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Prediction model for chronic kidney disease in the elderly people
based on machine learning
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Abstract: This paper aims to construct a prediction model for Chronic Kidney Disease (CKD) in the elderly by
using machine learning algorithms, so as to provide a basis for the early detection of high-risk groups of CKD in
these people. A total of 82 196 elderly individuals in a certain district of Ningbo City were selected as the
research subjects. Four machine learning algorithms, namely logistic regression, Classification and Regression
Tree (CART), Gradient Boosting Machine (GBM), and Support Vector Machine (SVM), were used to construct
CKD risk prediction models for the elderly using R 4.0.5. The prediction performance of the four machine learning
algorithms was evaluated using accuracy, sensitivity, specificity, Receiver Operating Characteristic (ROC) curve,
and Area Under the Curve (AUC). A total of 40 585 elderly individuals included in this study got new-onset
CKD, and its incidence in the elderly was 5.43%. The multivariate logistic regression analysis showed that age,
body mass index, waist circumference, diabetes, and dyslipidemia were positively correlated with CKD in the
elderly (P<0.05). Among the four algorithms, the Gradient Boosting Machine (GBM) had the highest AUC of
0.939 in the training set and 0.941 in the validation set, demonstrating the best overall prediction performance.
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M2 HER ( Chronic Kidney Disease, CKD )
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J# ( Classification and Regression Tree, CART ),
BEEHEFHL ( Gradient Boosting Machine, GBM )
N2 FEm &AL ( Support Vector Machine, SVM ) 2§
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. CKD 4= 241 R CKD 45 ik CKD 2t P
(n=40585) (n=38380) (n=2205)
LN 17911 (44.13% ) 16 930 (44.11% ) 981 (44.49% ) 0.745
L'ON 22 674 (55.87% ) 21450 (55.89% ) 1224 (55.51%)

Ay 69.0 + 6.3 68.8 +6.3 713+6.5 <0.001
BMI/(kg'm™2) 234131 233 +3.1 24.0+3.1 <0.001
[ FEl/em 82.7+9.3 82.6+9.2 84.7 +10.1 <0.001
NN 30 656 (75.54% ) 28 996 (75.55% ) 1660 (75.28% ) 0.791
UTLIIN 6673 (16.44% ) 6364 (16.58% ) 383 (17.37% ) 0.350
TSN 6633 (16.34% ) 6058 (15.78% ) 575 (26.08% ) <0.001
=1 IETON 19 800 ( 48.79% ) 18 302 (47.69% ) 1498 (67.94% ) <0.001
MR ZE A/ (mmol- L™ 56+1.7 56+1.7 6.3+2.0 <0.001
A AR %/ (mmol-L™) 49+1.0 49+1.0 501.1 0.097
Hih = EE/(mmol- L ™) 1.8+1.2 1.8+1.2 20£13 <0.001
R S H/(mmol- L™ 28209 28+0.8 29+0.9 <0.001
B R4 1/ (mmol-L ) 1.3+05 1.3£0.5 1.2+04 <0.001
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i 0.170 0.002 78.397 1.185 1.180~1.191 <0.001
PE 0.054 0.032 1.690 1.055 0.991~1.124 0.091
BMI 0.063 0.008 7.787 1.066 1.049~1.083 <0.001
JIEE FEl 0.016 0.003 5.669 1.017 1.011~1.022 <0.001
BH IR 0.361 0.037 9.728 1.435 1.334~1.543 <0.001
Fer L 0.505 0.034 14.686 1.657 1.549~1.772 <0.001
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£33 HBFIEEWNIELELLE
Hlag PlEES OISR
Bk AUC TR R RAIE RS RE AUC TR REgE Y
Logistic 0.872 0.847 0.595 0.935 0.860 0.834 0.526 0.938
CART 0.928 0.930 0.772 0.985 0.927 0.922 0.732 0.986
GBM 0.939 0.930 0.774 0.985 0.941 0.930 0.765 0.987
SVM 0.863 0.862 0.565 0.964 0.837 0.808 0.328 0.971
R4 HEEFEIIE % DeLong WIGERILE
, [EiRes ESE
255
=7 G- ¥ ) AUC, AUC, P Bk Ak 2 AUC, AUC, PH
KM 1 Logistic  CART 0.872 0.928 <0.001  Logistic  CART 0.860 0.927 <0.001
KM 2 Logistc  GBM 0.872 0.939 <0.001  Logistic ~ GBM 0.860 0.941 <0.001
#4913  Logistic  SVM 0.872 0.863 <0.001 Logistic ~ SVM 0.860 0.837 <0.001
M4 CART GBM 0.928 0.939 <0.001  CART GBM 0.927 0.941 <0.001
55 CART SVM 0.928 0.863 <0.001  CART SVM 0.927 0.837 <0.001
kM6  GBM SVM 0.939 0.863 <0.001 GBM SVM 0.941 0.837 <0.001
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