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o G | o ¥E BAS AR ik By A 38 2 (HOMA-IR) , A& 48 BMI /& & F Je i, te A e ik (BMI1=>28 kg/m”) 5
3F e ik 4 (BMI<<28 kg/m’)#9 LAP . VFI 5 HOMA-IR, Pearson #8 3% 1 4 7 & ¥ & B4k ¥ A BE 69 LAP ., VFI
5 HOMA-IR #5 % % . % T logistic /8 % W o7 3012 RAAEARH HOMA-IR 692 Hrm A £, R F 4
B B B E AR E G E B (HDL-C) % 248 F %, B2 B (WC) . BMI, H ik = 8 (TG) | ¥ iz B B
(TO) &% B fs % & 2 B B2 (LDL-C),LAP, VFI, = M s 4 (FBG) . £ ML & % (FINS) \ it e 22 & &
(HbAlc) \HOMA-IR ¥ 8 2 & TR (P<0.05), A3 EAKEH A 1733 61 A, & 19%, IERE& 6
LAP.VFI,HOMA-IR 38 2 3 TAEfe k& (P <{0. 05), Pearson #8 % M 5 #7 & B A 3f 4 R4 A BE 69 HO-
MA-IR 5 WC.BMI. TG.TC.LDL-C.LAP . VFI ¥ 2 E48%,5 HDL-C % #i 48 % (P<0.05), 3 ¥ LAP %548
(A rMEAEFH A 0.367, 2%k 2 WC.BMIL. TG 5 VFIL., % 7 logistic 48 3% # 5 47 & 90 A 3 4 Ik A BEH
BMI,LAP.VFI & HOMA-IR # 4k % B % (P<{0.05), & EAKREAFERMEALLREZAN, LAP,
VFI# 5 IR A%, L2 LAP 6948 X B R &, 648 7T 52 0 i 61k g & R An i 4 AR MR 0L .
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Correlation analysis of lipid accumulation index.visceral fat index and insulin

resistance in healthy physical examination population”
DU Heyao' ,CHEN Zongtao'” ,LIN Chungiang”
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Chongqing 400038 ,China ;2. Department of Metabolism Clinic »Shapingba District
Hospital of Traditional Chinese Medicine ,Chongqging 400038,China)

[Abstract] Objective To investigate the correlation between lipid accumulation index (LLAP), visceral
fat index (VFD) and insulin resistance (IR) in healthy check-up population. Methods A total of 9 121 subjects
who underwent physical examination in the Health Management Center of the First Affiliated Hospital of Ar-
my Medical University from October 2016 to June 2023 were selected as the study subjects,including 5 988
males and 3 133 females. The age,waist circumference (WC) ,body mass index (BMD) ,LAP, VFI,blood lipid,
blood glucose and homeostasis model assessment of insulin resistance (HOMA-IR) were compared between
different genders. Obesity was assessed according to BMI. LAP, VFI and HOMA-IR were compared between
obese (BMI=>28 kg/m”) and non-obese patients (BMI<(28 kg/m”). Pearson correlation analysis was used to
analyze the relationship between LAP,VFI and HOMA-IR in all healthy subjects. Multiple logistic regression
analysis was used to analyze the independent influencing factors of HOMA-IR in all healthy subjects.
Results The age and high-density lipoprotein cholesterol (HDL-C) of male healthy subjects were significant-
ly lower than those of female,while WC,BMI, triglyceride (TG) ,total cholesterol (TC),low-density lipopro-
tein cholesterol (LDL-C),LAP,VFI,fasting blood glucose (FBG) ,f{asting insulin (FINS) ,glycosylated hemo-
globin (HbAlc) and HOMA-IR were significantly higher than those of female (P<C0. 05). There were 1 733
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cases of obesity in all healthy subjects, accounting for 19%. The LAP, VFI and HOMA-IR of obese people
were significantly higher than those of non-obese people (P<C0. 05). Pearson correlation analysis showed that
HOMA-IR was positively correlated with WC,BMI, TG, TC,LDL-C,LAP and VFI,and negatively correlated
with HDL-C (P<C0. 05). The correlation coefficient » value of LAP was the highest,reaching 0. 367, followed
by WC,BMI, TG and VFI. Multivariate logistic correlation analysis showed that BMI, LAP and VFI were in-

dependent influencing factors of HOMA-IR in all healthy subjects (P<C0. 05). Conclusion

