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Objectives : The aim of this study is to examine the
cognitive function change related to aging, the incidence of
cogni t ive impairment,  and the associat ion between
apolipoprotein E polymorphism and cognitive impairment
through a follow-up of the elderly with normal cognitive
ability at baseline. 

Methods : Two hundred and fifteen subjects aged 65 and
over were surveyed in February, 1998 (baseline survey),
and their cognitive function was assessed again in 2003
(1st follow-up) and the once again in 2006 (2nd follow-up).
Ninety one subjects completed all surveys up through the
2nd follow-up and their cognitive function scores using
MMSE-K (Korean Vers ion of  the Mini -Mental  State
Examination) and the distribution of apolipoprotein E allele
were analyzed. 

Results : The cognitive function scores decreased with
aging and the difference between baseline and the 2nd
follow-up scores of the study increased with the age group.

The incidence rate of cognitive impairment through an 8-
year follow-up was 38.5% and higher in older age groups.
Age was the only s igni f icant factor for incidence of
cogni t ive impairment,  but  there was no s igni f icant
associat ion between apol ipoprotein E genotype and
incidence of cognitive impairment. 

Conclusions : The cognition of the elderly decreased
with aging and the association of apolipoprotein E genotype
with incidence of cognitive impairment was not significant in
th is  study.  To conf i rm the associat ion between
apolipoprotein E polymorphism and incidence of cognitive
impairment further studies will be needed.
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Figure 1. Flow of the study. MMSE-K stands for Korean version of mini-mental state examination. The
dotted line indicates the previous study.
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Table 1. General characteristics and MMSE-K scores of the subjects

General characteristics
Subjects
no.(%)

MMSE-K score

Baseline ( 98) 1st follow-up ( 03) 2nd follow-up ( 06)

Gender
Male
Female

Age (as of 98)*

65  -  69
70  -  74
75

Educational level
Illiteracy
Literacy (no education)
1 year and above

Total*

Values are mean SD, MMSE-K stands for Korean version of the mini-mental state examination.
* p<0.01 by repeated measurement analysis

35 (38.5)
56 (61.5)

41 (45.1)
30 (33.0)
20 (22.0)

15 (16.5)
49 (53.8)
27 (29.7)

91 (100.0)

27.8 1.5
27.1 1.6 

27.6 1.5
27.6 1.5
26.8 1.7

25.7 1.4
27.7 1.4
27.8 1.4

27.4 1.6

27.3 2.4
25.9 2.6

26.9 2.0 
26.6 2.6
25.2 3.3

24.1 2.4
26.5 2.2
27.5 2.5

26.4 2.6

24.6 4.6
23.5 3.8

25.7 2.4
24.0 2.8
20.2 5.9

21.6 5.2
23.7 4.0
25.6 2.9

23.9 4.1

Table 2. Incidence of the cognitively impaired* according to general characteristics

General characteristics
Subjects 
no.(%)

Cognitively impairment 
no.(%)

RR (95% CI)

Gender
Male
Female

Age (as of 98)*

65  -  69
70  -  74
75 

Educational level
Illiteracy
Literacy (no education)
1 year and above

Total

35
56

41
30
20

15
49
27

91

11 (31.4)
24 (42.9)

06 (14.6)
14 (46.7)
15 (75.0)

09 (60.0)
21 (42.9)
05 (18.5)

35 (38.5)

1.364 (0.767-2.424)

3.189 (1.387-7.331)
5.125 (2.346-11.196)

0.714 (0.423-1.207)
0.309 (0.126-0.754)

It was based on the scores of Korean version of mini-mental state examination surveyed in 2006, 24 and over: normal
cognition, 23-20: mild cognitive impairment, 19 and under: severe cognitive impairment.
* p<0.01 by x2 for trend test, p<0.05 by x2 for trend test
RR: relative risk, CI: confidence interval

Table 3. Distribution of the subjects by cognitive function according to apolipoprotein E genotype 
unit: no.(%)

Genotype Subjects
Cognitively

normal

Cognitively Impaired*

Mild Severe Total

E2/E2
E2/E3
E3/E3
E2/E4
E3/E4

Total

01 (1.1)
13 (14.3)
62 (68.1)
03 (3.3)
12 (13.2)

91 (100.0)

00 (0.0)
07 (53.8)
42 (67.7)
01 (33.3)
06 (50.0)

56 (61.5)

00 (0.0)
05 (38.5)
16 (25.8)
01 (33.3)
05 (41.7)

27 (29.7)

1 (100.0)
1 (7.7)
4 (6.5)
1 (33.3)
1 (8.3)

8 (8.8)

01 (100.0)
06 (46.2)
20 (32.3)
02 (66.7)
06 (50.0)

35 (38.5)

It was based on the scores of Korean version of mini-mental state examination surveyed in 2006, 24 and over: normal
cognition, 23-20: mild cognitive impairment, 19 and under: severe cognitive impairment.
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Table 4. Result of logistic regression analysis on incidence of cognitive impairment 

OR (95% CI) p-value

Gender (ref. fale)
Female

Age (ref. 65-69)
70 -  74
75 

Educational level (ref. Illiteracy)
Literacy (no education)
1 yr and above

Apo E Type (ref. E3)
E2
E4

OR: odds ratio, CI: confidence interval

00.790 (0.150-4.150)

06.206 (1.736-22.181)
15.517 (3.688-65.280)

00.530 (0.130-2.164)
00.133 (0.015-1.210)

02.873 (0.654-12.618)
02.670 (0.685-10.402)

0.7808

0.0050
0.0002

0.3765
0.0733

0.1621
0.1570

Figure 2. Distribution of the subjects according to apolipoprotein E allele. Values are number and
percentage of the subjects. 
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