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fogE (HUA) TR BEAL, SR M 2R, Aik RASHBR . S EERMHET L, HMREHELTT 12 790 4
R F, KA LASSO w12 [ ALA&AM , £ B & logistic B2 & 7 ik, #ME HUA NG AR @ F R
B BFHE Fl a# W& TaRAUCO FEER K, R LASSO &2 4547 5f & & 58 IR E 4K
& .BMI.HDL-C, M 24 (FBG)F 19 A E ZTH AR EHME A 0,701, ZHEH 0.703, 4 F £ 4 0.680,F1
%A 0.806, AUC(I5%CI) A 0.770(0. 748~0. 792) ; A AL AR AR AL A 25 R 2 = . JUBT . Wb = &5 %ﬁ%%ﬂaﬁ
(TyG) . TG.BMI.TC. k% & (Urea) ALT ¥ X TR A T &, BAEHFH 0.663, ZHEH 0. 653,457 &
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W EAMAMRBERG T Z AR AR FFED, TENALREEH TN,

[XER] BL2H;L2H; 5 KB oum; TR EA ; LASSO & )2 ; A& ; logistic B )2

[(FEZESES] R7I1I [Xk#RiREE] A [XEHS] 1671-8348(2025)08-1804-07

Construction and validation of a risk prediction model for hyperuricemia in

perimenopausal and postmenopausal women "
ZHANG Mei' ,DIAO Yi' \WANG Bo®,LI Mengqi',LI Guitao' s DUAN Chuanwanyun',
TAO Hui® ,FAN Luming® .YE Aifang' . MAO Yong'"

(1. School of Public Health , Kunming Medical University s Kunming ,Yunnan 650500,
China ;2. Ganmei Hospital Affiliated to Kunming Medical University , Kunming ,
Yunnan 650100,China ;3. School of Nursing , Kunming Medical University ,
Kunming ,Yunnan 650500,China ;4. Health Management Center ,Anning
Chinese Medicine Hospital , Kunming ,Yunnan 650300,China)

[Abstract] Objective To develop and compare prediction models for hyperuricemia (HUA) in perim-
enopausal and postmenopausal women using Lasso regression,random forest,and multivariate logistic regres-
sion. Methods A multi-stage, stratified cluster sampling method was used to select 12 790 subjects from An-
ning City, Yunnan Province. Prediction models for HUA were constructed using Lasso regression,random for-
est,and multivariate logistic regression. The efficacy of the model was evaluated by accuracy,sensitivity, speci-
ficity,F1 score,and area under the curve (AUC). Results [.ASSO regression analysis screened 19 variables
for inclusion in the model, such as age, waist circumference, diastolic blood pressure, BMI, HDL-C, fasting
blood glucose (FBG) ,etc. The accuracy rate was 0. 701, the sensitivity was 0. 703, the specificity was 0. 680,
and the F1 score was 0. 806. The AUC (95%CI) was 0. 770(0. 748—0. 792). The results of the random forest
model show that variables such as creatinine, triglyceride-glucose index (TyG), TG,BMI, TC, Urea nitrogen

(Urea) ,and ALT were relatively important, with an accuracy rate of 0. 663,a sensitivity of 0. 653,a specificity
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of 0.738,and an F1 score of 0. 774. The AUC (95%CI) was 0. 763(0. 741 —0. 785). Multivariate logistic re-
gression results showed that 11 variables including creatinine (Cr), TyG,BMI, Urea,and ALT were included

in the model, with an accuracy rate of 0. 705, a sensitivity of 0. 707, a specificity of 0. 686,an F1 score of
0.809,and an AUC (95%CI) of 0.771 (0.749—0.793). Conclusion The overall performance of LASSO re-

gression and multivariate logistic regression models is better. The random forest model has a strong variable

screening ability and high specificity,and can be used as a supplement to provide more accurate predictions.
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LI Ccreatinine, Cr) \ JR & A (urea nitrogen, Urea) .
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41 % (indirect bilirubin, IBIL) , DBIL, 4 ¥k I Calbu-
min/globulin ratio, A/G) . Ifil £ 25 1 (hemoglobin,
HB) .HDL-C.LDL-C 51l )R¥g br . H I = P-4 %5 b
84 (triglyceride-glucose index, TyG) : Ml & 25 i& A
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WA WA R0 B 8 R ALPURE E . TyG = Lo FBG
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(mg/dL) X TG(mg/dL)/2) ],
1.2.2 #¥irfk

