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ABSTRACT:

The present study aimed to examine the effects of brain function check and training tools on cognitive function
and behavior modification in 59 community-dwelling people. Cognitive function was evaluated using CogEvo Ri,
and the cognitive training was one month of free access to CogEvo personal. In addition, we evaluated a
questionnaire survey on mood profiles, quality of life, fatigue, physical activity and behavioral changes.
Orientation, recent memory, planning and working memory were significantly improved after cognitive training.
Moreover, cognitive training significantly improved mood profile and fatigue. Stepwise regression analysis revealed
age, cognitive function at baseline and the total usage of CogEvo personal as an independent predictor of change
in average accuracy rate of cognitive function. In conclusion, it was suggested that the use of CogEvo contributed

to interest in the need to prevent dementia and the development of new behavior.
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Table 1 Characteristics of subjects

n=>59
Age (years) 55.7+10.5
Male, n (%) 29 (48.3)
Height (cm) 165.3+8.4
Body Weight (kg) 61.9+13.2
Body mass index (kg/m2) 224433
Obesity, n (%) 14 (23.3)
Hypertension, n (%) 6 (10.0)
Dyslipidemia, n (%) 1 (1.7)
Diabetes Mellitus, n (%) 6 (10.0)
Smoking, n (%) 24 (40.0)
Alcoholic drinks, n (%) 49 (81.7)
Exercise habits, n (%) 26 (43.3)
Work, n (%) 48 (80.0)
College graduates, n (%) 36 (60.0)

Values are expressed as the mean + SD.
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Figure.1 Twelve tasks of CogEvo personal

Same Shape (Spatial recognition) Same-game (Spatial recognition)

Orientation: Orientation; Attention: Follow the order, Twins, Stop Watch; Memory: Flashing Lights, Remember the
Cards, The story; Planning: Route99, Footsteps, Stepping Number; Spatial recognition: Same Shape, Same-game
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Table 2 Usage frequency of CogEvo personal
Cognitive function  Task Total usage
Orientation Orientation 16.5+16.7
Follow the Order 15.4£16.1
Attention Twins 4.9+£7.2
Stop Watch 6.1£8.0
Flashing Lights 20.7£25.1
Memory Remember the Cards 8.1+20.2
The story 4.9+6.7
Route99 15.6£17.0
Planning Footsteps 4.6£2.0
Stepping Number 4.3+6.7
Spatial recogaition Same Shape 17.6+£22.2
Same-game 58.24104.7**

Values are expressed as the mean + SD.
** p<0.01 vs. other tasks
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Figure.2 Changes in the accuracy rate of cognitive tasks* p<0.05, ** p<0.01: Baseline vs. After intervention
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Figure.3 Changes in the time required for cognitive tasks  * p<0.05, ** p<0.01: Baseline vs. After intervention
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Table 3. Changes in each variable after CogEvo personal
Baseline . Aﬁer. p value
intervention
Profile of Mood States
Anger-Hostility  (points) 46.9+8.1 45.0£6.5 0.018
Confusion-Bewilderment (points) 47.8+8.9 46.949.5 0.136
Depression-Dejection  (points) 47.8+8.0 46.5+8.8 0.007
Fatigue-Inertia (points) 46.4£9.0 44.2+7.8 0.015
Tension-Anxiety (points) 47.749.0 45.1+8.4 0.009
Vigor-Activity (points) 55.9£10.9 53.0+10.4 0.223
Friendliness (points) 55.4£9.8 53.0+10.6 0.006
Total Mood Disturbance (points) 46.2+8.5 44.6+8.8 0.016
Quality of Life
Physical functioning (points) 52.6+8.3 52.748.7 0.939
Physical role functioning (points) 50.8+£8.0 50.7+8.6 0.969
Bodily pain (points) 50.4+8.4 50.4+8.9 0.613
General health perceptions (points) 52.6+8.0 51.6+7.7 0.354
Vitality (points) 51.0£7.9 50.9+8.8 0.938
Social role functioning (points) 49.9+9.3 50.7£9.5 0.315
Emotional role functioning (points) 49.1+8.4 50.6+8.2 0.054
Mental health (points) 48.8+8.9 50.6+8.2 0.033
Physical Component Summary (points) 51.5+8.0 50.5+11.2 0.994
Mental Component Summary (points) 49.9+8.5 50.0+9.7 0.551
Self-efficacy
General self-efficacy scale (points) 9.6+4.5 10.1+4.3 0210
Subjective fatigue
Visual analogue scale (mm) 42.8+19.1 17.4+19.9 <0.001
Physical activity
energy expenditure (kcal/day) 277.74300.1  299.3+385.0 0.819
Sitting time  (min/day) 473.6+253.4  409.8+229.4 0.069
Questionnaire survey
Interested in dementia prevention, n (%) 58 (98.3) 59(100.0) -
Need dementia prevention, n (%) 49 (83.1) 50 (84.7) 1.000
Working on dementia prevention, n (%) 14 (23.7) NA NA
Hope to start new efforts for dementia prevention, n (%) 54 (91.5) NA NA
Started new efforts for dementia prevention, n (%) NA 21 (35.6) NA