Obesity should

not be ignored in health check-up population. LAP and VFI are associated with IR, especially LAP,which can

reliably evaluate body fat accumulation and blood glucose metabolism.
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PRI (type 2 diabetes, T2DM) | i &5 H 45 Z2 s o5
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B0 R SCR T e o A AR A 1 0 0 B 22 1 i B R
e 4 R R Y B B a2 L IR g T2DM & A: () i %
BLA - ey P IR J2& YA R e i k. H
HIOA R I B, O L2 1] O PR B i 2 TR &R ) =2
HzZz—, 5KiEgha s e IREREE AL A X,
ZA T2DM 83512 Wi I A7 A6 A [R] 2 A S JRE ) gt i
HE R (32 W 2 AR 5 BMI, H: 32 250 ) e A IR A 3% A 25
I, M DA B 4 s S N I R U7 A 0T A Sk 4
T e R & #U48  (lipid accumulation product, LAP)
5 B E 15 38 8 (visceral fat index, VFD, ‘& {1 7] &
AEXF B 9 A b s RS PN TUE 85 1 B 0T 25 RRLAR 00 ok ik
32 F G PRI AT B 9 1 BT 41 Sk 3 b 42 72 12 K
25— B s B ft B A 3 v O AT R AR R R N BE
PERBEFEXT & & AE 70 B fi e A B LAPLVEL &5
IR AR SCAE .
1 B{HEFE
L1 —ffH

HEFE 2016 4F 10 H = 2023 4F 6 HfERE FEE K K
25— B i s o i B A B 0 Y 9 121 3 B AR 3
BEGE X G o 5 5 988 Ml 4 3 133 il AR 18~
88 % I (47.26 £9.46) % . HIASRUE: (D) AES
T FE ARG 5 (2) B AE T B JR O A 52 5 (3) — WM 52 i
£ 55 1% [l (waist circumference, WC) . & & & & H
Y =WE (total triglycerides, TG) . & IH [# B (total cho-
lesterol, TC) | /&1 % & g £ 1 1 [& B% Chigh-density lip-
oprotein-cholesterol, HDL-C) & % & ig 25 FH 0 [&] B
((low-density lipoprotein-cholesterol, LDL-C) . =5 i
Ifil ¥ (fasting blood sugar, FBG) .55 i i &% & ({asting
insulin, FINS) . #% 1k 1fiL 2T % 4 (hemoglobin, HbAlce)
K EFE N R A . HEBR PR o (1D BRAEA = H UK,
i &% 2R A5 B0 25 1 Y IR 24 s 5 (2) PRI MR P B R 26
250 LN 53 B FR G A DR 3R A7 O I Ak D M T R s
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lipid accumulation index;visceral fat index;insulin resistance;waist circumference

1.2 7%
1.2.1  HA 5%, WC,BMI, & 5. LAP & VFI
£

W B A AR R B R PR AR Y L B E WO IR,
P 5 BMI =1k &/ & &° (kg/m”), 4 BMI =28
kg/m® WLMAEE . I R 4 B A R RS 3 1 T R &S
JE ISk I 5 mL s B0 5 4 B 45 B0 3 L ok F L AR 2
RIGT K I 4 A R R K E B TGL TC. HDL-C,
LDL-C. M ¥ bR 845115 LAP & VFI, LAP (%
) =(WC—58) X TG, LAP(H PE) = (WC—65) X
TG, VFI (L ) = WC/(36. 58 + 1. 89 X BMI) X
1.23X TGX 0. 66 X HDL-C, VFI (5 ) = WC/
(39. 6841. 88X BMD) X 0. 97X TG X0. 76 X HDL-C,
1.2.2 A H# & IR 4 n

A A AR 1 0E R 2 N #E KL 5 mL,
B0 Ay A MW SR FH Ak 2 R T Tk A 0 4 S gt
FEAR K % 1 FBG.FINS, HbAlc /K, LI 25 4 X 3F
3L TEAG IR, BIER 2545 A4 JBE 5 R HE T 38 20 (homeosta-
sis model assessment- insulin resistance, HOMA-
IR). HOMA-IR=FBGXFIN/22. 5,
1.3 %itszam

K SPSS26. 0 A4 48 vF 0 A £ 3 0% k)L
BIECE T A3 e RR , LERCR X R 50 5 T o 9 R e AT
IEEERR A IESS AL« ts R, 4R K
Kt BB ATFEESSHMML M(Q,.Q:) E N,
8] bR FHAES B B8 . SR Pearson A &MEHT
LEARE LAP.VFI 5 HOMA-IR (96 &, % HZ
JG logistic AHOCH: 2 BT 2 ¥ A K 3 HOMA-IR 978 57
KRR, Y P<0.05 HESAG I FE X,
2 % g
2.1 B A R AR 0 F %, WC,BMI, £ i |
LAP % VFI w4

