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Abstract: Objective To develop and validate an explainable machine learning model based on easily acces-
sible non-imaging features in community-dwelling older adults in China for early screening of mild cognitive
impairment (MCI). Methods ILongitudinal data from the China Health and Retirement Longitudinal Study
(CHARLS) spanning 2011—2022 were obtained. A total of 1 198 participants aged =60 years who completed
cognitive assessments were included and randomly divided into a training set (7n =838) and a validation set

(n=360) at a 7 ¢ 3 ratio. The Boruta algorithm was employed to select predictive features from 12 candidate
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variables,and multiple machine learning models including XGBoost were constructed. Model performance was
evaluated using area under the receiver operating characteristic curve (AUC) ,accuracy, sensitivity, specificity
and Brier score. Clinical utility was assessed via decision curve analysis (DCA),and SHAP was applied for
model interpretability analysis. Results Within the training set,compared with the non-MCI group, the MCI
group had older age,fewer years of education,higher proportions of rural household registration and poor self-
rated health status, higher depressive symptom scores, lower scores of immediate memory, delayed memory
and composite cognitive function, higher levels of mean corpuscular volume (MCV) and fasting blood glucose,
and lower level of hemoglobin, with statistically significant differences (P<C0. 05). Four variables were select-
ed by the Boruta algorithm from the 12 candidate predictors in the training set:delayed memory.,immediate
memory score,composite cognitive function score and MCV. In the validation set, XGBoost demonstrated the
best performance with an area under the curve (AUC) of 0.854 (95%CI:0.810—0. 898) ,accuracy of 0. 819,
sensitivity of 0. 831, specificity of 0. 803,and Brier score of 0. 122, Its AUC was significantly higher than that
of the AdaBoost (AUC=0.801),MLP (AUC=0. 795), Lasso-Logistic (AUC=0. 792) and recursive feature
elimination (RFE)-Logistic (AUC=0. 781) models,with statistically significant differences(P <C0. 05). After
excluding MCV, the AUC of the XGBoost model decreased from 0.854 (95%CI:0.810—0.898) to 0. 777
(95%CI:0.729—0. 824) ,with a AAUC of 0. 077 (95%CI :0.034—0. 120) , with statistically significant differ-
ence (Z=3.52,P<C0.001). DCA result indicated that the XGBoost model yielded the highest net benefit
within a threshold probability range of 15% to 65%. Furthermore, SHAP interpretability analysis revealed
that delayed memory contributed the most to the model’s predictions,and elevated MCV was identified as an
independent risk factor for MCI (P<C0. 05). Conclusion The XGBoost model based on four readily available
indicators (including MCV) demonstrates good discrimination,clinical practicality and interpretability, making
it suitable for MCI screening in primary care settings. MCV,as a convenient and low-cost blood biomarker,
shows independent predictive value for MCI and warrants further investigation into its underlying mechanisms
and clinical application prospects.
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Research progress of machine learning in risk prediction related to colorectal cancer”
Ma Shanyuan s Peng Liang”
Department of Laboratory Medicine ,Songjiang Hospital Affiliated to Shanghai
Jiao Tong University School of Medicine ,Shanghai 201600,China
Abstract; Colorectal cancer (CRC) is the third most common malignant tumor and the second leading
cause of cancer-related death in the world,approximately 20% of newly diagnosed CRC patients present with
metastasis at the time of diagnosis,and another 25% will develop metastasis subsequently. Therefore, early
screening and precise risk prediction are crucial for reducing CRC mortality. Surgery,radiotherapy and chemo-
therapy remain the main treatment methods for CRC, but the treatment effects are often closely related to the
site of onset,tumor stage,etc. Currently,colonoscopy,digital rectal examination,fecal occult blood, tumor bio-
markers and imaging examination are commonly used for early screening, metastasis detection and treatment
monitoring of CRC, however, a single method often has low sensitivity and accuracy. Machine learning, a
branch of artificial intelligence, is a technology that enables computers to automatically learn from multi-
source data through algorithms and models and make predictions or decisions. Machine learning-based risk
prediction models are increasingly applied in various aspects of disease screening, diagnosis, treatment and
prognosis. This article reviews the application of machine learning in CRC-related risk prediction.
risk prediction; screening; diagnosis

Key words: colorectal cancer; machine learning;
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