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Abstract

Visceral fat is more likely than subcutaneous fat to cause metabolic disorders and cardiovascular
diseases. Chinese scholars have proposed the Chinese Visceral Adiposity Index (CVAI) as a simpli-
fied method for assessing visceral obesity in the Chinese population. Blood pressure variability
(BPV) can be divided into very-short-term, short-term, mid-term, and long-term. Studies indicate
that BPV serves as an independent predictor of target organ damage, among which short-term BPV
is more directly related to target organ damage, and investigating the relationship between CVAI
and BPV could enhance understanding of hypertension pathology. Large-scale cohort studies have
demonstrated that high CVAI significantly increases hypertension risk, while community-based re-
search also further indicates that elevated CVAI is positively associated with long-term BPV incre-
ments. This article focuses on CVAI and short-term BPV: visceral fat, through sympathetic activation,
overactivity of the renin-angiotensin-aldosterone system (RAAS), insulin resistance, inflammation
and arterial stiffness, and obstructive sleep apnea, may exacerbate within-day blood pressure fluc-
tuations. The totality of evidence and biological plausibility suggest that, in addition to predicting
average blood pressure, CVAI may also indicate worsening of short-term BPV; highlighting the po-
tential of incorporating visceral obesity assessment and intervention into blood pressure manage-
ment to reduce cardiovascular events, and prospective studies with short-term BPV as the endpoint
are urgently needed for verification. This article reviews the association between CVAI and short-
term BPV, as well as recent advances in understanding the potential pathophysiological mecha-
nisms underlying this relationship.
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1. 518

TEARSE AT T, 5B T HRIWTARLG, PR RR DT 7E 51 A AR B8 6L SO LB B 77 10T HL AT B 5 )
Fomtt. HESE Xia [1)5 MY NBEARRR 7L N IENE i 154 (Visceral adiposity index, VAI)ZER 2 H
THEANNIEREN TR E45 655 TR MAlRER. B (Waist circumference, WC). 1A H $5%(Body
mass index, BMI). IfiLfi§ 48 b5 (H 70 = E& (Triglyceride, TG)5 % & fis 25 (A IH[& §% (High density lipoprotein
cholesterol, HDL-C)) Ak v P B AR 5 25 &, & — P {48 SCHAT FhGEr X 1R 0 A BEAE BE VRN 48 AR . 55—
[, AR S PR R I s B IS R) B SE R R i Sh AR B, AR AR I B IR - o35, AT 81 1 sl ik
MR FIHE4 h BUH AN, SIS MR PP, BUERRAETZ) sIHE R E ) A
ZIEAFEZER[2]. KEFFR, BRFIMAAh, M s A 5 5 50 & B 40 3 AL g Ak
SARSE, HEEEAET MR AT RO B3], DRI, BRI P KT 3 Bh 2 TR B9 &R
AN BT B LR R AR B, o R TR R A

2. CVAI it EFERESSMERNRITRE X
CVAI [AREET P E ABERENAER, 25454, BMI. WC. TG A1 HDL-C it#. Hikit& A H
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PR E Z 5, BN CVAI=-267.93 +0.68 x F#¢(4F) + 0.03 x BMI (kg/m?) +4.00 x WC (cm) + 22.00
x 10g10 [TG(mmol/L)] — 16.32 x HDL-C (mmol/L); Zf#A: CVAI=-187.32 + 1.71 x F#4(4F) +4.23 x BMI
(kg/m?) + 1.12 x WC (cm) + 39.76 x logio [TG(mmol/L)] — 11.66 x HDL-C (mmol/L). 3 TG 5 HDL-C 13
PL mmol/L NEAL, TG R L 10 R A0 (logw)idi 1T 1H 5 [4]. X —F8EAE 2 AN BAFI H g iF B L A% Gedi
FR(BMI. WC. HER Lk (Waist-to-hip ratio, WHR). [ Lt (Waist-to-height ratio, WHtR)%5) 5 fit e Bt A B
PASH PR AR T AN A R UL [5]. BT AT LA R B, = CVAL Sl ksl REmaqb . BEpR% . AR A1 22 ZE GRS
CEA RS UG . A9 [6].  F T EALIKT /2 F33# (Computed tomography, CT)F1# L4 Bf% (Magnetic
resonance imaging, MRI)%5 “& bRt ” kA . R HARE R, ERFEAFAHAGHET, CVAI
NEEAHI SR PRI 2 B2 AL T A

