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Predictive value of TyG-obesity indices for hyperuricemia in community

residents based on a random forest algorithm
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Abstract: Objective To evaluate the predictive value of various TyG—obesity indices (TyG-BMI, TyG-WHR, TyG-LAP,
TyG-BRI, TyG-CVAIL TyG-BAl) for hyperuricemia in community residents. Methods Using data from the 2020 cross—
sectional survey of the Southwest China Natural Population Cohort, 960 participants were included. A base model was
constructed using the random forest algorithm. The predictive performance of models incorporating different TyG —obesity
indices was evaluated using the area under the ROC curve, accuracy, precision, recall, and the F1-score. Results Among the
TyG—obesity indices, the models incorporating TyG-LAP and TyG-CVAI showed the best predictive performance, both with
an AUC of 0.716. The TyG-LAP model had slightly higher accuracy and F1-score (0.667 and 0.543), while the TyG-CVAI
model achieved the highest recall (0.807). Feature importance analysis indicated that TyG—obesity indices were the important
predictors in models incorporating demographic characteristics and behavioral and lifestyle factors. Conclusion TyG—obesity
indices, particularly TyG-LAP and TyG-CVAI, demonstrate strong predictive ability for hyperuricemia in community residents
and may serve as useful tools for community screening and identification of high—risk groups.
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Table 1 Basic characteristics of the study subjects [(xxs), n(% )]

A i SAEE(n=960) EHIRER (n=701) FIRER (n=259) P
AR () 53.05 + 11.50 5326+ 11.37 5249 +11.84 0.360
531 <0.001
% 486 (50.62) 311 (44.37) 175 (67.57)
oL 474 (49.38) 390 (55.63) 84 (32.43)
AR 0.341
ILaYeN 595 (61.98) 443 (63.20) 152 (58.69)
[=Li 198 (20.62) 143 (20.40) 55(21.24)
LNy 167 (17.40) 115 (16.41) 52 (20.08)
WS HRAR T 0.184
EN 84 (8.75) 67 (9.56) 17 (6.56)
LIS / A 876 (91.25) 634 (90.44) 242 (93.44)
53 0.236
Wik 865 (90.10) 637 (90.87) 228 (88.03)
JEI 95 (9.90) 64 (9.13) 31 (11.97)
W A 0.025
w 715 (74.48) 536 (76.46) 179 (69.11)
b= 245 (25.52) 165 (23.54) 80 (30.89)
R 0.021
i 542 (56.46) 412 (58.77) 130 (50.19)
o 418 (43.54) 289 (41.23) 129 (49.81)
& I1E S (METs/d) 18.83 =13.45 18.75 +13.56 19.07 +13.16 0.964
DASH A& 143 22.68 +4.37 2271 £431 22.62 +4.56 0.653
TyG-BMI 3424 £19.42 31.28 +18.84 4226 £18.71 <0.001
TyG-WHR 121 +0.65 1.12 +0.64 1.46 +0.63 <0.001
TyG-LAP 82.42 +155.96 68.55 +160.25 119.94 + 137.13 <0.001
TyG-BRI 5.68 +3.87 5.13 £3.75 7.17 +3.79 <0.001
TyG-CVAI 157.68 +131.64 137.73 +127.69 211.66 +127.16 <0.001
TyG-BAI 39.31 £21.05 36.56 +20.60 46.75 +20.50 <0.001
W1 ~4 K 1 ~2 . TyG-WHR £/ TyG-
2.2 A TR A RIETAMBER M E FEEE  (0.803) FHE. EE 2 s TyG- AL £ 2 i
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L A AN AR TyG— RE 8 Hiob ik — A5 1 Tt
RO e i ERE . F I 1 T, SIEREIRUAR L
AR TyG- REREFE LT, AUC fEX A T, Horp
AUC H& K 1H 99 A TyG-LAP (Y #5 # F1 44 A
TyG-CVAI B, HAE 4R 0.716, H3E 2 AT, 44
A TyG-LAP MR MER 22 (0.667 ) FE B 3(0.425)
F1 {85(0.543) s 55, M40 A TyG-CVAT BYHE 8 79 0]

15, FLUCOH AR A o

R 2 AFIBET R AFHR A R R E
Table 2 Performance comparison of different models on accuracy,

precision, recall, and F1-score

exii] HERR LIRS PANCIES FI (&
FERl AR 0.611 0.369 0.671 0.477
TyG-BMI 0.628 0.395 0.763 0.520
TyG-WHR 0.608 0.386 0.829 0.527
TyG-LAP 0.667 0.425 0.750 0.543
TyG-CVAI 0.632 0.401 0.803 0.535
TyG-BRI 0.632 0.386 0.750 0.518
TyG-BAI 0.642 0.406 0.763 0.530
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PE— PR PEAT 28 SUIGIE , 255 & AR
(A FRPRREZEIEA R N BE R AR, D3R 3. X
PRI AU KU A S s , AN RIS A R S5

£ AUC Z551E 0.1 24, DeLong K 56 i 7 £ R AU 1|
ZAES5MALE AUC 25 B4 511522 7 (P<0.05),
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Table 3 Stability analysis of cross—validation results across different models (x+s)

o HIATES IS FEJOES F1fE AUC

FERfRA 0.605 + 0.057 0.417 £0.072 0.690 + 0.164 0.506 + 0.080 0.613 + 0.049
TyG-BMI 0.688 + 0.059 0.499 + 0.090 0.678 + 0.094 0.568 + 0.066 0.689 + 0.055
TyG-WHR 0.673 +0.051 0.481 +0.075 0.681 + 0.097 0.557 +0.058 0.681 + 0.052
TyG-LAP 0.702 = 0.053 0.514 +£0.074 0.685 + 0.089 0.583 +£0.062 0.699 + 0.056
TyG-CVAI 0.675 + 0.060 0.486 +0.075 0.704 + 0.098 0.569 + 0.062 0.692 + 0.060
TyG-BRI 0.683 + 0.056 0.495 +0.077 0.635 +0.098 0.550 + 0.059 0.682 + 0.056
TyG-BAI 0.666 + 0.060 0.478 +0.073 0.701 + 0.109 0.561 +0.059 0.682 + 0.053

R4 AREBRE A S KU PEA

Table 4 Assessment of overfitting risk across different models

FiA YIZREE AUC M AUC AUC 225 AUC Hefi DeLong K5 P {H
SERfAR 0.767 0.625 0.143 0.814 <0.001
TyG-BMI 0.814 0.700 0.114 0.860 0.004
TyG-WHR 0.807 0.707 0.100 0.876 0.012
TyG-LAP 0.814 0.716 0.099 0.879 0.014
TyG-CVAI 0.812 0.716 0.096 0.882 0.014
TyG-BRI 0.803 0.685 0.119 0.852 0.003

TyG-BAI 0.802 0.698 0.103 0.871 0.010
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Figure 1 ROC curves of the different models
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Figure 2 Feature importance of different models
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