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[ Abstract ]

support early screening and precision interventions. Methods Based on a cross—sectional survey of the Yunnan

Objective  To develop a risk association model for dyslipidemia, providing a scientific tool to

Provincial Chronic Disease and Risk Factor Surveillance Project conducted in Shilin Yi Autonomous County from
November 2022 to April 2023, a total of 1577 eligible participants were enrolled. Data were collected through
questionnaires, physical examinations, and laboratory tests. After preprocessing, 46 variables were included, and
the dataset was randomly split into training and test sets at a ratio of 7 : 3. Univariate analysis was first performed on
the training set to identify statistically significant variables. Subsequently, four machine learning algorithms—Lasso,
Boruta, SWSFS, and XGBoost—were employed for feature selection. Variables commonly identified by all four
algorithms were retained as key variables to construct a multivariable logistic regression model, which was visualized
as a nomogram. Model performance was systematically assessed using the test set via the confusion matrix, area
under the ROC curve (AUC), decision curve analysis (DCA), and calibration curves. Results The prevalence
of dyslipidemia in this study was 43.37%. Six important variables were ultimately identified in the model: BMI, waist
circumference, glycated hemoglobin, heart rate, serum uric acid, and walking or cycling. Among them, glycated
hemoglobin exhibited a significant nonlinear association ( P for nonlinearity=0.003), whereas BMI (P = 0.002) and
serum uric acid ( P < 0.001)

dyslipidemia. Walking or cycling was a significant protective factor ( P < 0.001) . The associations of waist

showed linear positive correlations; establishing them as key risk factors for

circumference (P = 0.384) and heart rate (P = 0.078) with dyslipidemia did not reach statistical significance. The
model achieved an AUC of 0.663 in the testing set; with a sensitivity of 67.1% and specificity of 63.2%. DCA showed
a significant clinical net clinical benefit within the threshold probability range of 0.25 ~ 0.65, and the calibration
curve indicated good model fit. Conclusion The proposed dyslipidemia risk association model demonstrates
moderate discriminatory performance and clinical utility, offering a reference for early identification of high-risk
individuals with dyslipidemia and targeted interventions.

[ Key words] Dyslipidemia; Machine learning; Risk factors; Risk association model; Nomogram
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Tab.1 Comparison of demographic characteristics between dyslipidemia and normolipidemic groups [M(IQOR)/n(%) ]

A MLGFH 4 (n = 684) Mg IEH 2 (n =893) Zly* P
AEIE (%) 61.00(54.00 ~ 70.00) 59.00(50.00 ~ 70.00) 2.225 0.026
P51 0.019 0.890
I 380(55.56) 493(55.21)
5 304(44.44) 400(44.79)
5/ 1.553 0.460
PR 584(85.38) 777(87.01)
£z 95(13.89) 107(11.98)
FoAth /B R 5(0.73) 9(1.01)
AR B 2.474 0.013"
N DR 443(64.77) 556(62.26)
wrh 191(27.92) 236(26.43)
1= A 37(5.41) 56(6.27)
K& Rk 13(1.90) 45(5.04)
Bl 3.984 0.890
AP SRS 531(77.63) 705(78.95)
il 5l AR 10(1.46) 23(2.58)
FAth Pl 2 22(3.22) 30(3.36)
JE Mol 121(17.69) 135(15.12)
X 0.018 0.891
Wi 344(50.29) 446(49.94)
At 340(49.71) 447(50.06)

*P<0.05,
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Tab.2 Multivariate logistic regression analysis of the risk association model of adult dyslipidemia

AR i B SE z OR(95%CI) P RLIER P
LI EH (%) — — — — <0.001" 0.003"
L>F (YK /min) — — — — 0.078 0.508
BMI(kg/m?) 0.086 0.028 3.090 1.089(1.032 ~ 1.150) 0.002™ —
[ (cm) 0.009 0.011 0.870 1.009(0.989 ~ 1.031) 0.384 —

MM RAR (umol/L) 0.004 0.001 4.880 1.004(1.003 ~ 1.006) <0.001" —
HATRHA T (LATGA S

f —0.491 0.138 —3.570 0.612(0.467 ~ 0.801) <0.001"" —

“—7 fRFARTE s LA 1 ORTH I B AL U W] : BMIX BLAEHS A1 kg/m?; 8 FEIGS I BEHE M T ems L R AT B 34 i

1 pmol/L; "P < 0.05; P < 0.01; ™ P < 0.001,
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