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THE EFFECTS OF EXERCISE AND SPORTS ON CHILDREN’S
SOCIAL DEVELOPMENT AND THEIR NEURAL BASIS:
AN fNIRS HYPERSCANNING STUDY

Toru Ishihara, Shinnosuke Hashimoto, and Haruto Takagishi
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Table 1. Participants’ characteristics.

Baseline Post-test
Mean (SD) Mean (SD)
orn(%) orn (%)
n 40 38
Sex
Females 20(50%) 19(50%)
Males 20(50%) 19(50%)
Age in months 188.7(12.2) 1941(126)
Height (cm) 163.1(6.9) 163.5(7.3)
Weight (kg) 52.7(7.7) 54.1(7.7)
BMI (kg/m’) 19.8(2.1) 20.2(2.0)
MVPA at least 60 min/day
0 day/week 2(5%) 6(16%)
1 day/week 2(5%) 3(8%)
2 days/week 7(18%) 11(29%)
3 days/week 5(13%) 5(13%)
4 days/week 3(8%) 5(13%)
5 days/week 14(35%) 4(11%)
6 days/week 4(10%) 4(11%)
7 days/week 3(8%) 0(0%)
VPA (frequency)
Never 2(5%) 1(3%)
Less than once a month 0(0%) 2(5%)
Once a month 1(3%) 3(8%)
Once a week 6(15%) 4(11%)
2 to 3 times a week 7(18%) 11(29%)
4 to 6 times a week 19(48%) 16(42%)
Everyday 5(13%) 1(3%)
VPA (duration)
None 4(10%) 4(11%)
About half an hour 3(8%) 7(18%)
About 1 hour 5(13%) 4(11%)
About 2 to 3 hours 12(30%) 7(18%)
About 4 to 6 hours 7(18%) 7(18%)
About 7 hours or more 9(23%) 9(24%)
Regular exercise and sports 29(73%) 27(71%)
Year 3.9(4.1) 3.6(3.6)
Session/week (weekday)
Never 14(35%) 15(39%)
1 day/week 4(10%) 4(11%)
2 days/week 1(3%) 2(5%)
3 days/week 7(18%) 3(8%)
4 days/week 11(28%) 14(37%)
5 days/week 3(8%) 0(0%)
Hours/session (weekday)
None 14 (35%) 15(39%)
About half an hour 2(5%) 3(8%)
About 1 hour 4(10%) 3(8%)
About 2 to 3 hours 19(48%) 17 (45%)
About 4 to 6 hours 1(3%) 0(0%)
About 7 hours or more 0(0%) 0(0%)
Session/week (weekend)
Never 14(35%) 15(39%)
1 day/week 20(50%) 21(55%)
2 days/week 6(15%) 2(5%)
Hours/session (weekend)
None 14(35%) 15(39%)
About half an hour 2(5%) 2(5%)
About 1 hour 1(3%) 0(0%)
About 2 to 3 hours 14(35%) 18(47%)
About 4 to 6 hours 7(18%) 3(8%)
About 7 hours or more 2(5%) 0(0%)

BMI = body mass index, MVPA = moderate to vigorous physical
activity, VPA = vigorous physical activity.
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Table 2. Relationship between physical activity, regular exercise and sport, and reciprocity.

Face-to-face

Face stimuli

Cross-sectional Longitudinal Cross-sectional Longitudinal
Days of MVPA —0.17 0.03 —-0.33" —0.17
Frequency of VPA —0.12 —0.16 —-0.31 —0.18
Duration of VPA 0.11 —0.18 —0.25 —0.25
Regular exercise and sports 0.14 —-0.34" —=0.11 —-0.38"
Years 0.13 -0.26 -0.35" -0.37%
Session/week (weekday) 0.09 —0.07 —0.23 —0.06
Hours/session (weekday) —0.05 —-0.25 -0.39* -0.19
Session/week (weekend) -0.05 -0.24 -0.38" -0.17
Hours/session (weekend) —0.11 —0.27 -0.37" —0.15
Fitbit LPA -0.28 0.44* -0.38" 0.21
Fitbit MPA —0.30 0.08 —0.07 0.17
Fitbit VPA —0.06 —0.17 0.16 —0.15

Values are presented as Pearson’s correlation coefficient. LPA = light physical activity, MPA = moderate physical activity, MVPA = moderate to
vigorous physical activity, VPA = vigorous physical activity, * P < 0.05.
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Table 1. Characteristics of the participants at baseline (n=78).