HUA: UA>420 mol/L"" . W 1fil Ff : Y45 FE (sys-
tolic pressure, SBP) =140 mmHg M1/ 8{ & 7K JE (dias-
tolic blood pressure, DBP) =90 mmHg, 3 A & Ifil &
s OWE R 25 R OB =7, 0 mmol/L 54 R
St AR R 5 R =90 em ., 42 P I =85
em' ™, ARILE S AE AR AR R, B DL 3 TR K
DL EF B AT 2 W (L) s 1 R e o B L o Rl =
85 em FH NI =90 cm; (2) /& UM : #6128 B IR
W5 IR 9T F/ok FBG=6. 1 mmol/L s B fifif 5 2 h
MFE=7.8 mmol/L; (3) @& Il & - © 12 K & il & I
BT /B =>130/85 mmHg; (%5 TG=1.70
mmol/L; (5)&5 8 HDL-C<{1. 04 mmol/L,
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T U i R E ' 4 1150 = 37 N I IDNR [ R AR 2 i R oy 2
FE TR 1 AR 1 5 S IE 15 2% B /NI X fEL, BT
LASSO #5241,
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logistic [F] T A JEAT A9 2, [ A AR 95 ATC #E, 2R H
step PREIXT logistic [ AL 34738 A0 i 1€ .
1.2.6 BA 4

25 ) £ AR T 1) 32 38 B T AESFAE (receiver operator
characteristic, ROC) i &, it B W R . R E 5
B LF1 Sy B il 26 F 10 FR Carea under the curve,
AUC) & 95%CI .
1.3 %itfam

K] SPSS27. 0 Fl R4. 3. 0 % h XF ¥4 v 47 40 31
G5BT B FERER ] = £ s RoR, 41 H K
K ¢ K5 5 1T BT R SR B B S 4y bR s, 4T
Fedesk 1 X% k3, DL P <<0. 05 H 2% 5 H it
2 & ES
2.1 AKRER

A 12 790 BIWFFE X G A4 (60, 7410, 37)
%4 HUAE HUA 4011 312 ], HUA(HUA 41)
1478 1, JB % 11,6 26 5 oy I He 8 0B | oo PR A b
R 25 A AE BB B0 58 5 599 i (43.8%) (1 172
(9. 2%) .4 090 B (32.0%) .2 736 #(21.4%) .

HUA 2111 55 1 8% PRI oo 8 e A i 25
BAE BCE BT & L, A S iR L ] BMI, SBP,
DBP.Cr, Urea, TG, TC,FBG,ALT,AST,UA, TP,
TBIL.IBIL, TyG.HB 7K F# & T3 HUA 41 (P <<
0.05) ,HDL-C.A/G X T3k HUA 41 (P <C0. 05), Il
1,

