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Development and validation of a postpartum stress urinary incontinence

risk prediction model based on machine learning
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Abstract: Objective To develop risk prediction models for postpartum stress urinary incontinence ( PPSUI) using five
machine learning algorithms based on the latest PPSUI definition, identify the optimal model, and evaluate its clinical
applicability. Methods This study adopted a prospective design and included 1,208 postpartum women. Data were col-
lected from questionnaires and electronic medical records, and the dataset was randomly divided into a training set and a
test set in an 8 :2 ratio. Feature selection was performed using univariate analysis and the random forest algorithm. Five
PPSUI prediction models were developed based on Logistic regression, decision tree, random forest, support vector ma-
chine, and extreme gradient boosting ( XGBoost), with hyperparameter optimization conducted through grid search.
Model training and validation were performed using the bootstrap method and ten-fold cross-validation to enhance stabil-
ity and generalizability. The models were comprehensively evaluated in terms of classification performance, clinical
applicability, and predictive reliability to identify the optimal prediction model. Results XGBoost was identified as the
optimal prediction model, achieving the highest AUC in the test set ( AUC=0.993, 95%CI. 0.985-0.998, P<0.01).
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Decision curve analysis showed that XGBoost provided the highest net benefit within the intermediate threshold range,

while the calibration curve was closest to the ideal state, indicating superior predictive reliability and significant clinical appli-

cability. Conclusion XGBoost is suitable for early screening and risk assessment of high-risk PPSUI populations, pro-

viding a scientific basis for precision medicine and postpartum health management.
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Figure 1 Flowchart for screening and inclusion of the inclusion population
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Table 1 Baseline characterization of the PPSUI and Non-PPSUI groups
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Table 2 Comparison of the performance of five machine learning prediction models in the training set
TR A7 HiRTIES K% # A Rk F1 4344 AUC(95%CI) P
Logistic [F]5 0.897 0.879 0.803 0.944 0.840 0.963(0.952~0.972) <0.01
S R 2% [ ) 0.897 0.889 0.791 0.950 0.837 0.961(0.951~0.971) <0.01
FE ML AR 0.938 0.929 0.883 0.966 0.905 0.979(0.970~0.986) <0.01
SVM 0.915 0.893 0.849 0.949 0.870 0.973(0.964~0.982) <0.01
XGboost 0.930 0.898 0.892 0.949 0.895 0.981(0.975~0.987) <0.01
101
08t
0.6
o 04 F ,/"/ —— Logistic[#l}-
— SR
— BB
— SVM
02F ’/’/ ——— XGBoost
0 - ! 1 1 1 |
0 0.2 0.4 0.6 0.8 1.0
BRPRPER
&3 JIZkEE ROC Hhk
Figure 3 ROC curve of the training set
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Table 3 Comparison of the performance of five machine learning prediction models in the test set
T AR 7R TR H R FENEIE S LR F1 434 AUC(95%CT) P
Logistic [=]JH 0.909 0.893 0.827 0.950 0.859 0.964( 0.940~0.983) <0.01
S 05 45 [ 0.900 0.952 0.741 0.981 0.833  0.960(0.933~0.982) <0.01
BEHLARAR 0.942 0.913 0.913 0.957 0.913  0.989( 0.980~0.995)  <0.01
SVM 0.926 0.870 0.914 0.932 0.892 0.981(0.964~0.993) <0.01
XGboost 0.950 0.906 0.951 0.950 0.928 0.993(0.985~0.998 ) <0.01
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Figure 4 ROC curve of the test set



62 e ROR 2% % W (B % R 63 % 6 H

24 IEKRERMESANERGATEESH (AR5 458 v, 8 A L7 v 45 XU, A TR O 2 o ) —

PR I P4 5 B 7%, XGBoost ZEVIZAER EWHE, (AZEARBIE (<0.3) Al BIE (>0.6) XI5 1)
DR A P 55 (S (0.2~ 0.6) ARME THem iy AlGEERAR, UL HGE HI T4 e i Pek o (R 7E
Flcss , R T AR RIILAEARRYOR BE swmSE L N B G A B, SVM el 4L iy
T A R W POE PR RSN (R, BENLARAR  DCA MR il shie ke, 55 Bl 7E v s 3G [ A7 A
FEAT M E B (R R 0.2 ~0.6 Z ) 20 AR, s HHEEE 0 A 55 ARk, T RE SR
XGBoost, AR IFE DAL BIEX I (>0.6) ¥ ZALRETIAE . T X 45 1] 9 (A v i i AR, 7
W25 ARG, B AR R KU AR B T AT RBAF A A BBV Rl N34 R R B B R I e 3, 2 LIl
—E JBRPE, Logistic MIHYE 0.3~0.5 BWMEMEAN  RKEHEE AR, WHE S,

A

S
04
03 F
X
=
®
0.2 . §
AN yd N
\\\V/ \‘~~‘
— Logistic["|)3
01t - LR M
: — BEHLAR
— SVM
—— XGBoost
- T
-=- AN
0 -
0 0.2 4 0.6 0.8 1.0
AL
B
0.5 [=mmmmmm e e e
04 F
03 ™
AE
=
&

02F

—— Logistic[flJ7
S g 26 [0 )

— FEPLARK

0‘1 - — SVM

— XGBoost

=== 2l

=== AN

0 0.I2 0.I4 0.I6 OI.8 ll.O
B EAE SR
5 YIZREE(A) FillA4E (B) DCA 4k
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