Values are expressed as the mean + SD.
NA: Not applicable
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Working on dementia prevention

Figre.4 Changes in awareness and behavior toward dementia prevention
Horizontal axis: Classified by necessity and efforts to prevent dementia before using CogEvo personal
Vertical axis: Applicable rate after using CogEvo personal

Table 4. Relationship between the changes in the accuracy rate of cognitive function and number of uses of CogEvo personal tasks

Not working

Orientation Attention Memory Planning Spatial recognition
Follow Stop Flashing  Remember Stepping Same Total
Orientation Twins The story | Route99  Footsteps Same-game
the Order Watch Lights the Cards Number Shape usage
A Orientation 0.362*%* 0.360%* 0.185 0.184 0.328* 0.148 0.405** 0.184 0.337** 0.201 0.328* 0.405** 0.388**
A Attention 0.295%* 0.301** 0.237 0.187 0.316* 0.211 0.327* 0.187 0.248 0.174 0.316* 0.327** 0.336**
A Selective attention -0.143 -0.166 -0.028 -0.049 -0.207 -0.097 -0.060 -0.049 -0.014 0.001 -0.207 -0.060 -0.159
A Immediate memory -0.249 -0.228 -0.100 -0.146 -0.237 -0.074 -0.054 -0.146 -0.206 -0.069 -0.237 -0.054 -0.167
ARecent memory -0.213 -0.244 -0.084 -0.207 -0.249 -0.104 -0.155 -0.207 -0.229 -0.087 -0.249 -0.155 -0.221
A Working memory 0.190 0.161 0.132 0.063 0.121 0.079 0.108 0.063 0.050 0.094 0.121 0.108 0.150
APlanning -0.137 -0.109 -0.164 -0.141 -0.092 -0.241 -0.123 -0.141 -0.168 -0.114 -0.092 -0.123 -0.122
A Spatial recognition 0.093 0.017 -0.012 -0.090 -0.031 -0.051 0.032 -0.090 -0.044 -0031 -0.031 0.032 -0.018
A Average 0.103 0.080 0.080 0.014 0.047 -0.024 0.067 0.014 -0.010 0.071 0.047 0.067 0.078

Values are expressed as correlation coefficients.

% 5<0.01, *p<0.05
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B (Q4) O AWEESIOEME L A RIROVLEMRE
KL, bV RWEE (Q) X bEEICELS, A
RF D RS RO IEMER S &\ MR 2 7R L7z (Table 5) .
£7-, Q4 DEITIQI LV b AEICEHEEKTHY,
KRFRFERRIIAEIK D -T2, 2B, M LAETD
EfRHIT, Q3 DRFOD R & IR0 ) EfR =
2 Q1 X b HEIEN - 722 (KD 4O IE
iR 66.7+253vs. 95.6 £11.6, BARD IEfFER: 71.1
+12.0vs.81.8%7.0, % p<0.05), fiZITHEEES

RO o T,

F 7o, PRI RIR DOV EfR OBV & 21
EE@JW%V@%E@&%WE%@%ﬁﬁ%,
EEVEE, KPRZERE, B UATo R ERER)
EMSIEE LT AT v 7 U A XEREUG 5T O
FER, MSZKF & LTl ( &@%2 Jitd b L
OB EfESE (B=-0.756), M b LR 5 it [F1 4%
(p=0.319) A3 &7z (1P=0.440, p<0.001)
(Table 6) .