Total Intervention group Control group Pvalue
(n=78) n(%) (n=61) n(%) (n=17) n(%)
Age group (years)
20-29 16(20.5) 14(23.0) 2(11.8)
30-39 28(35.9) 22(36.1) 6(35.3)
40-49 14(17.9) 14(23.0) 0(0.0) 0.025
50-59 14(17.9) 8(13.1) 6(35.3)
> 60 6(7.7) 3(4.9) 3(17.6)
Gender
Male 42(53.8) 33(54.1) 9(52.9)
Female 36(46.2) 28(45.9) 8(47.1) 0.933
Employment status
Full-time 65(83.3) 54(88.5) 11(64.7)
Other 13(16.7) 7(11.5) 6(35.3) 0.020
Shift type
Day shift 78(100.0) 61(100.0) 17(100.0)
Occupation
Manager 10(12.8) 7(11.5) 3(17.6)
;ﬁ;ﬁiﬁ?ﬁiadenﬁc 28(35.9) 26(42.6) 2(11.8) 0137
Clerk 37(47.4) 26(42.6) 11(64.7)
Other 3(3.8) 2(3.3) 1(5.9)
Working hours per week (hours)
1-40 32(41.0) 27(44.3) 5(29.4)
41-50 31(39.7) 22(36.1) 9(52.9)
51-60 13(16.7) 10(16.4) 3(17.6) 0523
>61 2(2.6) 2(3.3) 0(0.0)
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Table 2. Changes in physical activity and depression/anxiety after the 3-month interventions (n = 78).

Intervention group(n=61)  Control group (n=17) Effectiveness
Interaction
Baseline 3-month Baseline 3-month eﬁ’ect of SE P-value
follow-up follow-up time by
group
Physical activity (GPAQ)
Total amount (MET-h/week)
Mean (SD) 20.63(18.5) 21.58(20.3) 34.86(73.2) 36.21(48.2)
. -0.40 12.84 0.975
Mean (SE) 23.60(5.2) 24.54(4.1) 24.23(11.5) 25.58(9.9)
Level of physical activity"
Low (n [%]) 25(41.0) 21(34.4) 8(47.1) 3(17.6)
-1.16 0.91 0.201
Moderate/high (n [%]) 36(59.0)  40(65.6) 9(52.9) 14(82.4)
Depression/anxiety (K6)
Total score
Mean (SD) 3.87(3.3)  3.75(43)  4.18(5.8)  4.59(4.9)
. -0.53 1.62 0.746
Mean (SE)’ 4.13(0.6)  4.01(0.6)  3.25(1.3)  3.67(1.4)
Level of distress
Light(<4) 42(68.9)  42(68.9) 12(70.6) 9(52.9)
-0.78 0.84 0.358
Subthreshold/severe (> 5) 19(31.1) 19(31.1) 5(29.4) 8(47.1)

tEstimated mean scores adjusted by propensity score.

IHigh: > 3 days of vigorous-intensity activity of > 1500 MET-min/week or > 7 days of any combination of walking or moderate-to-vig-
orous-intensity physical activity of 3000 MET-min/week, Moderate: > 3 days of vigorous-intensity activity of > 20 min/day or > 5 days
of moderate-intensity activity or walking of > 30 min/day or > 5 days of any combination of walking or moderate-to-vigorous-intensity
physical activity of > 600 MET-min/week, Low: not meeting the criteria for High or Moderate.

SE; standard error, GPAQ; Global Physical Activity Questionnaire, MET; metabolic equivalent, SD; standard deviation, K6: Kessler

Psychological Distress Scale.
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Fig.1. A user retention rate of the ASHARE app over 3 months
during the intervention period.
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Table 3. Assessment of the implementation outcomes of the interventions.