*1 HUA 8 53F HUA AR &SR8

i H HUA 4 (n=1 478) 3E HUA 1 (n =11 312) X/t P

L2 (%) ] 793(53.7) 4 806(42.5) 66. 239 <<0. 001
BRI [ (Y0 ] 223(15.1) 949(8. 4) 70. 469 <0.001
AR LR (26) ] 734(49.7) 3 356(29.7) 240. 240 <<0. 001
R ZE B IR0 (Y ] 594(40. 2) 2 142(18. 9) 351.158 <0. 001
ER (T ts, 8 62.95410. 79 60.45410. 28 76. 443 <0. 001
R (x+s5.ke) 59.62410. 26 55.59+9. 66 224. 325 <20. 001
JEFEl (+ s, cm) 84.28410. 68 79.24410. 41 305. 298 <0. 001
BMI(z +s,kg/m") 25.4243.77 23,4943, 49 392. 635 <0. 001
SBP(x +5s,mmHg) 135.49+19. 80 132.28+19.59 35.177 <0. 001
DBP(z %s,mmHg) 80.92411. 74 80.09411. 41 6.892 0. 009
Cr(z+s,pmol/L) 68.56428. 09 59.20411. 07 574.170 <0. 001
Urea(z + 5, mmol/L) 6.0941. 84 5.75+1.55 61.007 <20. 001
TC(x %5 .mmol/L) 5.61+1.26 5.40+1.00 50. 277 <0. 001
TG(z %5 ,mmol/L) 2.6042, 42 1.7941.59 293. 630 <0. 001
HDL-C(x £ 5, mmol/L) 1.2740. 32 1.4340. 34 275. 090 <0. 001
LDL-C(z %5, mmol/L) 3.12+1.03 3.1740.90 3.153 0.076
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i H HUA #H(n=1 478) JE HUA 41(n=11 312) X%/t P

FBG(z %5, mmol/L) 5.68+1.82 5.34+1.71 49.762 <<0. 001
ALT(z#£s,U/L) 30.72422. 20 25,8814, 69 123. 787 <<0. 001
AST(z+5,U/L) 29.33415. 96 26.57410. 56 77.786 <<0. 001
UA(z +5,pmol/L) 478.30455. 14 304, 90+57. 63 11 952. 664 <0. 001
ALB(z*s.g/L) 44,2342, 74 44,2542, 69 0.076 0.783
TP(x+s,g/L) 76. 9145, 05 75.7544.79 75.471 <<0. 001
TBIL(x +5,pmol/L) 11.20+5. 48 10.83+5.59 5. 644 0.018
DBIL(z %5, umol/L) 2.6841.53 2.70%1. 31 0.363 0. 547
IBIL(Z %5, pmol/L) 8.52+4.59 8. 134,90 8. 359 0. 004
A/G(x*s) 1.384+0.23 1.4340.23 57.929 <<0. 001
TyG(z %s) 9.1240.70 8.73%40.63 502. 059 <<0. 001
HB(z+5,g/L) 141.99+12. 24 140. 1111, 84 32.581 <<0. 001
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B 12 790 HBBFFEX G4 7 2 3 B L4 Rl
(n=28 953) FIIRIF£H (n =3 837) .4+ I 1] LASSO [f]
T BEHLAR AR AN Z2 R 2K logistic [9] Iy 3 5 ) 455 AU
2.2.1 LASSO @12 4R 44 R

Ve HUAER AR (F=0,2=1D.%
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AN ST 19 A AR G e FR B4 N E KN HE T 4 )
2 TyG. A/G B R . HDL-C, AR 34 22 & 1iE . BMI,
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ZE R 7R yntree=500, mtry=4 , 5 Bl 48 AR 4 {7 R
911,08 % Ul AL Rz AL PR AF N E R LA . H
B HE AT 20 A7 1 AR 15 K H P 5 5 e R AR A 43 ) 2
Cr(177. 956) . TyG (110. 291), TG (103. 948) ., BMI
(100. 600), TC (94. 323), Urea (91. 118), ALT
(84.833), HDL-C (84. 501), AST (80. 496) . {k &
(79.772), IBIL (79. 654), HB (79. 045). J&E [

(78.941) . TBIL (78. 842), SBP (78. 226). 4 &
(76.236). FBG (75. 322). DBP (72. 114). TP
(67.234) .A/G(56.652), L& 2.

0 50 100 150
PR E

2 ENRMEAEELTEFHERERE

2.2.3 % A& logistic @2 oM &R

PR  HUA Sy RS &, DL PR ER 43 A 0 8
K FA G AR R (P <0, 05) S A AR R AT
Z N F logistic MIH T, R H J5 18 16 0 % 48 & L #F A
BRI K AE «=0. 05, HIBRAKHE «=0. 10, 45 R R 11 4>
AR AR AR AT AR 2% T ] R AR AR
AT AR [ J7 AR K < logit(P) = —15. 167-+0. 257 X &
I +0. 295 X B JRHG — 0. 106 X A/G+0. 697 X Cr+
0. 728 X TyG + 0. 527 X BMI + 0. 096 X Urea +
0.134X HB + 0. 118 X ALT — 0. 252 X HDL-C +
0. 122X TG ; Horp i o JE 8 IR A6 25 8 8 B =1,
KEFH=0, W% 2,
2.3 3 FREEA 6 T ROR PR