YA A A9 4F 1% L HDL-C BH S AR T Lok
WC.BMI, TG, TC,LDL-C,LAP . VFI ¥J M & & F &
P ERABGIFE X (P<<0.05, lLE 1,
2.2 R FLHE R AR 0 i B AK G & TR Pb &R

B R AR KS Y FBGLFINS,HbAlc, HOMA-
IR ¥ W T Lok, 2 %A g it 53 L (P<<0.05),
W& 2,
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*®1 TEEA R E B FER  WC.BMLULAE . LAP B VFTEE&R[M(Q,,Q;)]

R n R ) WC(cm) BMI(kg/m®) TG(mmol/L) TC(mmol/L)
B 5988  47.00(41.00,53.00) 90. 00(84. 00,95. 00) 25.70(23.60,27. 80) 1.81(1.23,2.69) 5.12(4.51,5.75)
4 3133 49.00(42.00,54.00) 80.00(74.00,86. 45) 23.90(21. 80,26.10) 1.23(0.89,1.72) 5.02(4.40,5.71)
Z —9.032 —42.253 —23.577 —29. 646 —4.049
P <<0. 001 <<0. 001 <<0.001 <<0. 001 <<0.001
51 n HDL-C(mmol/L) LDL-C(mmol/L) LAP VFI
9 5988 1.19(1.04,1.38) 2.74(2.35,3.16) 45.79(25. 40,74. 80) 1.98(1.23,3.15)
% 3133 1.42(1.24,1.63) 2.64(2.22,3.09) 26.60(15.14,46.79) 1.58(1.02,2.47)
Z —34.513 —7.037 —26.607 —13.278
P <<0. 001 <<0. 001 <<0. 001 <<0. 001

x2 TEEANEEAEENDERER R EEIM(Q,,Q;)]
5 n FBG(mmol/L) FINS(pmol/L) HbAlc( %) HOMA-IR
% 5988 5.64(5.21,6.31) 17.34(12.97,21. 99) 5.80(5.50,6.10) 4.43(3.25,5.92)
% 3133 5.42(5.07,5.91) 15. 88(11.81,19. 90) 5.70(5.40,6.00) 3.88(2.84,5.02)
4 —13.510 —10. 966 —10.126 —14.372
P <0. 001 <0. 001 <0. 001 <0. 001

2.3 JelE5aAERe ey LAP,VFI,HOMA-IR #
223

SRR NP 1 733 il H) BMI=28
kg/m” HREREE 5 19%, HoAx AR RE BE# (81%0)
JEREE B LAP. VFI, HOMA-IR ¥ 8] & &5 T 3F A0 b
FLERAGIHE X (P<0.05), lL3k 3,
2.4 AIFEEAEAZEN HOMA-IR 5 35476948

2.5 A EARAZEY HOMA-IR 6 2% 52 % 4 B
F 57
£ G logistic 15 4341 5 5L 3¢ B 4= 30 48 B A K A\
BERY BMILLAP, VFI J& HOMA-IR {470 ~7 5 i Al £
(P<<0.05) ., W% 5,
3 EREE SIEEEEE LAP, VFI,HOMA-IR
K BIM(Q,,Q;s)]

5 VAT Mg n LAP VFI HOMA-IR
Pearson H ¢ M 70 A 3¢ B 4 3 filt R ARk A BF R = 1733 73.92(51.20,110.62) 2.62(1.81,4.00)  5.31(3.97,7.27)
HOMA-IR 5§ WC,BMI, TG, TC,LDL-C,LAP,VFI e 7388 31.38(17.76,53.24) 1.64(1.04,2.67)  4.03(2.97,5.26)
PIRIEM K, 5 HDL-C 2 Ml X (P <<0.05), Hf 5 — 41,286 —25.872 —22,629
LAP (AH R B r fH AR 368 0. 367, k2 WC. <0.001 <0.001 <0.001
BMI. TG &5 VFI, WL5& 4,
Fx4 EHEEELAEHN HOMA-IR 5&I54RH Pearson XS E R

St WC(em)  BMI(kg/m?) TG(mmol/L) TC(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L)  LAP VFI

