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The purpose of this study was to explore the differences in emotions
between people with mild cognitive impairment (MCI) and Alzheimer®s disease (AD) during group
rehabilitation using facial expression analysis. Thirty patients who participated in a group
rehabilitation at our center were included in the study. During each task, the subject"s face was
photographed from the front with a small camera, and the emotional values (anger, contempt, disgust,

fear, joy, sadness, and surprise) were estimated by artificial intelligence. Dual tasks and
production activities, which require cognitive thinking simultaneously with physical activity, were
more challenging for AD patients, while tasks that used diverse cognitive functions, such as
production activities, elicited pleasure in MCI patients. In addition, feelings of anxiety about
falling were higher in AD during the double task training.
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Assessment

Visual
Analog Scale (VAS) 0
10
Reaction Scale
Self-rating Depression Scale (SDS)

General Health Questionnaire (GHQ) Mini-Mental
State Examination-Japanese (MMSE-J) Behavioral and Psychological Symptoms of
Dementia (BPSD) Neuropsychiatric inventory (NPI) (ADL)
Barthel Index (BI) Frenchay Activities Index
(FAD)
Procedure
Insta360 GO 2 (Insta 360 Japan Co., Ltd.)
Insta360 GO 3 (Insta 360 Japan Co., Ltd.)
a.
c Im
b. d.
Kokoro sensor (CAC Corporation, Tokyo, Japan) Kokoro
sensor Ekman(1978) Facial Action Cording System
[12] 900
70 anger contempt disgust fear
joy sadness surprise 7 neutral 0 100
COVID-19
Analysis
MCI  AD Mean = Standard Deviation(SD) (interquartile
range: IQR) (%)
unpaired t-test Mann-Whitney U-test Chi-squared test
Kokoro
sensor
4 VAS Reaction Scale
MCI-AD
natural 50
neutral 50
unpaired t-test Mann-Whitney U-test
Kokoro sensor joy VAS Reaction Scale

Pearson product-moment correlation coefficient
Spearman®s rank correlation coefficient
SPSS version 28.0 (IBM Corporation, Armonk, NY, USA)
p < 0.05

Demographics (Table 1)
MCI AD MMSE-J(p<0.001) RCPM(p=0.001) NPI(p=0.010) GHQ(p=0.045)
FAB BI FAI SDS
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Tablel Comparison of the MCI and AD

MCI (n=14) AD (n=16) p-values
Age (years) 77 (6) 80 (7) 0.276
Male (%) * 8 (57.1) 7 (43.8) 0.464
Education (years) ' 13 (2 12 (2 0.096
Estimated onset of dementia (months) * 70  (30) 88 (44) 0.240
MMSE-J § 24 [24-25] 19.5  [13-21] <0.001
FAB§ 14 [12-15] 10 [9-13] 0.059
RCPM § 32 [28.5-34] 24 [19-25.5] 0.001
NPI § 0 [0-2] 3 [1-8) 0.010
BI§ 100 [100-100] 100 [100-100] 0.648
FAI'$ 23 [18-27] 16.5 [11-22.5] 0.114
SDS § 35  [30-40] 32 [27.5-35.5] 0.983
GHQ?* 0 [0-1] 2 [1-45) 0.045

The average (standard deviation: SD), total number (%), and median [interquartile range: IQR]

of each MCI and AD endpoint were calculated.

+ Unpaired t-test, 1 Chi-squared test, § Mann-Whitney U test.

MCI: mild cognitive impairment, AD: Alzheimer’s disease, MMSE-J: Mini-Mental State Examination

Japanese, FAB: Frontal Assessment Battery, RCPM: Raven’s Colored Progressive Matrices, NPI:

Neuropsychiatric inventory, BI: Barthel Index, FAI: Frenchay Activities Index, SDS: Self-rating

Depression Scale, GHQ: General Health Questionnaire.

Aerobic exercise Dual tasks
100 100 *
so |JMcI[] AD 0 |[JMc1 [ AD r
60 60
o
40 40
20 i 20
0 R 0 MO N
5 & 2 5 & 2
§ § 5 g 3 E
E 3 g -
Cognitive training Creative activities
100 100
go |[]™McI[] AD so | ™McI[] AD
60 ° o 5 60
40 g 40 L7
’ o . :
20 20 5 . X E
0 2% A s glg 0 o 6 xR @ =
5 & 3 § % 2% 2 5 & 3 § % 3% 2
£ 8 2% 7 5 B g 5 2 7 5 B
g§ ° g 2 £ g 2
o o
Figurel Differences in each emotion during rehabilitation
The average (standard deviation: SD) of each MCI and AD endpoint were calculated.
Unpaired t-test. * Significant at the 0.05 level.
MCI: mild cognitive impairment, AD: Alzheimer’s disease,
VAS  Reaction Scale MCI AD
(Table 2)
Table2 Comparison of the resp to rehabilitation between MCI and AD
Aerobic exercise Cognitive training Dual task Handicraft activity p-values
MCI AD MCI AD MCI AD MCI AD
VAS 8.0(1.8)  83(1.6) 7.1(1.7) 87(L.7) 7.9(1.9) 84(1.6)  8.6(1.0)  8.5(1.4) 0.624% 0.050P, 0.475¢,0.782¢
Reaction Scale *
Degree of participation ~ 4[4-4] 4[4-4]  4[4-4]  4[4-4]  4[4-4) 4[4-4] 4[4-4] 4[4-4] 12,0350, 15, 0.3509
Autonomy 4[4-4] 4[4-4]  4[4-4]  4[44]  4[4-4) 4[4-4] 4[4-4] 4[4-4] 12,0350, 1¢,0.3509

The average (standard deviation: SD), and median [interquartile range: IQR] of each MCI and AD endpoint were calculated.

a: Aerobic exercise MCI vs AD, b: Cognitive training MCI vs AD, c: Dual task MCI vs AD, d. Handicraft activity MCI vs AD

+ Unpaired t-test, f Mann-Whitney U test.

MCI: mild cognitive impairment, AD: Alzheimer’s disease, VAS: Visual Analog Scale.



VAS (Figure 2)
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Figure2 Relationship between facial expression and VAS
Pearson product-moment correlation coefficient.
VAS: Visual Analog Scale, MCI: mild cognitive impairment, AD: Alzheimer’s disease,
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