PR LA Y 3 AN 43 51 T 56 00F 4 58, OF
TFRER R R U R R CF1 48 AUC K 95%
Cl., #5538 /7R,.LASSO [HIHMZ KK logistic [FIHFE
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e R R BUER AUC H T HRA R, “HEFK
/N AEL 4 iR T B AL AR PR R S 1T T A A Y 7 T AR
T AR I SRS 5 A A X 70 BE D A . BE DL AR AR A 2R
TR 5 BE BRI T 75 A0 WS KR, 3 B G A R A

FTREF 2025 F 8 A% 54 5% S

B ANBERT AT 8%, 3 AL, Z 2K logistic [M11H
B 5 LASSO [BH 8 F1AM80HE &, U6 B 78 3 A& 1k B
b TR A I A, WL 3L 3,

r2 & EZE logistic BIAHMER
i H B SE Wald OR 95%CI P
g —15.167 0. 837 328. 06 <0. 001
Cr 0. 697 0. 035 407. 06 2.008 1.876~2. 148 <0. 001
TyG 0.728 0.092 63. 26 2.072 1.732~2.479 <<0. 001
BMI 0.527 0.079 44,45 1.648 1.416~1.918 <<0. 001
Urea 0. 096 0. 040 5.62 1.099 1.015~1. 190 0.018
ALT 0.118 0. 039 9.25 1.099 1.023~1.182 0. 002
HDL-C —0. 252 0.063 15. 97 0. 787 0. 695~0. 890 <<0. 001
A/G —0.106 0.053 3.94 0. 900 0.811~0. 999 0. 047
HB 0.134 0. 039 11. 64 1.147 1.062~1.237 <0. 001
TG 0.122 0. 029 18. 14 1.008 1.002~1.013 <<0. 001
W PR 95 0. 295 0.133 4.92 1. 330 1.027~1.721 0.027
= IR 0. 257 0. 084 9.34 1.268 1.076~1. 494 0.002
x3 3 T AEE BY A T 3R b
LR W % RAYE SR F1 2% AUC 95%CI
LASSO [u] =455 74 0.701 0.703 0. 680 0. 806 0.770 0.748~0.792
il B A% AT 7 0. 663 0. 653 0.738 0.774 0.763 0.740~0. 785
Z A% logistic [A] 745 %I 0.705 0.707 0.686 0.809 0.770 0.748~0.792
1.0 1.0 1.0
0.8 0. 8 0.8 -
i 061 067 i 0-6
& & &
W o 44 R o 44 L
0.2 0.2 0.2
T T T T T T T T T 1 T T T T 1
0 0.2 0.4 06 08 10 0 0.2 0.4 0.6 08 1.0 0 0.2 0.4 06 08 1.0
A 1-HRE B -2 c 145 RE
A:LASSO [l 98550 B B HLARMAELAL ; C. Z B FK logistic MIFFLAL,
3 LASSO EAEE FEHLARMIEE £ FH XK logistic BIIFEE K ROC H&E
3 3 i MR RE,

Bifi 5+ 23 Bh L N2 BF 10 AS T & R L R AR T K P
88 T S AT T S i AR, 2 RS N HUA B 28 %
R TR RO AR B b HUA R R
11. 6%, TERAEMF R AR L B =, ERE,
HUA B8 FZ AR I F £ AR AN A
Kot st ok 7™ Y e BOEHE . T R 4 2t ) R 4 2
Ja otk HUA WX A AT 2 5% 3 fa N BEH SR
IBURH G T TR it A B 42 ) G A8 995 38 S s 1 R A=

