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[ Abstract] Objective To explore the associations between triglyceride glucose (TyG)-obesity composite indices and
the risk of hyperuricemia (HUA) in Qingdao, China, providing a basis for the prevention and management of HUA.
Methods A prospective cohort study was conducted, encompassing a total of 3 294 adults recruited in the baseline
survey from 2006 to 2009 and participating the follow-up survey from 2012 to 2015 and 2019 to 2023. Cox proportional
hazards regression was adopted to analyze the associations of baseline TyG-body mass index (TyG-BMI) and TyG-waist
circumference (TyG-WC) with the risk of HUA. The restricted cubic spline method was used to analyze the dose-
response relationships of baseline TyG-BMI and TyG-WC with the risk of HUA. Subgroup analyses were performed
based on covariates such as gender and age, and their interactions with the TyG-obesity composite indices were analyzed.
Results A total of 430 (13.1%) adults were identified with HUA. Multivariate Cox regression analysis showed that the
highest quartiles of baseline TyG-BMI and TyG-WC increased the risk of HUA by 48% (HR = 1.48, 95%CI: 1.10-1.99)
and 46% (HR = 1.46, 95%CI: 1.08-1.99) compared with the lowest quartiles. Restricted cubic splines indicated linear
dose-response relationships of baseline TyG-BMI (Pyyeran < 0.001, Pponiinear = 0.639) and TyG-WC (Pyyeran < 0.001,
Poontincar = 0.776) with the risk of HUA. Subgroup analyses showed that the highest quartiles of baseline TyG-obesity
composite indices in females, rural adults, and hypertension adults were higher than those in males, urban adults, and
non-hypertension adults (all P < 0.05). No significant interactions were observed with TyG-obesity composite indices (all
P >0.05). Conclusion Elevated baseline levels of TyG-BMI and TyG-WC are associated with an increased risk of HUA,
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particularly among females, rural adults, and hypertension adults.
[ Keywords] hyperuricemia (HUA); triglyceride glucose (TyG) index; obesity; metabolic syndrome; prospective

cohort study; adult; Qingdao city
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YA e, BEE AT AN 7 ORI S8 2
A7, 4Bk HUA M BR R Em A FR, EEEFES
BRI L R RN, 2015—2016 4F, £ H 20 % DA
LRAE N HUA B9 2R ik 20.1%(95%CI=17.8%~
22.4%)B1, 2015—2016 4. 2018—2019 4F, F[FH X}
3IANE(HEX BEEN) B 18 % UL L R4FE AN
45 R B R, HUA B % 2 H 2015—2016 F 1)
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HEM) 14.0%(95%CI=13.1%~14.8%) 4, HUA 1E4FR
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(triglyceride-glucose-body mass index, TyG-BMI).
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T 175 i 5 & K $1 (insulin resistance, IR ) 7K -, A
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132 HEEE RGNS 5. REXH S
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A, SR B A 0.1 eme LS I 5 SR FH A A A K
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B 50 R ORFF R — K, 45 8 PL2Z KR AE (mmHg)
oL R VATRE

133 st =fa ZWXEFEZHRET, &
8~ 12 h J5 KA H Ik ML 5 mL. £ L FF R 4
AT, BN G2 200 S 2R 3 1) R A B R TG iR JE T
AR A . W 2 X #F FPGL TG, & JIH [ BF
(total cholesterol, TC) .« 1 % £ 5 25 1 HH [& BE (low
density lipoprotein cholesterin, LDL-C). /& %5 & JIg
& [ BH [& EE (high-density lipoprotein cholesterol,
HDL-C). HUA. N % iR % 3 7% % I (alanine amino-
transferase, ALT). y-%& & Wt i% ¥ #% B (gamma
Glutamyl Transferase, GGT) 55 FH1, SR & HE %A
WLl VE M € FPG. Bk Il %€ TG, TC Al HUA; H
235 %€ HDL-C; 21 H1E N %€ LDL-C; #i [RVE
M ALT; [ B R Ak 22 B B3 720 '8 GGT.

