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Abstract

Purpose : This study evaluated the effects of transcranial direct current stimulation and a virtual reality program on the
depression, hand functions, cognitive function, and activities of daily living of patients with mild cognitive impairment by dividing
20 patients with mild cognitive impairment and depression. The 20 patients were divided into a treatment group (transcranial direct
current stimulation + a virtual reality program) and a control group (placebo transcranial direct current stimulation + a placebo
virtual reality program).

Methods : This study allocated ten subjects to the treatment group and ten subjects to the control group. The treatment was given
five times per week for six weeks (30 sessions), and each session was 30 minutes. This study screened depression by using
SGDS-K, a short geriatric depression scale, to examine depression before and after treatment intervention. This study also used the
box and block test, NCSE, and FIM to evaluate hand functions, cognitive function, and activities of daily living, respectively.

Results : The results showed that depression significantly decreased, hand functions significantly increased, cognitive function
significantly improved, and activities of daily living significantly increased after intervention in the treatment and control groups.
The magnitude of changes in depression, hand functions, cognitive function, and activities of daily living was significantly different
between the two groups after intervention (p>.05).

Conclusion : The results showed that the application of transcranial direct current stimulation and a virtual reality program could
improve cognitive function, hand functions, and activities of daily living by decreasing depression. Therefore, it can be concluded
that the simultaneous application of transcranial direct current stimulation and a virtual reality program is an intervention method,
which can be applied for decreasing depression, enhancing hand functions, improving cognitive function, and increasing activities
of daily living in patients with mild cognitive impairment.
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Table 1, Virtual reality program

A% 2 7o) 487 pEATE IR Sute Avts
0 =2 E(RAPAEL Smart Glove, Neofect, Korea)E A}-85}
[e]

=

% th. Rapael smart glove= 32| Y| @ @ EA}of| x| 7jjwt

52](1 o A2 FFAEA SR B Ve SAe A =

. o] th(Neopect, 2016). & =tof WAe Z=13He] 14

Cognitive factor

Explanation

Match picture patterns Visual closure Move the wrist up and down to complete the picture pattern in place
Bee baseball Visual tracking Move the wrist to move the honeybee to match the presented baseball
Matching socks Memory Move your fingers and wrists to find the same socks as the one presented
Fit picture Spataial Move the wrist up and down to fit a piece of picture in an empty space
p orientation P p p Pty sp
Card shapes Visual
r¢ shap o visual Move the Lower arm to select the suggested shape
recognition discrimination
. . Use the arm to select "X" if the result is incorrect or "O" if the correct
Card number recognition Calculation

answer is correct
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Fig 1. Measuring tool
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Z(level of consciousness), A|'d @ (orientation), F|=¢
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Table 2. General characteristics of the subject (n= 20)
EG (n= 10) CG (n= 10) x? P
Sex Male ! 0 .80 371
Female 6 4
65~70 4 5
Age 71~75 4 2 .97 613
76~80 2 3
Average of age 70.60+4.33 70.50£5.25 7.80 453
MMSE-K 20.00+.81 20.30+.67 1.25 534
K-MoCA 20.30+1.16 20.10+.73 2.90 407
CDR .50+.00 .50+.00 0

MMSE-K; Korean version of mini-mental state examination, MoCA-K; Korean version of montreal cognitive assessment, CDR; clinical

dementia rating
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Setse EASHOR G035t oS 1 THTable 3).

Table 3. Comparison of hand function, cognition and activities of daily living between groups before and

after intervention

EG (n= 10) CG (n= 10) z/p
Pre-test 12.10£1.73 11.60+1.43 -.30/.759
SGDS-K Post-test 8.10+.57 9.70+.95
z/p -2.83/.005 -2.84/.005
Pre-test 62.80+2.04 64.10+£1.91 -1.69/.091
Right Post-test 69.90+6.08 65.20+1.69
BET z/p -2.44/.015 -2.89/.004
Pre-test 58.90+3.54 60.50+.1.65 -1.67/.093
Left Post-test 64.60+4.70 61.70+1.25
z/p -2.86/.004 -2.40/.016
Pre-test 59.50+£9.92 60.90+9.43 -.30/.762
NCSE Post-test 70.10+£6.56 66.10+£9.67
z/p -2.80/.005 -2.20/.028
Pre-test 63.50+£2.76 61.60+5.44 -.54/.593
Motor score Post-test 71.20£2.30 65.50+6.20
tp -2.82/.005 -2.82/.005
Pre-test 6.40+1.07 6.30+1.34 -.16/.875
FIM Cognitive score Post-test 15.70+1.16 11.20+5.01
z/p -2.84/.004 -2.35/.019
Pre-test 69.90+256 67.90+5.95 -.38/.704
Total score Post-test 87.10+2.64 78.20+£12.51
z/p -2.84/.005 -2.55/.011

SGDS-K; Korean version of short form of geriatric depression scale, BBT; box and block test, NCSE; neurobehavioral cognitive status
examination, FIM; functional independence measure

3. Al &4, &71%, A, ¢AREEE st S ES vlagt 41 & A 1He) &7]F, 1A,
T Ha g EF, oA SATH R {7t Apol&
- H ¢ tH(Table 4).

A A2y di2ae] =4, &%, A4, 4

jui)

Table 4, Comparison of cognition, cognition and activities of daily living between group

EG (n= 10) CG (n= 10) z/p
SGDS-K -2.95+1.90 -1.50+.51 -2.40/.016
BRT Right 7.10+7.03 1.10+.74 -2.21/.021
Left 5.70+2.83 1.20+1.03 -2.90/.003
NCSE 10.60+5.97 5.20+7.04 -2.08/.037
Mobility score 7.70+1.83 3.90+2.38 -2.21/.027
FIM Cognitive score 9.30+1.89 4.90+4.82 -2.09/.037
Total score 17.00+2.79 8.80+6.44 -3.23/.001

SGDS-K; Korean version of short form of geriatric depression scale, BBT; box and block test, NCSE; neurobehavioral cognitive status
examination, FIM; functional independence measure
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