Intervention group Mean (SD) Control group Mean (SD) P-value for #-test
Employees (n = 78) n=>61 n=17
Overall score (14 items: 14-56) 36.21(7.2) 48.00(5.4) <0.001
Acceptability (3 items: 3-12) 7.05(1.9) 9.24(1.5) <0.001
Appropriateness (4 items: 4-16) 9.87(2.4) 13.65(2.0) <0.001
Feasibility (6 items: 6-24) 17.00(3.5) 21.59(2.3) <0.001
Satisfaction (1 item: 1-4) 2.30(0.8) 3.53(0.5) <0.001
Harm (5 items: 5-20) 7.10(2.8) 6.18(1.5) 0.194
Health promotion managers (n = 7) n=>5 n=2
Acceptability (4 items: 1-4) 3.30(0.5) 3.63(0.5) 0.504
Appropriateness (4 items: 1-4) 3.35(0.2) 3.42(0.1) 0.716
Feasibility (4 items: 1-4) 3.80(0.1) 3.75(0.4) 0.762
Satisfaction (1 item: 1-4) 2.80(0.8) 3.50(0.7) 0.350
Harm (1 item: 1-4) 1.20(0.4) 1.00(0.0) 0.576

Fa. BN 70 P I VHETFEENGE LGRIEE., BXOW) O - REOZEL(n=21)

Table 4. Sensitivity analysis: changes in physical activity and psychological distress among program completers (n = 21).

Intervention group (n = 12) Control group (n=9) Effectiveness
Interaction
Baseline 3-month Baseline 3-month eﬁect of SE P-value
follow-up follow-up time by
group
Physical activity (GPAQ)
Total amount (MET-h/week)
Mean (SD) 28.31(25.5) 28.92(25.1) 49.70(99.0)  16.10(9.9)
. 34.22 31.1 0.283
Mean (SE)" 26.90(20.0) 27.51(7.7) 51.58(23.4) 17.97(9.4)
Level of physical activity*
Low (n [%]) 4(33.3) 3(25.0) 2(22.2) 2(22.2)
0.41 1.54 0.795
Moderate/high (n [%]) 8(66.7) 9(75.0) 7(77.8) 7(77.8)
Depression/anxiety (K6)
Total score
Mean (SD) 5.58(4.1) 3.17(3.3) 2.44(1.9) 4.89(4.5)
. -4.86 2.23 0.036
Mean (SE) 6.47(1.2) 4.06(1.3) 1.26(1.4) 3.70(1.5)
Level of distress
Light(<4) 6(50.0) 9(75.0) 8(88.9) 4(44.4)
-3.68 1.65 0.032
Subthreshold/severe (> 5) 6(50.0) 3(25.0) 1(11.1) 5(55.6

TEstimated mean scores adjusted by propensity score.

{High: > 3 days of vigorous-intensity activity of > 1500 MET-min/week or > 7 days of any combination of walking or moderate-to-vig-
orous-intensity physical activity of 3000 MET-min/week, Moderate: > 3 days of vigorous-intensity activity of > 20 min/day or > 5 days
of moderate-intensity activity or walking of > 30 min/day or > 5 days of any combination of walking or moderate-to-vigorous-intensity
physical activity of > 600 MET-min/week, Low: not meeting the criteria for High or Moderate.

SE; standard error, GPAQ; Global Physical Activity Questionnaire, MET; metabolic equivalent, SD; standard deviation, K6: Kessler
Psychological Distress Scale.
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Fig.1. Flowchart of the participation process across all study phases.
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Table 1. Baseline characteristics and evaluation indicators (T1) of the early and delayed intervention groups.

Early group (n = 10) Delayed group (n = 8) P-value
Sex”, female 7(70.0) 8(100.0) ns
Age”, M(SD) 75.0(12.1) 76.0(10.0) ns
Length of residence”, M (SD) 33.1(19.0) 37.1(13.2) ns
Marital status”, Married 4(40.0) 4(50.0) ns
Subjective financial situation® ns
Living comfortably 2(20.0) 2(25.0)
Finding it difficult 8(80.0) 6(75.0)
Mental health”
GDS, M(SD) 3.9(3.3) 4.1(2.0) ns
AIS, M(SD) 5302.1) 4.4(1.3) ns
Well-beingb)
Overall, M (SD) 6.7(1.5) 6.1(1.3) ns
Positive emotions, M (SD) 6.6(1.9) 6.2(1.6) ns
Engagement, M (SD) 7.3(1.4) 6.8(1.3) ns
Relationship, M (SD) 6.3(2.2) 5.6(1.5) ns
Meaning, M (SD) 6.6(1.5) 5.7(1.2) ns
Accomplishment, M (SD) 6.6(1.7) 5.5(1.7) ns
Negative emotions, M (SD) 3.9(2.3) 4.1(0.9) ns
Health, M(SD) 6.4(2.4) 6.6(1.2) ns
Loneliness, M (SD) 4.4(3.1) 4.8(1.6) ns

M; mean, SD; standard deviation. Values are presented as numbers (percentages) .

