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Background: Effective non-pharmacological cognitive program to prevent Alzheimer’s dementia or slow
its progression are an urgent international priority. The effect of computer-based cognitive training pro-
gram has not been demonstrated yet in dementia. The purpose of this study is to know whether the com-
puter-based cognitive training improved cognitive abilities in patients with mild cognitive disorder and ear-
ly stage of dementia. Methods: Totally 20 participants (14 with MCI and 6 with mild Alzhiemer dementia)
participated in this study. To test the effectiveness of computer-based cognitive training programs to cog-
nition, all patient were randomly allocated to an intervention group (n=10) or a control group (n=10) An
intervention group received regularly computer-based cognitive training totally 20 times for 10 weeks.
Neuropsychological examinations were conducted before and after this period. Results: After 10 weeks,
intervention group showed a significant change in language of K-MMSE compared with baseline cogni-
tive examinations. Also, there was improvement in attention (backward digit span), calculation, memory,
and frontal function for the intervention group as compared with controls. Patients with mild cognitive dis-
order showed marked improvements in language and visuospatial capacity, while patients with dementia
showed no or slight improvement in these fields. Conclusions: Computer-based cognitive training pro-
gram might have beneficial effect on general cognitive function in both mild cognitive disorder and de-
mentia. Especially, conspicuous effectiveness showed in patients with mild cognitive disorder.
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‘ Assessed for eligibility (N=20)

Neuropsychological test was done (N = 20)
14 with MCl, 6 with Alzheimer’s dementia

‘ Randomization for computer-based cognitive training program
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[ |
Computer-based cognitive Control group
training (N=10) (N=10)

\ [
10 weeks

v

Neuropsychological test was done (N=20) \
14 with MCl, 6 with Alzheimer’s dementia

<

Fig. 1. Study design for computer-based cognitive training program.
MCI, Mild Cognitive Impairment.
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Table 1. Participants demographics

Experiment Controls
(N=10) (N=10) palue
n (%) n (%)
Age (year) n 10 10 0.7284*
Mean +SD 69.40+7.62 68.00+9.98
Median 69.00 72.00
Min, Max 58.00,80.00 52.00,80.00
50-59 2(20.00) 2(20.00) 09221%
60-69 4(40.00) 2(20.00)
70-79 2(20.00) 4(40.00)
>80 2(20.00) 2(20.00)
Sex n 5 5 1.0000%
1 1(20.00) 2 (40.00)
2 4(80.00) 3(60.00)
Education n 10 10 0.0034"
Mean +SD 7404246 1260+£4.65
Median 6.00 9.00
Min, Max 6.00,12.00 9.00, 18.00
K-MMSE n 10 10 061F
Mean +SD 2500+4.06 2740+ 1.71
Median 27.00 9.00
Min, Max 19.00, 29.00 22.00,30.00
CDR n 10 10 0.8363*
05 6 (60.00) 8(80.00)
1 4(40.00) 2(20.00)

Two-sample t-test; "Wilcoxon's rank sum test; *Fisher’s exact test.
K-MMSE, the Korean-Mini Mental State Examination; CDR, clinical dementia rating.
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Table 2. Results of Neuropsychological test
Experiment (N=10) Control (N=10)
pvalue
Mean +SD Median Mean +SD Median
Digitspan Baseline 240£052 2.00 3.80+0.79 4.00
backward After 320+1.03 400 340+0.52 3.00
Change 0804103 1.00 -040+052 000 00092*
pvalue 0.0368* 0.1250"
Digitspan Baseline 1449+14.92 392 4249+32.15 39.74
backward (%o) After 3238+27.69 3409 2628+15.23 34,09
Change 17.89+ 2873 554 162142171 000 00062
pvalue 0.0804* 0.1250"
Calculation Baseline 240+052 2.00 260+084 3.00
division After 290+0.32 3.00 220+1.03 3.00
Change 0.50+0.53 0.50 -040+0.84 0.00 0.0082*
pvalue 0.0625% 0.5000"
Calculation Baseline 11.20+0.79 11.00 11.60+0.84 12.00
total score After 11.60+0.70 12.00 11.20+1.03 12.00
Change 040+0.70 0.50 -040+0.84 0.00 0.0280*
pvalue 0.2188" 0.5000"
SVLT recognition Baseline 1760+£3.31 18.00 1820+3.36 17.00
score After 19.00+3.33 20.00 18.60+2.07 19.00
Change 140+2.80 1.00 040+2.17 0.00 0.7265*
pvalue 0.0938" 0.5744%
SVLT recognition Baseline 222541741 2296 280143532 1112
score (%o) After 3887+2442 46.32 32212093 2743 )
Change 1662+18.30 16.82 420+27.03 000 0.2445¢
pvalue 00184* 0.6349*
RCFT recognition Baseline 17204294 18.00 1820+2.86 20.00
score After 1930+ 254 2000 1840+ 255 1800
Change 2104260 100 0204169 0.00 01345
pvalue 00310% 06875"
RCFT recognition Baseline 28.13+30.03 2061 4471£37.71 66.64
score (%o) After 5887+31.70 64.90 4430+ 38.54 37.83
Change 30.74+3345 2581 04142471 000 00292¢
pvalue 00174* 0.9591%
RCFT recognition Baseline 28214£29.99 2090 4472+37.70 66.64
discriminability After 58.87+31.70 64.90 4430+3854 37.83
index (%o) Change 306543340 2581 04242470 0.00 0.0294¢
pvalue 00175% 0.9581*
RCFT immediate Baseline 10.50+7.28 12.00 1360+7.53 15.00
recall After 11.55+898 11.75 1590+ 860 2050
Change 105+671 -150 230+344 0.00 0.0868"
pvalue 09375% 0.2813F
*Wilcoxon's rank sum test; \Wilcoxon signed rank test; *Fisher’s exact test; STwo-sample t-test.
SVLT, Seoul Verbal Learning Test; RCFT, Rey Complex Figure test.
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Fig. 2. Neuropsychological results after using computer-based cognitive training program in mild cognitive disorder group. There were marked im-
provement in attention, visuo-spatial and verbal memory function after computer-based cognitive program.
COWAT, Controlled Oral Word Association Test; RCFT, Rey Complex Figure test; SVLT, Seoul Verbal Learning Test.

Table 3. SVLT result of patient with mild cognitive disorder

Experiment (N=6) Control (N=8)
Mean+SD  Median Mean+SD Median

pvalue

SVLT recall  Baseline 4004089 400
trial 1 After 483+0.75 500 550+£053 550
Change 0.83+£098 1.00 0.50+£1.20 0.50 06345
pvalue 0.1875¢ 0.2753%
SVIT recall  Baseline 567+052 6.00 650+1.20 6.50

500£1.07 5.00

tial 2 After 7074147 650  7.25+1.16 7.00 X
Change 150+122 100  075+139 100 03908
pvalue 00301# 0.1250t

SVIT recall  Baseline 633+052 6.00
tial3  After 833+103 900  825+089 850 .
Change 2004089 200 1004076 100 00426

pvalue 0.0028* 0.0072*

725+1.16 7.00

*Wilcoxon's rank sum test; 'Wilcoxon signed rank test; *Fisher’s exact test; STwo-sam-
ple t-test.
SVLT, Seoul Verbal Learning Test.
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