FE ML RAE TR A, DB T CVAIL IR FLE 2 AR T H 5 P 3 i e 2 i i AR (R QG 17590
1 BPV [FIREHT AR A R . fEHE REACTION ZH GAFIWTFE[7]H, WA EILAAN 34,732 255
H, BN ZRRZE RS STRIL, HERER KRG, CVAI s 47 25 i i A0 e ifn & mi e 2
FAHDE, S NG v IR XU B A EE(OR) A 3.475 (95%Cl: 3.158~3.824), i B OR &y 2.762, %1t OR
4y 3.935; LIS AT OR A 2.747 (95%CI: 2.460~3.068), i%KBEEARRIGER . MHEACT A5 /s
BRE IS WA YRR — 2 128 CVAI BAE SRR AR (U1 BMIL WC 55) B8 GG 240 i 1 7 s AU A
o — U T IFUEBAZIB 7 XT 15,350 44 MLk B A 7 [8]H, 23T 6.5 EHIBE VT 5 K I, B A Cofivi i
ERMRBRIFEN 7.7%, KB SR CVAL 555 -5 580 R O M5 R R A G, d5 DY 4 r
ZUR CVAI 4137 %o o 1175 4 XU 48 i 359% (HIR: 1.35, 95%Cl: 1.13~1.61), H. 5 11(2006~2010 %) CVAI
R 2553 o i L/ A IR P A S 1 BE 5 (HIR: 1.33, 95%C: 1.11~1.59), /R FREEi a1 CVAL J H
HU SRRSO M LA S R I R A T RE A N RI R . IR T B R BN BPV,  {HR B YA K
S-S 357 i B L KU B IR O, it — 2B ER T CVAL 510 5 8l 2 1R R SR AR 1 28 B A 3

3. MEERMERSTERIEKREX

BPV I 4 AR . AR HADUSE . AT BPV 2 BRI 4L ) ik R % 10 % (WA Y
Bk BOE ST Bk /8 B A A IC) IR, W R 7 SZ 88 T 1 B E A PG AT[9], )2 L
AL PRV, IGIRTRUN HAA R, 2 Tt talkee Myt FI BPV F8/NR 2 Rk 1)U
31, @I 24 /NEF AN LT W B SR BE F I RAS, B A 2 — AR T BRI - T R R R
Wi, VR SR PR LR 24 /NI L R 5 ATA] LR FR v 7 (Standard deviation, SD). 4% 5 % 4 (Coefficient
of variation, CV). HItbr#EZ(WSD, #%ERHINAL). T35 F S48 P (Average real variability, ARV).
WIRMLE R E %45, HAmSAESRE. AR DIReRmG MBish ikos e A ¢[10]; +1# BPV 481
(0 TA) R 784k, 8 R E SR BOR FRBE MR I, PPN IRFRELHE SD A1 CV, = HIE BPV #E\ 2
06 2 HR AR B 17%) B XU DR 2R [11] s K B2 18] BPV U Js 50 42 50 o vy 340 ) i e 1) sh AR
W SD. A8 AT T 744 (Variability independent of mean, VIM)Z538 47 7MY, HThen 50 M SET
B IhEE N B RN R A M S5 [12] [13]. FEI BPV SZ B BRI . S AAIEE LA T R -
kR - BEMER R0, FE SRR SR RS AR AR B DA G B FEHE, P DR AE
JHE T eI Y A8 A 22 R A S Tl %, R RS MR S BPV