AWFFEREE T 3 ALY R I Rl A 25 3 FN 4 42
Je ot HUA BB L 3% 3 /N 15550 7 AR BF 5% b 4 8 oK
T — & I BN ARE . LASSO A1 Z [H £ logistic
(6] 1 7 v At %L S A0 A AUC {8 5 T R B L4 A T
BiE BIL AR ARASE Y, I L 1A A% R B g, T Bt L R b A AR
OO S B v . LA AR Y b & S AT R AT I A
XN HUA A7 5546 59 000 3% g A T oAb A it
53 HMBAT 5T 2 B L A6 BE HLAR AR R 28 D1 i L S AR 1)
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L. LASSO-logistic 1 9 4 Ff & 3% 1, LASSO-lo-
gistic [ HE ) HUA % 9 KUK B2 8 3¢ B f A
RV Z BT 04 o T B0 HUA , {H & T 06 Ff 455 784
I A5 I w4 R R AR

3 FpRE L ep B R B RT 10 N EEAARRA 5 A
EAF Y :Cr, TyG,.BMI,HDL-C il Urea, iXb4As &
FET HUA XS P 8] 78 ZEH wIE 7 el
FEAS TR B TR o (g RS e PR A B2k, R 9T o L Bl
JNER U8 1 B BEAC, I Cr AKSE T 5 HUA B
R AN . WA UA 5 Cr K 1M T AR
A RE T OB B 405, ifF— 25 B AR /N BR DB A 01 T &
SCr /K, ZIWHFFE KW, TG . BMILALT & il &
S OB PR % 22 L HDL-C 7K F & HUA #) Jik 57 5 i
U HDL-C /K F 5 HUA & ffom 2k v M 6 &
TG 5 HUA WFEH K U BAEL RN,

WAk A B 9T W, 5 I 20 4 a B I s 4R AL I
JEE A R L T LA RS AR A e W UA, i BE B Bk 1 &
U B OB R . 55 BMI AR TE 2 RS R
I UA K-35 e 5 78 BE WS G Ji5 o 3 28 A4 1) PR R
I 0 B s . MR R At SR
HUA R, i 3 F B i g R e, 7 AR 36 O
2T F00 75 T 107 0 g MR R R AR
T o {54 B G A = F0 AR 35 O XL DLRR IR HUA 1)
AR . B BRI, TyG 1R b — 4~ B0 R 5 R 4K
PoBAUIE AR . 58 & HUA 77 75 850 9 B9 e ek,
FLAE AP v G i 1 8 e BT 4 B ML A
MBS ACE , JE— 250 UA K, e 3 HUA By
e AN LR 7R R SR Y BIF g R T L4k
RVE TyG i T0000 A/ . LA A5 28] THORG o 1 T0 000 A5 7Y

25 E PR ASHIF ST R A 3 b T A R A 4 22
KAz Wbk HUA B W00 o 2 e 80 B4 R BE .
MEEARPERESEF , £ [H &K logistic BT LASSO [B] 14
FEITT -, {HL i AL AR MRS R 1) AE o O %k B 7 5 R A
SR b e AR AL RS B B TN L (L AL A MR R A
2 BB S B B AR, H O DL UL A R S ok
RS 118 T 5 A L R AR R T Roh & 2 B —
S B 3 LASSO [ 0= 5% £ 408 43 A 19 Ut 153 42 4%
Vi K AFAE — 72 2 $00A KBS 78 52 B g v B 75 51k
B Z K logistic 8] JH X} 48 & (1 805 4% 1 5 0 ™ A%
T 2478 b () A7 A 1o VA0 56 B 4 S SO R 2 50ph 1 Y
AN PR RN M A S B I 1O v R 3 L B T 4
A HoAh Ty 2 AR AN R RO R Sk i F 5 nT LAk
— Ak X S AR R X AN () s XAS [) B R AT 90
YN Z2 (1 T PR 2R DL v A Y 0 A 4 R R
FEME . RIS, S R A T LA B T A 8 s XU LA
S5 BRSO TR R v e A TR 2 AR TR A R
T XoF A R 8 W A A B IR SR A M Ak )
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Bis FNA T He 0t X T REAIR HUA 19 S8 30 f ok 38 Ho
IR R A R B R O AR
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