level data for 120 813 adults from 16 cohort studies from
the USA and Europe[J]. Lancet Public Health, 2017, 2(6): e277-e285.
DOI: 10.1016/52468-2667(17)30074-9.

[ 4] VALENZUELA P L, CARRERA-BASTOS P, CASTILLO-GARCIA
A, et al. Obesity and the risk of cardiometabolic diseases[J]. Nat Rev
Cardiol, 2023, 20(7): 475-494. DOI: 10.1038/s41569-023-00847-5.

[5] XIAMF, CHEN Y, LIN H D, et al. A indicator of visceral adipose
dysfunction to evaluate metabolic health in adult Chinese[J]. Sci Rep,
2016, 6: 38214. DOI: 10.1038/srep38214.

[ 6 ] COLLABORATION E R F, DI ANGELANTONIO E, KAPTOGE S,
et al. Association of cardiometabolic multimorbidity with mortality[J].
JAMA, 2015, 314(1): 52-60. DOI: 10.1001/jama.2015.7008.

[7] WANG Y Y, ZHAO X D, CHEN Y, et al. Visceral adiposity measures
are strongly associated with cardiovascular disease among female
participants in Southwest China: a population—based prospective
study[J]. Front Endocrinol, 2022, 13: 969753. DOI: 10.3389/

fendo.2022.969753
CTHEEE 709 30)



(P mEEMESR  wen 50os son

[32 ] NEELAND I J, LIM S, TCHERNOF A, et al. Metabolic syndrome[J].
Nat Rev Dis Primers, 2024, 10: 77. DOI: 10.1038/541572-024~
00563-5.

[33] KIM D H, ROCKWOOD K. Frailty in Older Adults [J]. The New
England journal of medicine, 2024, 391(6): 538—548. DOI: 10.1056/
NEJMra2301292.

[34] EL ASSAR M, RODRIGUEZ-SANCHEZ 1, ALVAREZ-BUSTOS A,
et al. Biomarkers of frailty[J]. Mol Aspects Med, 2024, 97: 101271.
DOI: 10.1016/j.mam.2024.101271.

[ 35 ] FERRUCCI L, FABBRI E. Inflammageing: chronic inflammation in
ageing, cardiovascular disease, and frailty[J]. Nat Rev Cardiol, 2018,
15(9): 505-522. DOI: 10.1038/541569-018-0064-2.

[ 36 ] BEKTAS A, SCHURMAN S H, SEN R, et al. Aging, inflammation
and the environment[J]. Exp Gerontol, 2018, 105: 10-18. DOI:
10.1016/j.exger.2017.12.015.

[37]MA LN, SHA G M, ZHANG Y X, et al. Elevated serum IL—6 and
adiponectin levels are associated with frailty and physical function
in Chinese older adults[J]. Clin Interv Aging, 2018, 13: 2013-2020.
DOI: 10.2147/CIA.S180934.

[ 38 ] FRAYLING T M, RAFIQ S, MURRAY A, et al. An interleukin—18
polymorphism is associated with reduced serum concentrations and
better physical functioning in older people[J]. J Gerontol A Biol Sci
Med Sci, 2007, 62(1): 73-78. DOI: 10.1093/gerona/62.1.73.

[39] PICCA A, COELHO-JUNIOR H J, CALVANI R, et al. Biomarkers

hitps://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn 709 -«

shared by frailty and sarcopenia in older adults: a systematic review
and meta—analysis[J]. Ageing Res Rev, 2022, 73: 101530. DOI:
10.1016/j.arr.2021.101530.

[ 40 ] KELLER K, ENGELHARDT M. Strength and muscle mass loss with
aging process. Age and strength loss[J]. Muscles Ligaments Tendons J,
2014, 3(4): 346-350.

[ 41 ] PALMER A K, JENSEN M D. Metabolic changes in aging humans:
current evidence and therapeutic strategies[J]. J Clin Invest, 2022,
132(16): €158451. DOI: 10.1172/JCI1158451.

