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Abstract: Objective To explore the association between visceral fat accumulation indicators and gallstone risk in the Dong
population of Guizhou. Methods A total of 6 375 permanent residents aged 30-79 years were enrolled from the Southwest
China Natural Population Cohort of Minority Communities. Logistic regression, subgroup analysis and restricted cubic spline
analysis were used to examine the associations of metabolic score for visceral fat (METS-VF), lipid accumulation product
(LAP), visceral adiposity index (VAI), and waist circumference (WC) with gallstones. Results The gallstone detection rate was
10.9% in the Dong population of Guizhou, higher in females (12.2%) than in males (8.4%). Gallstone patients had higher
METS-VF, LAP, VAI, and WC. Compared with Q1, Q4 levels of METS-VF (OR=2.206, 95% CI:1.704-2.856), LAP (OR=
2.280, 95% CI:1.789-2.905), VAI (OR=1.674, 95% CI:1.323-2.118) and WC (OR=2.046, 95% CI:1.608-2.603) were all
positively associated with gallstone risk. Subgroup analyses showed significant associations only in females (P<0.05), with an
interaction between gender and METS-VE (P for interaction =0.007). In the age subgroups, VAI was significant only in
participants aged <60 years, while the other indicators were significant in both age groups (P<0.05). Medium—to—high levels
of all indicators were positively associated with gallstone risk in those consuming glutinous rice or oil tea (P<0.05). Dose—
response analyses showed linear associations of METS-VF and WC with gallstone risk, and nonlinear associations of LAP and
VAI with gallstone risk. Conclusion Visceral fat accumulation indicators are positively associated with gallstone risk in the

Dong ethnic population of Guizhou Province. This association exhibits female specificity and is more pronounced among
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individuals who consume glutinous rice or oil tea. Public health strategies should prioritize visceral fat management in Dong

women, utilize these indicators as supplementary tools for early screening, and develop targeted intervention strategies for

high-risk populations to reduce the disease burden of gallstones.

Keywords: Gallstones; Visceral fat accumulation; Cross—sectional study; Ethnic minorities

JNEZE5 47 (gallstone ) 52 i UL B TH A6 R Ge e , 46 IH
ERGES RN 2R, R JPRIEZ .
NBZE A7 43R EEIR RN 10% ~ 209", TP 298 7% ~
10% HAFEE b TH, RS A7 % Az B4R A AEJHE 1
JE RE GEALSEAH O, b AT B A IR 2R
A S R B SR AR S AR AL IR A AR A, JIE
AR O AIE R N IERR AR R, HfaFH KT T AR
Wi o TR S H8 4 (body mass index, BMI) Z& S F6h5
MELLDC A3 B A, JEE L B AT A o PR JrE L (H 25
2 BMI 2, SRyt AR 197 AR PF 3 (metabolic
score for visceral fat, METS=VF) . E}ﬁ*ﬁ%f‘t%(lipid
accumulation product, LAP) 1PN S 5 8 %X (visceral
adiposity index, VAL) S84 i LIOKS i PFA% o9 IR G 7
FRRT, HEUESE S5 HH PR 55 22 R AT AH OG-,
(RS EEAPENNP S R P U 2 S S CYN
XPREE BRI AT SEATI AT R o Al J g 5 1 f 2
R, B IR Gl SRR RROK  RIR TR, K
TURE YRR K AR 3 T 2XnT RS ) A A 7 FR SRR S
S NBAS A7 B XU o 5 A8 (T AR 25 40 4G s 32
N 12.0%M, 5 T A E Ko PR B 9 R 1D
FRRAE bR SRR AFEIRZE A7 1Y I, TR IR HAE A H
SFOLH B AR > O i 22 5, SRR M AT X
TENFERIF I AN AL, Ay il A o T 77 Rt B (R 2 4K
I AR B S 40 A 38 e 40 ST} R efd
B it ARBIFGE T PG R DX Al B R T R R
HiutHFE B AR ATEBRIIBEGE” , 20 52 M4 30 ~ 79 2 ik
JE AR N TE METS-VF \LAP VAT 1A% [l 5 H 25 471 1)
SRHE , RV HAEPEA T2 AR IBZS A0 KUK Th B A, L
391 A 123 XN TSR A B EL B X6 14 XU, DA T EL
T M

