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Abstract: Objective To develop and validate a risk prediction model for cognitive impairment in community-dwelling elderly
individuals in China. Methods This cross-sectional study was based on data from the 2011 China Health and Retirement
Longitudinal Study (CHARLS), and the data of 2228 individuals aged =60 years were analyzed. The participants were
randomly divided into a training set (7=1560) and an internal validation set (n=668) in a 7 : 3 ratio. Thirty-eight candidate
variables were collected, covering sociodemographic characteristics, lifestyle and behavioral habits, chronic disease history,
physical function, and self-rated health status. Feature selection was performed using the least absolute shrinkage and
selection operator (LASSO) regression, followed by multivariate logistic regression to identify independent risk factors for
cognitive impairment. A nomogram was constructed based on these factors, its discrimination power and calibration were
assessed using the receiver operating characteristic (ROC) curve and calibration plot, respectively, and its clinical utility was
evaluated using decision curve analysis (DCA). Results Age, years of education, alcohol consumption, systolic blood pressure,
grip strength, and depressive symptoms were identified as independent predictors of cognitive impairment in Chinese elderly
individuals. The area under the ROC curve of the constructed nomogram was 0.839 (95% CI: 0.814-0.864) in the training set and
0.840 (95% CI: 0.801-0.879) in the validation set, indicating good predictive performance of the model. The calibration plots
demonstrated good agreement between the predicted and observed outcomes, and the DCA showed good clinical utility of the
model. Conclusion The nomogram developed in this study based on LASSO-selected predictors demonstrates high accuracy,
discrimination power, and potential clinical applicability to facilitate early identification and intervention of cognitive
impairment among rural elderly individuals in China.
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Tab.1 Baseline characteristics of the participants in the training set

Variable No Cognitive impairment (n=1331) Cognitive impairment (n=229) P
Gender Female 601 (45.2) 147 (64.2) <0.001
Male 730 (54.8) 82 (35.8)
Age (year) 66 (62, 71) 70 (64, 76) <0.001
Marital status Unmarried 205 (15.4) 66 (28.8) <0.001
Married/Other 1126 (84.6) 163 (71.2)
Education Below primary 405 (30.4) 182 (79.5) <0.001
Primary school 375 (28.2) 38 (16.6)
Middle school 304 (22.8) 6(2.6)
High school and above 247 (18.6) 3(1.3)
Life satisfaction Low 119 (8.9) 38 (16.6) 0.002
Moderate 911 (68.4) 141 (61.6)
High 301 (22.6) 50 (21.8)
Smoking No 971 (73.0) 172 (75.1) 0.496
Yes 360 (27.0) 57 (24.9)
Alcohol drinking No 897 (67.4) 187 (81.7) <0.001
Yes 434 (32.6) 42 (18.3)
Sleep duration <6h 368 (27.6) 89 (38.9) <0.001
6-8h 887 (66.6) 117 (51.1)
>8 h 76 (5.7) 23 (10.0)
Social activities No 583 (43.8) 135 (59.0) <0.001
Yes 748 (56.2) 94 (41.0)
Tap water access No 234 (17.6) 69 (30.1) <0.001
Yes 1097 (82.4) 160 (69.9)
Hypertension No 559 (42.0) 73 (31.9) 0.004
Yes 772 (58.0) 156 (68.1)
Diabetes No 1095 (82.3) 192 (83.8) 0.563
Yes 236 (17.7) 37(16.2)
Cancer No 1313 (98.6) 227 (99.1) 0.756
Yes 18 (1.4) 2(0.9)
Lung disease No 1166 (87.6) 197 (86.0) 0.507
Yes 165 (12.4) 32(14.0)
Heart disease No 1035 (77.8) 183 (79.9) 0.467
Yes 296 (22.2) 46 (20.1)
Stroke No 1277 (95.9) 220 (96.1) 0.928
Yes 54 (4.1) 9(3.9)
Arthritis No 898 (67.5) 146 (63.8) 0.270
Yes 433 (32.5) 83 (36.2)
Dyslipidemia No 1083 (81.4) 203 (88.6) 0.007
Yes 248 (18.6) 26 (11.4)
Liver disease No 1271 (95.5) 222 (96.9) 0.317
Yes 60 (4.5) 7(.1)
Kidney disease No 1246 (93.6) 215 (93.9) 0.876
Yes 85 (6.4) 14 (6.1)
Gastrointestinal disease No 1066 (80.1) 170 (74.2) 0.044
Yes 265 (19.9) 59 (25.8)
Asthma No 1260 (94.7) 218 (95.2) 0.740
Yes 71(5.3) 11 (4.8)
Hip fracture No 1315 (98.8) 223 (97.4) 0.120
Yes 16 (1.2) 6(2.6)
Visual impairment No 324 (24.3) 35(15.3) 0.003
Yes 1,007 (75.7) 194 (84.7)
Hearing impairment No 606 (45.5) 83 (36.2) 0.009
Yes 725 (54.5) 146 (63.8)
Depression No 975 (73.3) 104 (45.4) <0.001
Yes 356 (26.7) 125 (54.6)
Pain No 1033 (77.6) 148 (64.6) <0.001
Yes 298 (22.4) 81 (35.4)
Self-rated health Poor 295(22.2) 74 (32.3) 0.001
Fair 720 (54.1) 117 (51.1)
Good 316 (23.7) 38 (16.6)
ADL 0.00 (0.00, 0.00) 0.00 (0.00, 1.00) <0.001
IADL 0.00 (0.00, 0.00) 0.00 (0.00, 2.00) <0.001
Waist circumference 87 (83,93) 87 (81, 92) 0.003
BMI 24.6 (22.3,25.9) 23.4(20.8,24.8) <0.001
Handgrip strength 29 (24, 33) 23 (19, 27) <0.001
SBP 135 (124, 144) 140 (126, 153) <0.001
DBP 76 (70, 82) 77 (71, 84) 0.007
Disability No 1136 (85.3) 160 (69.9) <0.001
Yes 195 (14.7) 69 (30.1)
History of falls No 1133 (85.1) 182 (79.5) 0.030
Yes 198 (14.9) 47 (20.5)
Tooth loss No 1199 (90.1) 177 (77.3) <0.001
Yes 132 (9.9) 52(22.7)

The data is expressed as 7 (%) or Median (Q1, Q3); “Pearson chi-square test/Fisher exact test/Wilcoxonrank sum test.
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Tab.2 Logistic regression analysis of risk factors for cognitive impairment in the elderly individuals
Variable OR 95% CI P
Age 1.06 1.03, 1.09 <0.001
Education (Reference: Below Primary School)
Primary school 0.29 0.19,0.43 <0.001
Middle school 0.06 0.03,0.15 <0.001
High school and above 0.04 0.01,0.13 <0.001
Alcohol drinking (Reference: No) 0.64 0.42,0.96 0.032
SBP 1.01 1.00, 1.02 0.005
Handgrip strength 0.97 0.95,0.99 0.003
Depression (Reference: No) 2.06 1.45,2.94 <0.001
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