[ 42 ] KOGA Y, FUJITA M, HARADA K, et al. Increased fat accumulation
may be associated with severe muscle wasting in critically ill patients:
a prospective observational study[J]. Sci Rep, 2025, 15: 11460. DOI:
10.1038/541598-025-96171-8.

[43] WU H Z, BALLANTYNE C M. Skeletal muscle inflammation and
insulin resistance in obesity[J]. J Clin Invest, 2017, 127(1): 43-54.
DOI: 10.1172/JCI188880.

[ 44 ] DIMILIA P R, MITTMAN A C, BATSIS J A. Benefit—to-risk balance
of weight loss interventions in older adults with obesity[J]. Curr Diab
Rep, 2019, 19(11): 114. DOI: 10.1007/s11892-019-1249-8.

[ 45 ] VILLAREAL D T, CHODE S, PARIMI N, et al. Weight loss, exercise,
or both and physical function in obese older adults[J]. N Engl J Med,
2011, 364(13): 1218-1229. DOI: 10.1056/NEJMoal008234.

(ks HEY): 2025-04-22; &M HH: 2025-07-02)
(AR HEHEE )

( - #255 698 7T )

[8] HAN M H, QIN P, LI Q M, et al. Chinese visceral adiposity index: a
reliable indicator of visceral fat function associated with risk of type
2 diabetes[J]. Diabetes Metab Res Rev, 2021, 37(2): e3370. DOI:
10.1002/dmrr.3370.

[9]REN Y C, HU Q, LI Z, et al. Dose-response association between
Chinese visceral adiposity index and cardiovascular disease: a national
prospective cohort study[J]. Front Endocrinol, 2024, 15: 1284144.
DOI: 10.3389/fendo.2024.1284144.

[10] YE X M, ZHANG G R, HAN C Y, et al. The association between
Chinese visceral adiposity index and cardiometabolic multimorbidity
among Chinese middle—aged and older adults: a national cohort
study[J]. Front Endocrinol, 2024, 15: 1381949. DOI: 10.3389/
fendo.2024.1381949.

[11 ] DEMARCO V G, AROOR A R, SOWERS J R. The pathophysiology
of hypertension in patients with obesity[J]. Nat Rev Endocrinol, 2014,
10(6): 364-376. DOI: 10.1038/nrendo.2014.44.

[12 ] ZHANG Z L, ZHAO L, LU Y T, et al. Association between Chinese
visceral adiposity index and risk of stroke incidence in middle—aged
and elderly Chinese population: evidence from a large national cohort
study[J]. J Transl Med, 2023, 21(1): 518. DOI: 10.1186/s12967-023—

04309-x.

[13] LIU R, PULLIAM D A, LIU Y H, et al. Dynamic differences in
oxidative stress and the regulation of metabolism with age in visceral
versus subcutaneous adipose[J]. Redox Biol, 2015, 6: 401-408. DOI:
10.1016/j.redox.2015.07.014.

[ 14 ] NOOKAEW I, SVENSSON P A, JACOBSON P, et al. Adipose tissue
resting energy expenditure and expression of genes involved in
mitochondrial function are higher in women than in men[J]. J Clin
Endocrinol Metab, 2013, 98(2): E370-E378. DOI: 10.1210/jc.2012—
2764.

[15] HANSEN T, AHLSTROM H, SODERBERG S, et al. Visceral
adipose tissue, adiponectin levels and insulin resistance are related
to atherosclerosis as assessed by whole—body magnetic resonance
angiography in an elderly population[J]. Atherosclerosis, 2009,
205(1): 163-167. DOI: 10.1016/j.atherosclerosis.2008.11.007.

[16 ] WUYT, XUW Q, GUO L, et al. Association of the time course of
Chinese visceral adiposity index accumulation with cardiovascular
events in patients with hypertension[J]. Lipids Health Dis, 2023,
22(1): 90. DOL: 10.1186/512944-023-01852—w.

(ki HH: 2026-01-10; MERIHYI: 2025-04-15)
(A BB )