14 ZWingRAxEER L (DKIEHEHUA
PR LTT 2 Rk E R0, 4R F B 2 kea i]
HUA 7K F 5 14 2420 umol/L. 1% =360 pmol/L EJI
9 HUA. (2) K45 r [ e il 95 76 46 7 (2018 4245
RO fERMERABRELD BT, ERH
3 & AL, P F4U 46 (systolic blood pressure,
SBP) =140 mmHg /84 %7 7K J& ( diastolic blood pres-
sure, DBP) 290 mmHg(1 mmHg=0.133 kPa); B¢ #
BRE A e I BEAT sk, B Al IR AR A B s 25 RY)
AL . (3) AR tH 7 P A2 41 2017 S hrifk, T
M B H DM SO RREEN 147, B R A AR
TR B 18 AL /A LA _E R S W A 5 0 £ A R /R
SIS o DI - ST 35 ARG IR B 21 IR HL
SRR 1 A R RO, S S T. E A
T B KA DL A %5 R RS Ok} . (4) 445 &
5 % (body mass index, BMI) =14 5 (kg) /% = (m)?;
(5)TyG ¥ % =Ln[TG(mg/dL) xFPG(mg/dL ) /2]
(6) TyG-BMI $88=TyG #5%BMI"); (7) TyG-WC
FRE=TyG f& H=wcl',

1.5 44 IR ERTF RIS, it
Gt S HAERE. WA RS IIE L,
B5 VA o I o R A AR AR R A IR SR AR 5 AL B

NoAK BN, HESES, Wik ERE RS
10 MAERAE . PRFG I & . 1746 75 55 X 35, R P
WA T AT« S50 = A DU AT, AR 7 A e A3 1
2 B ORAS DU VR B 1 o N PRI R B AR R, B H
BE B3t B 5% 10 45 3547 VP Al o E0HE SR WS N
w5, JEm R B AR B A, TR R
1.6 %t 7% KM SPSS 26.0. R4.3.1. Graphpad
Prism 9.5 ¥4 58 B 4t v 2 o0 M 2 G vk B 1) 4 )
DA RAR HE 22 (X 5) SRR T BERE, P 4 1) 19
PO AR F OSTAE AS  R 505 SR N 30 (%) #6531
gkl IR HBCR T 2 R . MR B 7T 5 3
£k TyG-BMI 5% F28 TyG-WC F5 50\ /31 K
7, KA WY 73 B0 4y i 2oy 4 NH(Q~Qy) -
AR BN CA AR A5 3 Rk HUA DN [RI A% &, DLBE U7 i
) (F ) A 8] A% &, K A Cox Eb A5 XU [9] )1 43
F 2L TyG-BMIL. TyG-WC A [F/KF415 HUA K
PAGE ) S Bk s AT 1 A A VR A% IR 3% A 2 i
SRS T B 3 AR 2 () R b R 2
434+ SBP. DBP. TC. LDL-C. ALT. GGT. %K
HIPESL TR R AT B 2k TyG-E BEER A He B 5
HUA &9 RS 16 7 - I RO R o MR 14l L 4
(<60, 260 %) W 2 H AT AT EA & R EAT
A>T, FEar ATt Rl . W2 A IR
5 TyG-E B BE A 48 206 HUA k9 KUK 19 42 B
YER o B R 56 350 9 B A 565, Az 3% 7K 7 0=0.05 6

2 & R

2.1 AABAFHFKIE(K ) ABFF LGN TR
%3294 N, Horp 5 1125 AN(34.2%) . ZcE 2169
N (65.8%)  HUA K NEUH 430 4. HUA 44F
W5 3T N O EAE EL . BMIL WC. SBP. DBP. FPG.
TC. TG. LDL-C. UA. GGT. TyG-BMI. TyG-WC
¥ T4E HUA 41, 1 HDL-C #M1% T3 HUA 4H(3%)
P<0.05) . HUA %H 54F HUA 15, 285 -
B WS WRIR B OB OB ALT % 3 TE Gt
B X (¥ P>0.05).,

F1 TR RN DAL
Table 1 General demographic data of participants

A S (n=3294) FHUAZ (n=2 864) HUAZ (n=430) ME PfH
FRe Y 51.18+10.19 50.86+10.18 53.33+10.05 4710 <0.001
P AN (R E /%) 0.097 0.755
5 1125(34.2) 981(34.3) 144(33.5)
i 2 169(65.8) 1 883(65.7) 286(66.5)
THERRE NI (/%) 3.299 0.192
NS PR 1360(41.3) 1166(40.7) 194(45.1)
EILGe] 1172(35.6) 1033(36.1) 139(32.3)
(SR 762(23.1) 665(20.2) 97(22.6)
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Table 1 Continued

A B (n=3294) JFHUAZH (n=2 864) HUA# (n=430) 2HHE PlE
TS ARAR T/ N B (R i B/ % ) 1.117 0.290

ER 430(13.1) 145(5.1) 27(6.3)

