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[ Abstract] Objective Explore the influencing factors of depression in elderly people with
activities of daily living (ADL) disorders, and construct a depression risk prediction model for elderly
people with ADL disorders in China based on machine learning (ML) algorithms. Methods Based
on the fifth round of data from the China Health and Retirement Longitudinal Study (CHARLS)
project, the Boruta algorithm and Lasso regression algorithm were used to screen depression risk

factors in elderly people with ADL disorders. The 9 ML methods of random forest, light gradient
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boosting machine, extreme gradient boosting, Logistic regression, K-nearest neighbor, support vector machine,
artificial neural network, decision tree, and Elastic Net regression algorithm were used to construct a depression
risk prediction model, and SHAP algorithm was used to explain the final model. Results A total of 3,167 elderly
individuals with ADL disorders were included, with a depression detection rate of 60.69%. The random forest
model has the best predictive performance, with AUCs of 0.804 [95%CI (0.788, 0.820)] and 0.779 [95%CI (0.752,
0.806)] on the training and testing sets, respectively. The SHAP algorithm results showed that the impact of life
satisfaction, pain and discomfort, self-rated health status, satisfaction with child relationships, gender, whether any
falls have occurred since 2018, the number of outpatient visits to medical institutions in a month, age, education
level, and whether the internet has been used in the past month on the depression risk prediction model for elderly
people with ADL disorders decreased in order. The calibration curve indicates that the predicted performance of
the model is basically consistent with the actual results, and the decision curve shows that the model has good
clinical applicability. Conclusion Early age, female, low educational level, declining self-evaluation of health
status, low life satisfaction, low child relationship satisfaction, increased number of outpatient clinics in medical
institutions, falls, physical pain, and inability to use the internet significantly increased the risk of depression

among the elderly with ADL disorders. Among the depression risk prediction models constructed based on ML

algorithm, the random forest model achieved the optimal prediction performance.
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Table 1. Basic information of depression and non-depression groups in elderly people with ADL disorders (n, %)

FHAE AEMARLL (n=1245) HHBLL (n=1922) ZI*{E Pfii
A ()" 69.00 (64.00, 75.00) 68.00 (64.00, 73.00) -3.340 <0.001
51 61.826 <0.001
Bk 606 (48.67) 666 (34.65)
E/gds 639 (51.33) 1256 (65.35)
H S AR 25 9.216 0.002
CUs 983 (78.96) 1427 (74.25)
A N N 262 (21.04) 495 (25.75)
AR 61.952 <0.001
XH 364 (29.24) 727 (37.83)
AN 566 (45.46) 890 (46.31)
wih 196 (15.74) 221 (11.50)
i 72 (5.78) 58 (3.02)
L CALRR ARG . R 28 (2.25) 14 (0.73)
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Table 2. Performance comparison of 9 machine learning prediction models
R Ganiil AUC HERBE R SRR PPV NPV F1434K
RF pllERS 0.804 0.726 0.694 0.758 0.743 0.713 0.717
M 0.779 0.713 0.709 0.717 0.717 0.711 0.712
LightGBM VERS 0.787 0.718 0.684 0.752 0.735 0.704 0.708
WA 0.735 0.663 0.664 0.662 0.664 0.664 0.663
XGBoost pllERS 0.790 0.720 0.689 0.750 0.735 0.707 0.711
M 0.755 0.687 0.690 0.684 0.687 0.689 0.688
Logistic regression I Z4E 0.779 0.702 0.688 0.715 0.708 0.696 0.698
WA EE 0.780 0.713 0.704 0.723 0.718 0.709 0.710
KNN pllERS 0.769 0.695 0.586 0.804 0.749 0.660 0.657
M 0.727 0.660 0.579 0.742 0.693 0.638 0.630
SVM VERS 0.779 0.698 0.660 0.735 0.715 0.684 0.686
WA 0.761 0.684 0.664 0.704 0.693 0.676 0.677
ANN pllERS 0.773 0.700 0.685 0.714 0.707 0.693 0.695
M 0.768 0.708 0.705 0.711 0.712 0.708 0.707
Decision tree VERS 0.750 0.684 0.633 0.735 0.709 0.668 0.667
WA 0.725 0.661 0.617 0.705 0.678 0.649 0.645
Elastic Net pllERS 0.768 0.692 0.694 0.691 0.693 0.693 0.693
M 0.764 0.700 0.698 0.702 0.702 0.700 0.699

iE: RFEFEALARM; LightGBM.22 B84 L4 I HL; XGBoost Msmh EAR It ; Logistic regression. 4 =12 ; KNN.KIEARSL % ; SVM. L H & AL;
ANN.A LA % [ % ; Decision tree.dt %4 ; Elastic Net. bk M 24502 fiik; AUC. X F AR IEM A T @AR; PPV.IAMETIAML; NPV. A
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