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Prediction Models of Mild Cognitive Impairment Using the Korea Longitudinal Study of Ageing
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Purpose: The purpose of this study was to compare sociodemographic characteristics of a normal cognitive group and mild cognitive
impairment group, and establish prediction models of Mild Cognitive Impairment (MCI). Methods: This study was a secondary data analy-
sis research using data from “the 4th Korea Longitudinal Study of Ageing” of the Korea Employment Information Service. A total of 6,405
individuals, including 1,329 individuals with MCI and 5,076 individuals with normal cognitive abilities, were part of the study. Based on the
panel survey items, the research used 28 variables. The methods of analysis included a XQ-test, logistic regression analysis, decision tree
analysis, predicted error rate, and an ROC curve calculated using SPSS 23.0 and SAS 13.2. Results: In the MCI group, the mean age was
714 and 65.8% of the participants was women. There were statistically significant differences in gender, age, and education in both
groups. Predictors of MCI determined by using a logistic regression analysis were gender, age, education, instrumental activity of daily liv-
ing (IADL), perceived health status, participation group, cultural activities, and life satisfaction. Decision tree analysis of predictors of MCI
identified education, age, life satisfaction, and IADL as predictors. Conclusion: The accuracy of logistic regression model for MCl is slight-
ly higher than that of decision tree model. The implementation of the prediction model for MCl established in this study may be utilized
to identify middle-aged and elderly people with risks of MCI. Therefore, this study may contribute to the prevention and reduction of de-
mentia.
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Table 1. Sociodemographic Characteristics (N=6,405)
MCI (n=1,329) Normal (n=5,076)
Characteristics 1 1)
n (%) n (%)

Gender Male 455 (34.2) 2,430 (47.9) 79.11 <.001
Female 874 (65.8) 2,646 (52.1)

Age (year) Mean (£SD) 38 (9.16) 63.83 (£8.91)
<64 314 (23.6) 2,851 (56.2) 642.75 <.001
65~74 475 (35.7) 1,528 (30.1)
75~84 461 (34. 8) 631 (12.4)
>85 79 (5.9 66 (1 3)

Education Elementary school or less 924 (6 1,730 (34.1) 569.17 <.001
Middle school 179 (13. 994 (19.6)
High school 82 (13. ) 1,707 (33.6)
College or more 44 (3.3) 645 (12.7)

MCI=Mild Cognitive Impairment.
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Table 2. The Prediction Model of MCl by Using Logistic Regression (N=6,405)
Characteristics B Standard error 1 Odds ratio 0
Intercept -5.93 0.69 75.06 0.00 <.001
Gender (ref.=Male) Female 0.38 0.11 12.50 1.46 <.001
Age 0.05 0.01 69.41 1.05 <.001
Education (ref =College) <Elementary school 1.30 0.26 24 .47 3.68 027
Middle school 0.60 0.28 4,63 1.82 027
High school 0.37 0.27 1.81 1.45 027
IADL -0.16 0.04 15.88 0.86 <.001
Perceived health status (ref. =Good) Bad 0.77 0.15 25.00 2.15 <.001
Usually 0.39 0.14 7.40 1.47 <.001
Participation group (ref.=Yes) No 033 0.11 9.19 1.40 .002
Enjoying culture (ref.=Yes) No 1.09 0.35 9.45 2.97 .002
Life satisfaction (ref.=High) Low 0.57 0.18 10.45 1.76 .001

MCI=Mild Cognitive Impairment; IADL=Instrumental Activities of Daily Living.

Train % (n)

Validation % (n)

Normal 79.2 (2,537) 79.3 (2,539)

MCI  20.8 (666)  20.7 (663)
Total 100.0 (3,203) 100.0 (3,202)
I
Education |
I
| <Elementary | Middle

| High, >College

Train % (n)  Validation % (n)

Train % (n) Validation % (n)

Train % (n)  Validation % (n)

Normal 63.6 (827)  66.7 (902) Normal 85.8 (519)  83.6 (471) Normal 91.8 (1,191) 90.6 (1,161)
MCl  36.4 (474) 333 (451) MCl 142(86)  16.4(92) MCl  82(106) 9.4 (120)
Total 100.0 (1,301) 100.0 (1,353) Total 100.0 (605) 100.0 (563) Total 100.0 (1,297) 100.0 (1,281)
r T
Age | | Age |
T
[ 64.5~745
Train % (n) Validation % (n)
Normal 65.6(352) 69.1 (375) [<715 | 2715
MCl 34.4(185) 30.9 (168) — — — —
Total 100.0 (537) 100.0 (543) Train % (n) Validation % (n) Train % (n) Validation % (n)
<64.5 >745 Normal 94.1(1,050)  93.1(1,028) |[Normal 77.9 (141) 50.0 (88)
— — — —— MCl 5.9 (66) 6.9 (76) MCl  22.1(40)  50.0 (89)
WM % (i) Vel % () U % (@) VETHEEem % (i) Total 100.0 (1,116) 100.0 (1,104) || Total 100.0 (181) 100.0 (177)
Normal 79.2 (274)  81.1 (288) Normal 48.3(202)  52.5 (239)
MCl 20.8(72)  18.8(67) MCI 517 (216) 47.5(216)
Total 100.0 (346) 100.0 (355) Total 100.0 (418) 100.0 (455)
| Life satisfaction | | IADL |
T T
[Tow | Medium, High [<55 | 55
Train % (n) Validation % (n) Train % (n) Validation % (n) Train % (n) Validation % (n) Train % (n) Validation % (n)
Normal 32.6(29)  34.9 (45) Normal 52.6 (173)  59.5 (195) Normal 333 (2) 0.0 (0) Normal 79.4 (139) 76.0 (133)
MCl  67.4(60)  65.1(84) MCl  47.4 (156)  40.5(133) MCl 667 (4) 100.0 (2) MCI  20.6(36) 24.0 (42)
Total 100.0 (89)  100.0 (129) Total 100.0 (329) 100.0 (328) Total  100.0 (6) 100.0 (2) Total 100.0 (175) 100.0 (175)

MCI=Mild Cognitive Impairment; IADL=Instrumental Activity of Daily Living.

Figure 1. The prediction model of MCl by using decision tree.
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Table 3. Compare the Accuracy of Logistic Regression Model and

Decision Tree Model (%)
. Training data Validation data
Analysis
Correct Wrong Correct Wrong
Logistic regression 819 18.1 815 185
Decision tree 80.3 19.7 80.5 19.5
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1.0
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0.8 '
+
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=
ﬁé
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— Logistic regression
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0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
Specificity

(2) Receiver Operating Characteristic (ROC) Curve
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ROC=Receiver Operating Characteristic;
AUC=Area Under the Curve.

Figure 2. ROC curves of logistic regression model and decision tree model.
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