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Abstract Early diagnosis of mild cognitive impairment (MCI) can reduce the incidence of dementia. This
study developed the MCI prediction model for the elderly in Korea. The subjects of this study were 3,240
elderly (1,502 men, 1,738 women) aged 65 and over who participated in the Korean Longitudinal Survey
of Aging (KLoSA) in 2012. Outcome variables were defined as MCI prevalence. Explanatory variables were
age, marital status, education level, income level, smoking, drinking, regular exercise more than once a
week, average participation time of social activities, subjective health, hypertension, diabetes Respectively.
The prediction model was developed using Restricted Boltzmann Machine (RBM) neural network. As a
result, age, sex, final education, subjective health, marital status, income level, smoking, drinking, regular
exercise were significant predictors of MCI prediction model of rural elderly people in Korea using RBM
neural network. Based on these results, it is required to develop a customized dementia prevention program
considering the characteristics of high risk group of MCL
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Fig. 1. Concept of Restricted Boltzmann Machines [9]
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Fig. 2. Input path of Restricted Boltzmann Machines [9]
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Fig. 3. Weighted input path of Restricted Boltzmann
Machines [9]
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Fig. 4. ROC curve of Restricted Boltzmann Machines
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Table 1. Characteristics of the subjects based on MCI, n(%)

Characteristics Ml p
No (n=2,225) Yes (n=1,015)

Age 0.001
Aged 65-75 1,528 (76.3) 475 (23.7)

75 Years or Older 697 (56.3) 540 (43.7)
Gender <0.001
Male 1,157 (77.0) 345 (23.0)

Female 1,068 (61.4) 670 (38.6)
Marital Status 0.001
Marriage 1674 (72.8) 625 (27.2)

Divorce or Separation 47 (69.1) 21 (30.9)

Separation By Death 504 (57.7) 369 (42.3)
Final Education 0.001
Below Junior High School Graduation 1,549 (63.6) 887 (36.4)

Above High School Graduation 676 (84.1) 128 (15.9)
Income Level (Quartile) <0.001
First Quartile 703 (59.5) 478 (40.5)

Second Quartile 659 (70.9) 270 (29.1)

Third Quartile 579 (76.9) 174 (23.1)

Fourth Quartile 284 (75.3) 93 (24.7)
Subjective Health 0.001
Good 502 (82.6) 106 (17.4)

Usually 1,061 (73.0) 392 (27.0)

Poor 662 (56.1) 517 (43.9)
High Blood Pressure 0.001
Yes 1,061 (65.7) 554 (34.3)

No 1,164 (71.6) 461 (28.4)
Diabetes 0.185
Yes 450 (66.6) 226 (33.4)

No 1,775 (69.2) 789 (30.8)
Smoking <0.001
Nonsmoker 1,449 (65.4) 767 (34.6)

Past Smoker 459 (76.5) 141 (23.5)

Current Smoker 317 (74.8) 107 (25.2)
Drinking <0.001
Non-Drinker 1,138 (64.4) 628 (35.6)

Past Drinker 382 (70.6) 159 (29.4)

Current Drinker 705 (75.6) 228 (24.4)
Regular Exercise 0.001
Yes 923 (76.3) 287 (23.7)

No 1,302 (64.1) 728 (35.9)
Monthly Average Time of Participation In 0.001
Social Activities '
Less Than 1 Hour 2,134 (68.2) 996 (31.8)

More Than 1 Hour 91 (82.7) 19 (17.3)
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Table 2. Relative importance of inputs

Inputs RI NI
Age 0.186 68.7%
Gender 0.095 45.8%
Final Education 0.088 40.5%
Subjective Health 0.075 35.3%
Marital Status 0.072 33.5%
Income Level 0.068 30.1%
Smoking 0.048 22.6%
Regular Exercise 0.045 20.2%

RI=Relative importance; NI=Normalized importance
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