Table 5. Changes in the accuracy rate of cognitive function by quartile of total usage CogEvo personal

All Q1 (lowest) Q2 Q3 Q4 (highest)  p value
n=59 n=15 n=15 n=15 n=14
Number of times 176.8+201.4 0-39 45-101 111-303 313-862
Age (years) 55.7+10.5 46.7£11.5 55.7+8.6" 58.7+8.8%* 62.0£6.1%* 0.001
Male, n (%) 29 (48.3) 9 (60.0) 7 (46.7) 9 (60.0) 4 (28.6) 0.281
Exercise habits, n (%) 26 (43.3) 5(33.3) 4(26.7) 8(53.8) 9(64.3) 0.145
College graduates, n (%) 36 (60.0) 12 (80.0) 9 (60.0) 12 (80.0) 3(21.4) 0.003
Cognitive function at baseline
Orientation (%) 80.3+27.1 95.6+11.6 84.5+27.7 66.7+25.4* 73.9+32.5 0.017
Attention (%) 85.6+22.8 93.3x17.6 90.0+20.7 80.0+25.4 78.6+25.7 0.214
Selective attention (%) 77.2+16.1 83.6x12.5 80.9+13.6 70.7+21.4 73.3+13.1 0.089
Immediate memory (%) 93.7+10.8 96.4+3.8 92.5+13.2 92.6+11.6 93.4+12.7 0.745
Recent memory (%) 85.8+16.8 90.1x14.3 88.3x16.0 80.8+19.2 84.0+17.6 0.429
Working memory (%) 63.4£18.4 70.7+6.9 64.7£10.5 60.2+20.9 57.6+27.4 0.234
Planning (%) 61.6+27.7 64.5+27.1 70.5+30.0 57.5+22.3 53.5+30.5 0.364
Spatial recognition (%) 63.6+£31.9 60.0+28.0 70.0+£25.4 60.0+33.8 64.3+41.3 0.812
Average (%) 76.4+11.2 81.8+7.0 80.1x12.1 71.1x12.0* 72.3+9.7 0.012
Change in cognitive function
A Orientation (%) 10.1£30.5 -4.4+11.6 -0.1+25.0 22.1£35.11 23.8+35.6t 0.038
A Attention (%) 2.5+£25.3 -10.0£20.7 0.0+26.7 3.3+£22.9 17.9+£24.9* 0.029
A Selective attention (%) 1.1x17.0 -2.3+14.1 -3.1+14.4 11.1+21.9 -1.4£13.3 0.263
AImmediate memory (%) 1.2+13.3 -0.5£10.5 -1.7£20.3 3.7£7.3 3.2+12.2 0.645
A Recent memory (%) 5.9+18.1 4.1x15.8 3.5+18.5 10.1£20.4 5.9+18.7 0.706
A Working memory (%) 8.7£20.0 -0.1£9.2 6.1:9.4 11.5+27.1 18.0+24.57 0.064
APlanning (%) 18.0£32.0 15.5+28.7 15.8+28.9 15.9+£35.0 25.4+37.1 0.710
A Spatial recognition (%) -1.7+44.5 -6.7+45.8 6.7+41.7 0.0+32.7 -7.1£58.4 0.736
A Average (%) 5.7+10.6 -0.6+8.9 3.4x10.7 9.7+10.2* 10.7+9.2* 0.013

Values are expressed as the mean + SD.

XX

** p<0.01, * p<0.05, 'p<0.10 vs. Q1

§ p<0.01 vs. Q1,Q2, Q3
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Table 6. Stepwise regression analysis for change in average
accuracy rate of cognitive function

B p value
Age -0.462 0.001
Sex -0.012 0.910
Exercise habits 0.119 0.157
College graduates 0.012 0.915
Average accuracy rate at baseline -0.756 <0.001
Total usage of CogEvo personal 0.319 0.006

B standardized partial regression coefficient.
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Table 7. Cognitive functions required for 12 tasks (@: Main function, O: Sub function)

Frontal lobe Parietal lobe Temporal lobe
Classification Training task Sustained  Divided  Visual  Working Moter | ientati Visuosp Longuage . jewl  Shorterm
Planning  Inhibitory  coordinati comprehen
attention  attention  search  memory on atial ation memory
on sions
Orientation  Orientation O O O [ ]
Follow the Order [ ] [ ] (@] O O
Attention Twins [ ] o [©) O @]
Stop Watch O
Flashing Lights O
Memory Remember the Cards o o
The story @] [ J
Route99 O O o
Planning Footsteps o o
Stepping Number O O O O
Spatial Same Shape O 6]
recognition Same-game (e} (e} O ©] L
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