=Y 2864(86.9) 2719(94.9) 403(93.7)
W2 53 A N (R L /%) 7.900 0.005

i 809(24.6) 680(23.7) 129(30.0)

ekt 2485(75.4) 2184(76.3) 301(70.0)
A NEL R B /% ) 0.195 0.659

& 2789(84.7) 2428(84.8) 361(84.0)

7 505(15.3) 436(15.2) 69(16.0)
IRHR N (R B G /% ) 0.436 0.509

&5 2591(78.7) 2258(78.8) 333(77.4)

o 703(21.3) 606(21.2) 97(22.6)
BMI/(kg/m?) 25.17+4.45 25.07+3.42 25.84+3.56 4.295 <0.001
WC/em 83.27+10.04 82.94:£9.99 85.50=10.04 4.947 <0.001
SBP/mmHg 133.24421.22 132.35+20.84 139.13+22.75 5.823 <0.001
DBP/mmHg 82.76=11.66 82.44+11.47 84.83+12.70 3.678 <0.001
FPG/mmol/L 5.59+0.98 5.57+0.95 5.73+1.12 3.203 <0.001
TC/mmol/L 5.23+1.01 5.20+0.99 5.45+1.08 4.618 <0.001
TG/mmol/L 1.28+0.83 1.24+0.78 1.51%1.07 4.855 <0.001
LDL-C/mmol/L 3.01+0.88 2.98+0.87 3.16£0.92 3.907 <0.001
HDL-C/mmol/L 1.64+0.39 1.65+0.39 1.61£0.38 —-2.011 0.044
UA/pmol/L 281.2161.64 277.77+60.89 304.10+61.78 8.346 <0.001
GGT//L 21.58+23.80 21.24+24.32 23.85+19.81 2.125 0.034
ALT/W/L 16.06:11.64 16.04+11.75 16.22+10.91 0.299 0.765
TyG-BMI 174.14+31.05 172.79+30.56 183.09+32.76 6.133 <0.001
TyG-WC 576.04+95.67 571.57+94.38 605.82+98.95 6.972 <0.001
22 AARAFENE TyG-ERAIHAKFEHUA  EAES, HERERITFE X (P<0.001). &

RmtE i (£ 2)

AHIE FE 1 Yo B U i TR) Oy

H L NHE TyG-WC /K1 1) It 5 HUA /9 R iF &

(4.91£3.35) N4E, H:BEVT 16 180.58 N4, ¥k HUA
R R R 13.1%, &R % B 26.57 1/ N4
BE % HE 28 N BE TyG-BMI /K F 1) ) & , HUA 1) &
TR (=29.884) K K B FE (7=17.105) 5 &

WK R LT, 2R G R L (P=45.616,
P<0.001) . A [[] TyG-WC 7K *F- HUA ) K& i %5 JiF
25 i B X (°=20.440, P<0.001) .

®2 EANHAR TyG-IEREL & TEHUK-T-5 HUA A tE oL LR

Table 2 Comparison of different baseline TyG-obesity composite indices and incidence of HUA

TyG-BMI TyG-WC
A TR EUKT
Bl RWEEUB RIRWIE% RSB B RWEEUB BIRIE % R/ (BT NAR)
Q 824 74 9.0 20.2 823 71 8.6 19.1
Q 823 98 11.9 21.3 824 95 11.5 25.1
Q; 824 111 13.5 27.5 824 104 12.6 24.1
Q 823 147 17.9 33.8 823 160 19.4 36.6
! 29.884 17.105 45.616 20.440
PlE <0.001 <0.001 <0.001 <0.001
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23 EEBAFH TYG- LIRS 45405 HUA 8 KA
M8y Cox ®Ya (% 3) Z[FE Cox [HH5Hr, 75
M R 3 2 70 A SBP. DBP. TC. LDL-C.
ALT. GGT Ja (#%8 3), 5H28 A#f TyG-BMI 154

1) Q /KFLHAHLL, Q4 ZHE HUA A XS 35 m 48%
(HR=1.48, 95%CI=1.10~1.99); 52 N\ # TyG-
WC 851 Q /K- F4LAH Lk, Qq ZH Y HUA & % A
& 18 I 46%( HR=1.46, 95%CI=1.08~1.99) .