. 0.328 0.317 0.310 0.107 —0.220 0.115 0.367  0.310

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001

x5 % A& logistics E 134 HOMA-IR B

37 80 A =
iH B SE OR 95%CI Wald P
BMI 1.219  0.503 3.383 1. 262~9. 067 5.871 0.015
LAP 1. 626 0. 539 5.083 1.767~14. 619 9. 099 0. 003
VFI 1.473  0.686  4.363 1.137~16. 739 4. 612 0.032
3 4t i

UTAF SR o A JRE B ok B 32 BN ATT A O T HE = B IR

9 e ML R B I | g PR TR I S AR 15 AH O 92 995 1Y
M ST S B PR 2 i B W 2 210 T RE o A o R AR
H AT IA kb 4 AT R 5 0 56 P Ik B 195 35 AR fe 3 A
K5 M 8 IR FE7E — E A TE}E@EHB%
B I FI AR o 2 BMI, B8 91 45 1Ak 4 5 1R i &
ﬁ éﬁzi&@ﬂétﬂiﬁd LAP,VFI 43 Bk g 2 ;&,ATIE
R B VA b s I PN ) R g B R I DR P R
ﬂu“‘(z“““ B @A R s R L AE LK) LAP,
VAI Lﬁﬁiﬁﬂ% GAE(MS) ) &R MK, b & LAP,
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VAL Ft 5 . MS 1 % A= XU o B 2 7 &5, LAPL VAT X
AN MS A R 0 AR B WC R BMI AT L
BRI MS. iz AT 010 55— Wt 58 R W BE &
LAP VAT K9 F+ i, 36T K T 05 7 M B 1 0w
K B FE s, LAP 5 VAT %F 3k W68 PE B 05 7F I 9
() & A FLA R A 1) T00 455 S, L) i N 1 000 4
HER",

AW 5% 358 UG AF > 76 i 75 4 s K2R 5 — [ s =
B {4 B O R AT A B AR A B N BE R IE SR X 4, B
TEAHT LAPL VAL 5 IR A9 AH 56 M, 78 HE Bk BE A 4 b
PRI 95 S0 5 M 000 B %) FH 24 sl L 4k R A R st A5
HE R 25, B A 9 121 Mo B ARG 3 45 2R o B
R RE K K6 3 1Y 4E % . HDL-C B & X T & 7E, WC,
BMI,.TG,TC,LDL-C,LAP,VFI,FBG,FINS,HbAlc
J¢ HOMA-IR 28 & &5 T 2ot (P <<0. 05) , 4871 H AT
P N G 0B | ot B A i A IR 0 2 S n £
ATRE S ARE AR TG S A O, BN - B e 2 18] 1 B Wi
Oy AAEAE—E 1 22 520 L 55 M 1 1A i 22 M RRUFE 356
Lotk 22 WS, B R bR RE RS MS 19 &
A KBS A B v AR SR . i — 2P R % BMI
[l B 38 FH s o, 45 S e W AR e B 5 19%0. B3 1/5
(N AREAT A6 BB IR 25 32 0] RS 25 2200 AR BF 92 38 &
PLAE k% 9 LAP, VFI, HOMA-IR ¥ 8] i & T4 e
i Pearson AH ¢ M 43 Bt 22 BH 42 350 £t 52 A4 k. A E 19
HOMA-IR 5§ WC,BMI, TG, TC,LDL-C,LAP, VFI
WRIEM XK, 5 HDL-C & M5 (P <C0. 05), HH
LAP By & R 2 r {H A . 35 0. 309, Hik & WC,
BMI. TG 5 VFI, £ 7t logistic 8] IH 434 o 3iF 52 4 35
AR ABERY BMILLAP, VFI & HOMA-IR A9t
S (P <0, 05) . #2878 LAP.VFI 5 IR A #&
A S X AT RE S AT TR A S WCL TG
A YIRE R G b W I S PR R T YRR X B i
7 40 M £ 20 6 TL-6, AR 4 N 701 L TL-6 & it
i A0 B 32 00, 5 B008 1 A RE P el AR [R] B R e R 2
R, FIR 2R S W B AR, 51 R s T L 3 IR, B
R B 05 2 10 B S8R LT PN T S 1 S O R o £t
S B LR B, A S B IR,

ZELT IR, BEREIRA NBEREEBL 2 AN 2,
LAP.VFI ¥ 5 IR X, JH 2 LAP ) AHCPE & & .
A 55 AT 5 b PEAG 1R Bg & AR B AR B . HAR A
VF 22 A S 1 ML 15 AS T8 28 L B L, oK Ok 38 75 T
HLZEIRARI .
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