GDS; geriatric depression scale-15, AIS; athene insomnia scale.
a) chi-square test. b) Mann-Whitney U test. ns; not significant.
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Table 2. Changes in psychological indicators over time (T1-T3) in the early and delayed intervention groups.

FASHE (T1) - 32 H IR FAEIE (T2) - 620 H 1R AAEHE (T3) O K GFlifa I o Mk

T T2 T3 Prvalue
TI1-T2 T1-T3 T2-T3
Mental health

GDS, M(SD) Early group 39+33 29+31 34+39 ns ns ns

Delayed group 41x20 45+1.5 3619 ns ns ns

AIS, M(SD) Early group 53+2.1 4.1+2.1 43+22 ns ns ns

Delayed group 44+13 3.0+2.1 2117 ns <0.01 ns

Well-being

Overall, M(SD) Early group 6715 7513 6.8 1.5 <0.05 ns ns
Delayed group 6.1 £1.3 6019 6.8 2.1 ns ns <0.05

Positive emotions, M(SD)  Early group 6.6 1.9 74+1.8 72*1.5 <0.05 ns ns

Delayed group 62%1.6 6.6+ 1.7 73+1.9 ns <0.05 ns

Engagement, M (SD) Early group 73+ 1.4 76+15 7.7+ 1.7 ns ns ns
Delayed group 6.8+13 6324 6.9%25 ns ns <0.05

Relationship, M (SD) Early group 63+£22 73+13 70£19 ns ns ns

Delayed group S6£1.5 5722 6.8 t2.1 ns. <0.05 ns

Meaning, M (SD) Early group 6.6 = 1.5 75+12 70=1.4 <0.05 ns ns
Delayed group 5712 5719 6.6 19 ns <0.05 <0.05

Accomplishment, M (SD) Early group 6.6 1.7 7413 72+14 <0.05 ns ns

Delayed group 55+1.7 5520 62+24 ns ns ns

Negative emotions, M (SD)  Early group 39+23 34%21 41+21 ns ns ns

Delayed group 41%09 3615 3519 ns ns ns

Health, M (SD) Early group 64+24 73£19 73+2.1 <0.05 ns ns

Delayed group 6.6+ 1.2 6.5%1.1 69+19 ns ns ns

Loneliness, M (SD) Early group 44=+3.1 3427 42+£27 ns ns ns

Delayed group 48t 1.6 44=+2.1 39+£22 ns ns ns

M; mean, SD; standard deviation. Friedman test. ns; not significant.

K3, AVIVANVANAZBT ST 0T T 5Ol
Table 3. Participants’ evaluations of the home-based mental health promotion program.
Early group, T2 (n = 10) Delayed group, T3 (n=8)
n(%) n(%)

Ease of using the workbook

Very easy to use 3(30.0) 3(37.5)

Easy to use 5(50.0) 4(50.0)

Neutral 2(20.0) 1(12.5)

Difficult to use 0(0) 0(0)

Very difficult to use 0(0) 0(0)
Understandability of the workbook

Very easy to understand 5(50.0) 2(25.0)

Easy to understand 5(50.0) 5(62.5)

Neutral 0(0) 1(12.5)

Difficult to understand 0(0) 0(0)

Very difficult to understand 0(0) 0(0)
Confidence to continue

Very confident 2(20.0) 0(0)

Somewhat confident 4(40.0) 3(37.5)

Neutral 3(30.0) 4(50.0)

Not very confident 1(10.0) 1(12.5)

Not at all confident 0(0) 0(0)

