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Effects of a Computerized Cognitive Training on Cognitive Function,
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Purpose: The aim of this study was to evaluate the effects of a computerized cognitive training on older adults
affected by mild cognitive impairment (MCI) in terms of cognitive function, depression, self-esteem, and activities
of daily living (ADL). Methods: This study used a non-equivalent control group non-synchronized design. A total
of 53 older adults who reside in long-term care facilities were recruited, 26 subjects for an experimental group
and 27 subjects for a control group. A computerized cognitive training was performed for 20~40 minutes/day, three
days/week for ten weeks. Data were analyzed using SPSS/WIN 21.0 with x? test, Fisher’s exact test, and t-test.
Results: Scores of MMSE (t=3.30, p=.002), depression (t=-2.15, p=.036), and self-esteem (t=2.76, p=.008) were
significantly better in the experimental group than the control group. However, the difference in ADL (t=-1.01,
p=.316) was not significant between the two groups. Conclusion: These findings suggest that the computerized
cognitive training can be used as an effective nursing intervention to improve cognitive function and self-esteem
and lower depression among older adults with MCI.
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Table 1. Targeted Cognitive Domains of the Computerized Cognitive Training

Games Targeted cognitive domains Methods of games

Erasing cards Attention, language Select and erase card numbers in a row depending on the condition

Finding words Attention, executive function Select words pocket/balloon that consisted of consonants and vowels
depending on the condition

Memorizing Memory, attention Memorize all positions and pictures of arranged Korean “Hwa-tu” cards,

“Hwa-tu” cards

Comparing the
sum of money

Executive function, calculation

Making a Executive ability
hamburger
Finding coins Memory, attention,

psychomotor speed

Mirror-maze Attention, psychomotor skills,

visuospatial function

and then find the suggested card that is turned upside down

Calculate and compare the suggested amount of money in a bill and
numbers, and then select larger/smaller numbers

Make a hamburger with the same order from the bottom in a row
following the suggested picture

Memorize the positions and numbers of hidden Korean “brass coins,”
and then find them

Show obstacles at different positions in a picture that is divided into two
parts (upper and lower). If a player avoids the obstacles and gets all

carrots, the destination will be appeared on the right.

Counting cube Problem solving, visuospatial

Provide cube blocks. A player counts the suggested specific cube pieces,
and then find the same numbers in cube blocks

Memorize positions of yellow pictures in a screen. When the yellow
pictures are disappeared later, select all positions in the player's memory

Two figures show up with a turning table in a screen. If a figure at the

center is the same to the passed figure, select “O”; if not, select “X”

numbers function, attention
Memorizing Memory, attention
positions
Matching game Attention, memory
Stroop Problem solving, attention,

executive ability

Creating multiple  Attention, calculation

Listen carefully and memorize all words. One word in the example will
be heard, then select the correct “letter” or “color” on the left in a screen

Different numbers will be falling down line by line in a screen. Select

number numbers and create a multiple of 10 by sum up numbers
Roulette Attention, calculation, memory Memorize numbers or the shape of fruits on the left in a screen. Move up/
down/left/right to collect correct answers to the red square at the center
Reading Attention Numbers show up at the center in a screen. Read suggested numbers
numbers reversed (from back to front) and record it in Korean letter (Hangeul)
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Table 2. Homogeneity Test of Experimental Group and Control Group (N=53)
o . Exp. (n=26) Cont. (n=27) Total (n=53) 2
Characteristics Categories X ort P
n (%) or M£SD n (%) orM*SD  n (%) or M+SD
Gender Male 9 (34.6) 12 (44.4) 21 (39.6) 0.53 327
Female 17 (65.4) 15 (55.6) 32 (60.4)
Age (year) 75.3415.06 76.03+4.83 75.6914.91 -0.50 614
Marital status Married 5(19.2) 8 (29.6) 13 (24.5) 1.07 585"
Widowed 15 (57.7) 15 (55.6) 30 (56.6)
Others 6(23.1) 4(14.8) 10 (18.9)
Religion Catholic 5(19.2) 7 (25.9) 12 (22.6) 1.82 610
Protestant 6(23.1) 8 (29.6) 14 (26.4)
Buddhist 9 (34.6) 5(18.5) 14 (26.4)
None 6(23.1) 7 (25.9) 13 (24.5)
Educational level None 8 (30.8) 6(222) 14 (26.4) 0.50 776
Elementary school 10 (38.4) 12 (44.4) 22 (41.5)
> Junior high school 8 (30.8) 9(33.3) 17 (32.1)
Hospital stay (month) 31.23+£9.80 27.92+8.77 29.54+9.35 1.29 201
MMSE 21.76+1.36 21.14+0.99 21.45+1.21 1.90 .063
Depression 9.23+1.65 9.03+2.19 9.35+1.72 0.36 719
Self-esteem 30.00£3.72 32.00+4.28 31.01+£4.10 -1.81 076
ADL 17.42+3.30 17.33+2.94 17.37+£3.09 0.10 917

Exp.=experimental group; Cont.=control group; MMSE=mini-mental state examination; ADL=activities of daily living; " Fisher's exact test.
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Table 3. Comparison of Dependent Variables between Two Groups after Intervention (N=53)
Pretest Posttest Difference
Variables Groups t p
MzSD M=£SD M=SD
MMSE Exp. (n=26) 21.76+1.36 22.30+1.43 0.53+1.58 3.30 .002
Cont. (n=27) 21.14+0.99 20.37+1.33 -0.78+1.31
Depression Exp. (n=26) 9.11£1.50 7.69%2.01 -1.42+1.81 -2.15 .036
Cont. (n=27) 9.59+1.90 9.29+1.70 -0.29+1.97
Self-esteem Exp. (n=26) 30.00+3.72 31.57+3.89 1.57£2.75 2.76 .008
Cont. (n=27) 32.00+4.28 31.48+3.35 -0.51+2.75
ADL Exp. (n=26) 17.42+3.30 17.38+3.02 0.11£0.81 -1.01 316
Cont. (n=27) 17.33+2.94 17.66+2.40 0.44+1.45

Exp.=experimental group; Cont.=control group; MMSE=mini-mental state examination; ADL=activities of daily living.
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