R"3 EL TyG-IEREC A 15405 HUA K0 KU Cox ]
Table 3 Cox regression between baseline TyG-obesity composite indices and the risk of HUA

i Eith| i %ith) A3
il
B S+ HR(95%CI) PIH B S+ HR(95%CI) PIH B S+ HR(95%CI) Pl
TyG-BMI 0.001 0.005 0.001
Q1 1.00 1.00 1.00
Q2 0.29 0.154 1.35(0.99~1.82) 0.053 0297 0.154 1.35(0.99~1.82) 0.054 0234 0.156 1.26(0.93~1.71) 0.133
Q3 0.330 0.150 1.39(1.04~1.87) 0.028 0328 0.150 1.39(1.03~1.86) 0.029 0213 0.155 1.24(0.91~1.68) 0.168
Q4 0.569 0.143 1.71(1.34~234) <0.001 0.566 0.143 1.76(1.33~2.33) <0.001 0390 0.153 1.48(1.10~1.99) 0.011
TyG-WC 0.001 0.001 <0.001
Q1 1.00 1.00 1.00
Q2 0277 0.157 1.32(0.97~1.80) 0.165 0282 0.157 1.33(0.97~1.81) 0.073 0221 0.159 1.25(0.91~1.70) 0.165
Q3 0.146 0155 1.16(0.86~1.57) 0344 0.149 0.156 1.16(0.86~1.58) 0340 0.036 0.161 1.04(0.76~1.42)  0.824
Q4 0.560 0.143 1.75(1.32~2.32) <0.001 0.571 0.145 1.77(1.33~2.35) <0.001 0.381 0.157 1.46(1.08~1.99)  0.015

AR SRIAEAT R AR 2R s A2 YRR A0S 10 A3 AEAR A2 (1) ek b %E M £ 43 4. SBP. DBP. TC. LDL-C. ALTHIGGT.

24 ABAHE TYG-EMEK &K E HUA XA
A &M RBESAT(E 1) PREIPE S 7R 2B 4y
MrioR, TERIEPES. 4588 38 2 7 4 . SBP. DBP.
TC. LDL-C. ALT. GGT J5, 3£k \#f TyG-BMI $4
5 HUA B AR 26 DCHR, B 34k TyG-BMI

1
ﬁ“ﬁﬁtﬂ,ﬁ:lﬂ.w: Py ;<0.001

Py = 0.639

bl 2

HR (95%CD
o

—_

S

150 200 250

TyG-BMI

?‘%ﬂfﬁj\ibﬂ, HUA EﬁMﬁﬁ%Iﬂiﬂ%%(P§g¢<
0.001, Py4=0.639) o J2E TyG-WC #8455 HUA K
T AU 52 2 P SR B, A [R5 45 20 189 I, HUA K
9 AU I T TH 34 (Pge<0.001, Pypy=0.776) o

B 25 L 1
BV = 565830 Puu=0.001
2 20¢f i Paran=0.776
Q I
> 15} !
=) I
~ 1
10F B <
g |
0.5+ :
O N ]
400 500 600 700 800
TyG-WC

VE =+ BR ) P ST R 2R AT 48 1 B T AR S L RS R £ 4 A« SBP. DBP. TC. LDL-C. ALT 1 GGT.

& 1

B TyG-NEFEIR & F5 205 HUA K KU 9 71 8 — 28087 i 26

Fig. 1 Dose-response curves of baseline TyG-obesity composite indices with the risk of HUA

2.5 R TyG-ERE & 4545 HUA KmMA& a9 I
My (k4) RIEEELFHE S JZ AT WA ¥ .
ZER B R, LM TyG-BMI(HR=1.49, 95%CI=1.04~
2.15). TyG-WC(HR=1.46, 95%CI=1.04~2.12), Q,
5 HUA K MU 1) R & T 55 1 s R AT B
TyG-BMI(HR=1.71, 95%CI=1.19~2.44) . TyG-WC
(HR=1.57, 95%CI=1.08~2.28), Q, 415 HUA K ¥

PSS (1) SIS i T4 AN o LU B TyG-BMI
(HR=2.19, 95%CI=1.34~3.60) . TyG-WC( HR=2.59,
95%CI=1.44~4.65), Q, #HL 5 HUA K% K& ) < BE
B AR m i s AN PR SRS 2 A K
I 5 B 28 TyG-JE BEBC A 48 200 HUA i XU
(122 HAE 22 B RS % 5 L (Pgy>0.05) .
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T4 L TyGILRIR & 18805 HUA U2 (8]S4 73 A
Table 4 Subgroup analysis between baseline TyG-obesity composite indices and the risk of HUA

. HR(95%CI)
i M Q Q, Q3 Q4 Praus
TyG-BMI
PR 0.813
L 1125 1.00 1.40(0.84~2.34) 1.37(0.80~2.33) 1.50(0.89~2.55)
E/8 2169 1.00 1.18(0.81~1.73) 1.17(0.81~1.70) 1.49(1.04~2.15)
CRiiks 0.738
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