Values are presented as numbers (percentages) .
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Fig.1. Screenshots of the mHealth application “Online Kayoinoba” 7.
A: Home screen: This interface allows users to review and develop characters, as well as examine their messages. It
also enables the tracking of daily step counts and the history of points earned.
B: Menu screen: This screen provides access to six onboard functions. The Walking function, indicated by a blue tab,
facilitates the generation of outdoor walking courses and the setting of goals for points, duration, and step counts. The
Home Exercise function, shown with an orange tab, delivers community exercise videos specific to each municipality.
Diet Control, represented by a pink tab, allows users to log meals and monitor meal balance. The Communication func-
tion, marked by a green tab, offers a chat feature for effortless communication among users and groups. Cognitive
Training, identified by a purple tab, employs puzzles, calculations, and other gaming challenges to improve cognitive
functions. Health Check-Up, displayed with a yellow tab, leverages the Home Activity Guide 2020 and the Kihon
Checklist, enabling users to explore guidelines for exercises and activities suitable for home implementation, based on
physical and cognitive abilities.
C: Ranking screen: This display permits users to view their earned points and step counts within the rankings (at the
national, prefectural, and municipal levels) .

£1. [ 74 @Oy FIE#ERDay 7Y
Table 1. Contents of “Online Kayoinoba” lessons.

Visit Contents of lesson Summary

1 Let us take a walk using the walking function Installation of the application and explanation of GO points. Start the walk-

ing function and try to generate a walking course automatically.

2 1. Let us communicate within the application Post, like, and comment on photos using communication tools.
2. Review of the walking function

3 1. Enter today’s meal in the diet diary Register what you ate this morning (or for lunch)and check your nutritional
2. Review of communication tools intake.

4 1. Let us try some local exercises Participants can access and try more than 1000 different local gymnastics
2. Review the diet check exercises through the app

5 1. Play games using your brain Activate and try playing the cognitive game.

2. Review of local exercises

6 General review section Reconfirm understanding of previous functions as a general review of 1-5.
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Table 2. Contents of “Health education” lessons.

Visit Contents of lessons Summary

1 What Is Frailty? A lecture exploring the concept of frailty, its impact on health outcomes, and

strategies for prevention.

2 Interpreting Diagnostic Reports A lecture dedicated to reading and understanding diagnostic test reports and

translating this information into practical lifestyle guidance.

3 Frailty Prevention: The Exercise Component A lecture on effective exercise and physical activity interventions aimed at

the prevention and improvement of frailty.

4 Frailty Prevention: The Nutrition Component A lecture addressing dietary strategies essential for preventing and improving

frailty, with an emphasis on the prevention of malnutrition.

5 Frailty Prevention: The Dementia and Care A lecture providing clinical perspectives on the interplay between frailty and

Component dementia prevention, emphasizing integrated care approaches.

6  Frailty Prevention: Pain Management A lecture examining the practical aspects of managing pain in the context of

frailty.
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‘ Trial registry (n = 648) ‘
[

‘ Application for screening assessment (n = 207) ‘

\

‘ Participation for screening assessment (n = 187) ‘

Exclusion

- Robust by J-CHS (n=114)

+ Frailty by J-CHS (n=7)

+ Who were not smartphone users (n = 6)

+ Those with medical instructions contraindicating
exercise (n =4)

Invitation for orientation (n = 56)

Exclusion (n=4)
- Lost interest (n = 2)
- Schedule conflict(n=2)

‘ Randomization (n = 52) ‘

‘ Intervention group (n = 26) ‘ ‘ Control group (n = 26) ‘
Missing follow-up (n - 3) Missing follow-up (n = 1)
+ Diagnosed cancer with stage - Moved to another city or
| k=D ) town(n=1)
* Moved to another city or
town (n=1)
- Lost interest (n=1)
‘ Post assessment complete (n = 23) ‘ ‘ Post assessment complete (n = 25) ‘
Exclusion(n=1)
| * Did not come to pre-assess-
ment
‘ Intention-to-treat analysis (n = 25) ‘ ‘ Intention-to-treat analysis (n = 26) ‘
M2, ZhEEED 70—
Fig.2. Study flow.
£3. BMEDFH
Table 3. Characteristics of the study participants.
Intervention group (n = 25) Control group (n = 26)
Age, years 78.0[75.0 - 80.0] 77.0[74.2 - 79.0]
Sex, women, n(%) 7(28.0) 9(34.6)
Hypertension, yes (%) 12(48.0) 11(42.3)
Heart disease, yes (%) 4(16.0) 6(23.1)
Diabetes, yes (%) 9(36.0) 4(15.4)
Hyperlipidemia, yes (%) 8(32.0) 10(38.5)
Osteoporosis, yes (%) 0(0) 2(7.7)
Respiratory disease, yes (%) 2(8.0) 3(11.5)
Low-back pain, yes (%) 6(24.0) 5(19.2)
Knee pain, yes (%) 2(8.0) 3(11.5)

Data were expressed as mean (standard deviation) or median [interquartile range].
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Table 4. Mean differences in the outcomes between the intervention and control groups.