1 X&E57F%

1.1 EER ARURET VR R ER R R
LS AR HE BB BIE G " SE L5 , T 2018 4 5
H—2019 4% 9 H 44 A A B A< w1 3 N
7239 44 30 ~ 79 B EAR )RR, HERREE B A
<8 h HEYIBRHE T, & 6375 NAGHT. A
WF 9% 4 DU I K 2F 46 PG I B 5 2= 0 B & B &
(K2016038 ) F1 5% 4 B2 B} K27 B T = e 2= AR 325
2:(2018[094 DHLHE, T i 2 538 B2 8 i R 215 .
1.2 AZFE SRR X RIS
& ARG X RIS B AT IR RS KA

F45 B 8 (height) MRTE (weight )55 . 1 %A fL IR PR AL
Eip s A i D AN =) s e S N
(high—density lipoprotein cholesterol, HDL-C) ., =5 IfiL
WSS . AR Bk i B AR MBS BB A T A6 A
1.3 ZEERANALWARE  BIPRES AT/ [H
JE B oI 1R RS BB R /N KU
o R Ke2E L BMI(kg/m?) 43k < 18.5
kg/m?.18.5 kg/m* ~23.9 kg/m*.24 kg/m? ~ 27.9 kg/m?,
=28 kg/m?; AR A ZF A > 100 32, HHH K K =
AR IRI /R 1R ORE R A A R IR 4R L
KRR I B R DU A S H B e A —
SERRAEN; FE / BEERIE BTN S A T
NS A2 WbR i A JIH e BRI P i (e 75 AT, 3 i
5, TR RS B,

1.4 #5473t L METS-VF 3 F B & & L
(waist—to—height ratio, WHIR ) | Ji 5 Z AR 4y
(metabolic score for insulin resistance , METS-IR ) 4%
IR S A 55 P A =1, Pt (E =0)™; LAP
T R A H 3ok = P A4 225 VAT SE T BMIT L
I =WEF1 HDL-C A2, S48 hni AT

WC
WHiR= _ W Mem)
Height(,,m)

_ In[2 X FBG gyt TG grgan] X BMI 2
METS-IR= g/l (mg/el) (kefr?)
ln[HDL—C(mg(u)]

METS-VF=4.466+0.01 x [In(METS-IR)[’+3.329 x [In
(WHIR)+0.319 x P51 +0.594 x In(4E#%)

LAP(F)=[WCy=65] X TG i)
LAP(ﬁ‘)z[WC(‘m)—SS] X TG(mmn]/L)
— WC(cm) TG(mrml/l)
VA =35 68+1.88 x BMIom, © 103 %
131
FDL~Copmuns
— WC(P@ TG mmol/I)
VA= 36 55,1 80  BMTom, © 081 %
1.52
HDL~Coomins

He WC AR, FBG 23 B IMFE, TG A Hh =8
1.5 %ito#r I IBM SPSS 25.0 1 R 4.3.2 ¥
Gttt AEIEAR S AR % 2 A AR d DL 57 BORTDY
BLECEFE (M (Ps,Pis) ] 38, 41 0H) LR H
Mann—Whitney U K55 ; 432375 8 LUV (n ) FITRS BY HE
(% )FH3AR  2H B FEBER T 2 K 425 N IE AR 7 AR 22
BRI U AL, AR 2 (Q1) S R,



PRI BE2F 2026 4F55 53 #2455 13 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 13

- 2307 -

fdi 1 logistic 0113 5347 #5468 b5 15 045 A [a] i) OCHK , 11
B HAE H (odds ratio, OR ) F1 95% {5 [X.[8] ( confidence
interval,CI), R AL BB IE1 T8 S04 55 5 I
LA 3 B I F R I AC AR I o A R MR B 1
ARV HE A B Y 2 AR ] AR A WA (2
BACE AR R RS O AR K S LIl
JE . DGR o AR SIPES, A% (restricted cubic
spline, RCS) 73 A1 4% 46 5 55 IH45 47 18] (4 5] 5 52 1 5C
R, SECT N 40 KEKIHE o =0.05, BUIEL L

2 # X

21 FRAMFEFRAZE AU 6375 KA
S RS 1R 10.9%(693/6 375) , Horb 53 M A
R 8.4%(192/2 274) . K %N 12.2%(501/
4101). PZHAEAFES M5 BMI MO I oK
25 IR METS-VF LAP VAT F1% Rl [|] i 2% F- 2
HGiT2EE L (P<0.05), SAEIRSS A & A L, IRk

B METS-VF .LAP \VAI FIERIKCE# &, W3 1,

R WO RIAFE LM Pas, Prs) ,n(%) ]
Table 1 Basic information of participants [ M (Pss, Pss), n(%) ]
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Table 2 Logistic regression analysis between METS-VF, LAP, VAL, WC and gallstones
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Figure 3 Dose—response relationship between visceral fat accumulation indicators and gallstones
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