4. CVAI-BPV RUIRIBA BN B 5 RITiRF X BE

WRERE T AR BR A REERAh, IERERE M IR . HEIRER . RPURSE 2 RN 1 DL SAEA 5 [14]
P AIE 7 B0 4 T g 2 b 2R AU S I I 7K P AN Bl e R U PT S BO R T, S T ik
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IR FRRANE R - MBIk - BB RS, S M s FK N B [15] [16]; FE S RKIRPURT 4 5951 &
FAN SR SRR, [ S A5 (3t 4 3 M P B ThRg, b i s A Fa e s AR I 5
BN FKARLAGE P3G 0 2 WS M T o B ke A 198 ok P T i B DI AR DG, I P A8 A W R A i e B 75 5 B A 5
JE ST BARAL AR T B B [17] [18]5 PN AR AE R i 3 5 14 i L 2 124 e A IR P 25 457 (Obstructive sleep apnea,
OSA), A1 T {5 IRAS P 5 R AT IEAN 8 DA SR AL, 5 S5O ) I T v AB AR A 2 L [19]
I, MR ERAE I A D, 9 AEAEREIC I 2 CVAL T ml sE I B3 N4 1 BPV.

DR o BT 2% A AR ) — A DX A REAAA AT ST [20] 0N 1 7092 44 - # 4RI 2 60.7 X IRIREE N, R
T B AR 2484 (Lipid accumulation product, LAP). #&JE+45%i(Body roundness index, BRI)F1 CVAI 55ti2
] BPV K& BEFKH VIM K BPV, MRAEEEZ CVAL WA o7 7040, @il 2 75 250
LR BT 4T R B : B CVAIL FIl BRI JKFTF i, BPV IUHA G I6 8%, 1 LAP 7= E 4 BPV
NEE; AR . PRSI WO, OB KR, CVAI AN 1 AL, WdEE VIM 8504 0.007, BRI
RN 1 AL, VIM 300 0.216, 1 LAP 5 VIM JC53E 568 3b— 5 1) 2 K318 4 A A 40 Hr 45 F 52 5
= CVAI i BRI J& BPV K [WfafH %, & LAP MPAMRY R Z . i fifen CVAL 5 BPV IEAK,
BRI EAC RESE AR S BPV [ CIBESR T-AL L LG 7 -

— I H A/ NEARRFFE[21] AN 61 4 T2 Wi s L R N, 38 5 XU AR 4 i BEL B2 5 N I Js T
#(Visceral fatarea, VFA), FFELRN 7 R EEM M, PAVEASHIE BPV. A KL, & VFA A
AR SR JE DL e 2 AR S RBUAMR TR VFA 4H(7% VFA 4146 & SD 4 5.84 + 2.37 mmHg, ik VFA
Wik SD oA 8.40 + 4.15 mmHg, ##HE56 P = 0.0126), B BEASHI AU, HIA] BPV S i#.
Z JCEAS W ERS IR AR ) Wi AP R 2 AR AR 3R Je, X — AR R . X —2
W E TR X AN T2 AR, A HEIIEERR ARG H—, ANFEFF AN R IRES
REARFE, ZHFFRNN NN OIS H 82 B R 2Pia )7 s iU 3, X 5T X AR A7 7
—EZESE; i RE AT BE RSN ML T RE T, KM R I T 5 B MR A R e ) B e R TR B
X L 2R T BE S R RE 7 S BPV IR H ARG . L, BRISZ5IGIT ISC IR A ZAL, A
IR [ R 24555 BPV (520 &% 57, HEb B 1 244 (A0 4% 3@ 8 FH 771 CCB. I 55 7k 3R % e lig 4 i 771 ACE
)T R PR BPV, MIMHE 25 ]EAR X BPV IRl . =, VFA 5 CVAI TEVEAS A AR
HAFAE LS 22 5, A TR AR B0 B3I VFA, T CVAL 23T N A& 2 A0 A AL F8 bR (1)
CEATPNTREL, PR T VR I RUBR I KRR AR S I P IR TR AE FT REAFTE R E E S . BJa, IS
PSR FE AN H (B BPV, 5 24 /N ghAS i S AT sk A3 M BPV KK Imki2E BPV fEA: 4%
ECHIGRINE F T ReAFAEZE R AR, TEOTANEARNT S BPV SCBART, 45675 [EHE 7L NTERE
fE 57 R 2R T S R R s