Baseline, mean (SD)

Change from baseline at week 24,

Difference at week 24 versus the control

adjusted mean (SE)

Adjusted mean

Intervention group Control group Intervention group Control group difference (95% CI) Cohen’s d
(n=25) (n=26) (n=25) (n=26)
Step count and physical activity
Step counts, steps/day 5215.7(3394.7)  5978.6(3463.2)  355(1040.9) —610(986.4)  965.0(—18.7, 1948.8) 0.30
Light intensity physical activity, min/day 257.8(101.2)  322.3(96.4) 8(26.2) -29(24.8) 37.0(13.8,60.1) 0.46
Locomotive 33.9(17.4) 38.1(21.9) 1.5(5.4) -3.1(5.1) 4.6(=3.1,12.4) 0.31
Non-locomotive 223.9(100.4) 284.3(93.4) 6(25.1) -26(23.8) 32.0(10.6, 53.4) 0.41
Moderate-to-vigorous intensity, min/day 32.4(25.9) 43.6(31.4) 2.2(9.0) —-6.9(8.6) 9.1(=0.1, 18.3) 0.33
Locomotive 22.1(23.6) 27.0(26.3) 2.5(7.9) —-4.1(7.5) 6.7(-1.1, 14.5) 0.28
Non-locomotive 10.3(8.8) 16.6(14.9) -0.2(3.5) -2.7(3.3) 24(-1.7,6.4) 0.23
Frailty status and phenotype
Frail phenotype score, pt 1.16(0.37) 1.04(0.20) 0.26(0.86) -0.32(0.63)  —0.72[~1.19, —0.24] —4.42
Grip strength, kg 27.6(8.5) 27.5(7.7) -0.7(2.8) 0.6(5.6) 1.56[~1.86, 4.98] 0.30
Gait speed, m/s 1.32(0.27) 1.32(0.20) 0.03(0.18) 0.02(0.29)  —0.01[—0.16,0.15] —0.04
Senior fitness test
Chair-stand 30 seconds, times 16.2(3.6) 15.9(3.0) 0.3(2.9) 0.4(3.1) —-0.29[-2.73,2.14] —0.10
8-foot up and go, sec 6.2(1.5) 6.5(1.3) —-0.3(1.0) —-0.5(0.8) 0.21[-0.63, 1.04] 0.18
2-minute step in place, times 110.7(13.1) 108.2(12.8) 8.6(10.4) 10.0(9.7) —1.33[-8.96, 6.31] —0.12
Exercise self-efficacy
HEBS, point 20.2(5.6) 21.4(4.0) 0.4(4.4) -1.7(7.5) -0.50[—3.90, 2.90] -0.17
Social support
LSNS-6 17.8(6.8) 17.1(6.7) -2.7(3.5) -3.1(5.8) -0.70[—4.22, 2.82] -0.14
Nutritional status
Dietary variety score 5.0(3.0) 5.0(2.9) -1.6(2.9) —0.1(1.4) 1.06[-0.47, 2.59] 0.44
Depressive mood
GDS-15, point 2.1(1.9) 2.7(2.5) 0.3(1.6) 0.0(2.2) 0.31[-0.97, 1.59] 0.18
Health-related QOL (SF-36)
PCS, point 48.0(6.4) 46.8(6.3) -0.7(6.6) —0.6(4.7) -0.90[—5.50, 3.70] -0.16
MCS, point 59.1(8.1) 58.7(7.7) —0.8(4.8) 1.0(6.4) 1.88[-3.01, 6.77] 0.27
RCS, point 52.4(8.6) 52.0(6.2) -2.2(13.8) —-0.5(8.1) 1.23[-5.63, 8.08] 0.24
Functional capacity
Kihon checklist, point 3.4(2.5) 3.3(2.9) 0.0(1.6) 0.2(1.6) —-0.28[-1.92, 1.36] —0.11
Cognitive function
TMT-A, seconds 55.2(20.7) 48.3(18.4) -4.5(12.7) -3.4(18.5) —5.59[—14.40, 3.24] —-0.40
TMT-B, seconds 81.9(32.1) 85.5(35.6) -5.3(26.6) -5.8(31.1) 0.62[—14.10, 15.30] 0.02

Data were expressed as mean (standard deviation) or[95% confidence interval].
Adjusted: sex, age, baseline value, individual, time*allocation.