ESRH AT 3 RBRI BRI Fu b, A O SCERIAI AR . CVAL T 53 kEAE . O S J
O I S AR SCEE[22], TSI BKAERE 5K BPV B UIMI5C, M BEAEBE 22 M EE 4D, 7 CVAI A]
REE L 184 0 2 ik (LA g (/)22 7780 BPV [23]. CVAI Tl 5k IR AR 22 A fEAI 5%, FEARU il sl mT
RERE— D R2ma R 75[24] [25]. 454 LRI RBE FCFRIEEREERHEDN, CVAI 5% BPV S 1L
FRA SR ELHE: N AR I 2H 2RO TS0 22 R0 4 0 DRl - P RE IS IR e A S 3R - IV 9K 3R - 1 [T
GUiETETr i, SRR )5 OB BN, iR AR [26]; R RILPUATREHI SR S = AT
(I FF IR AVE R, 98/ A i — % AL &U(Nitric oxide, NOYRE, BRI &7 46 75, Il s Eh[27]; A
JEREJHE BT e 5 |2 3 B BUSEE T e AR B2 T i, BB kot IR 138 A K 22 ie 7, A B4 i HR LI (1)
i R MR LRGN [28]: A IEAERE 51 K BERR RIS BT )5, 1] e 5 BUR (8] AC I & 0 g AT TR BRBR AR, 3 — 20
TR 18] ML 415 3% 5 B Y5 A 2R EL[29] 5 P9 A Mg i 0 114 26 1 40 i K] - AR Ak A28 in T B 453 42 1T 7 T e
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SO IS T A BURE 5 B AR T RE ), A R EUEIY BPV SEIN[30]. IX LR AL R ARk
52 (B SRI6 A RAE FT it — 2D UG E .

5. RRRSERE

HAEICT CVAI 5% BPV Mt A=A R, HARES TRIR. A TRH & BB 7 2 ik
VT, AECAIIRG 3 R R, G Z KA AT RS PEBA S0 7L sl T 0SB okt QAL a4 X NI 2
B i, B RCRHIE. AR st S HAAE DG fE I R R 1 2 7 vl RE S B I L 45 SR A — 3, AR A
BPV PHli¥EAR (41 VIM. SD. CV )N, e CLEHEAE T ERES; YR il & 77 7% (n VFA. CVAI. BRI
EVHIMERA T R BB %5 5, CVAL HERf I 23 52 1) 28 IR AS A AR IR ZE 50 s 2 300t SR RE 78 70 1
ATETT AN 2GR D FHRRAR BT B 550 BPV B B R AR R . REGEU EARE, B TIA
(I A A2 S BRI AT, CVAL BT AL Y IR EFE bR o] B85 05 1 S K 1 BPV 2 IEAHSG, X0 T
e I B LA I PR S, SR TR I PR HP 938 P 34 IR /RSP A FRIESE A A0 TR 64 P R AR 7K
JEHRAE CVAL TR N . AR T 75— BT e B RFEARATHEE A ZIB 9T, BASSIUE CVAI 5 BPV
Mo, ML S HAMIE R AR TG, HOGEEFES . M R S 2 R [FIRH A PRl 302
CVAI 224k, MEIE BPV WA, DLAIWRREEE CVAL BUPRIES ATt R I a3 EVLHIRR S
TR TS, FATHE. RESCE. EBEAAIRITENMNRE, 23— DK CVAI 27/
REA A BPV, TSI ZIGZ) . JORE R 1S5 A DS ER RN BPV 520 s 38 Al ik — 5 B 5 BRI
i, MBEEh. BIEESE L2 ANMERE, HE BPV KU RIS,  DUSEI SE RS #E 10 ML VA YT
6. LB

P EAE I e v S 28 A B LA AR B2 A B ELER . CVAIL ARy —F ] 5 T A5 28D A BEE B
PR R, SRS S e I 22 oo il L6 45 SRy DDA < . DB BT et Ao, & CVAL TRE 5K BPV
THEAR IR, TR — Pl o I3 IS 53 0 A AR 1) S B ST TR 2R . ARSRAT R Insixs CVAL 5 BPV
ONFIWETT, R B Y AERIL, R A I A BN N AL 5 SR, AT Ay TS o I 4 3L )
PIN R

SE
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