HEBS; Home-Exercise Barrier Self-Efficacy Scale, LSNS-6; Lubben Social Network Scale 6, GDS-15; geriatric depressive scale-15, QOL; quality of life, SF-36;
36-item short form health survey, PCS; the physical component summary, MCS; the mental component summary, RCS; the role-social component summary, TMT;

Trail Making Test.
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Adjusted mean difference (95% Cl) = 965.0 (—18.7, 1948.8)

Adjusted mean difference (95% CI) = 37.0 (13.8, 60.1)
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Fig.3. Adjusted means over time for physical activity indicators by group (Intervention vs Control) .
This figure illustrates the adjusted means of physical activity indicators across three time points - Pre-assessment, Intermediate, and
Post-assessment - for both the Intervention and Control groups. The outcomes include daily step counts(A), light-intensity physical
activity (LPA, B), locomotive LPA (C), non-locomotive LPA (D), moderate-to-vigorous physical activity(MVPA, E), locomotive

MVPA (F), and non-locomotive MVPA (G) .

Adjusted means were estimated using a mixed-effects model for repeated measures (MMRM), adjusting for sex, baseline age, and base-
line value of the respective outcome. The model included fixed effects for time (categorical), group (Control vs Intervention), and their

interaction, with a random intercept for each participant.

Each subplot shows the trajectory of each outcome for both groups over time. The y-axis represents the estimated marginal means
(adjusted means), and the x-axis represents the three assessment time points.

The label “d” in each subplot refers to the standardized effect size (Cohen’s d) for the group-by-time interaction term at Post-assessment,
representing the between-group difference in change from baseline. This provides an index of the magnitude of the intervention effect

over time.
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THE EFFECT OF PHYSICAL ACTIVITY INTERVENTION
“+10 (PLUS TEN)” ON PHYSICAL FITNESS OF
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USING ISOTEMPORAL SUBSTITUTION MODEL
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Table 1. Participant characteristics.
Intervention Control Pvalue
n=138 n=42
Boy-to-girl ratio (%) 522 47.6 ns
Age in months (months) 625 = 6.28 629 = 7.00 ns
Height (cm) 107.0 £ 5.67 107.0 £ 5.58 ns
Weight (kg) 18.0 * 2.65 179 + 252 ns
Statistical analysis: Chi-squared test (boy-to-girl ratio) , Independent t-test (others) .
P-value: * P <0.05.
Boy-to-girl ratio: Percentage of boys.
#2. BRICBI B HRII0Z L
Table 2. Changes in physical fitness observed in boys.
Intervention Control Pvalue
n=72 n=20
Standing long jump (cm) Baseline 1062 = 15.6 1029 = 138 ns
Intervention period 1127 = 17.7 1042 = 164 ns
Change 6.17 = 13.83 130 £ 9.99 ns
25 m sprint (seconds) Baseline 6.79 £ 0.63 690 = 095 ns
Intervention period 652 £ 0.64 6.50 = 0.61 ns
Change -0.27 = 045 —-040 = 0.68 ns
Ball throw (m) Baseline 574 = 247 585 = 232 ns
Intervention period 6.63 + 3.02 11.18 £ 2451 ns
Change 096 = 1.84 533 = 23.17 ns
Grip strength (kg) Baseline 738 * 1.76 735 = 2.1 ns
Intervention period 9.16 + 244 829 = 2.62 ns
Change 1.78 £+ 238 094 = 2.19 ns

Statistical analysis: Independent t-test.
P-value: * P <0.05.
Change: Intervention period value—Baseline value.
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Table 3. Changes in physical fitness observed in girls.

(37)

Intervention Control Pvalue
n=66 n=22
Standing long jump (cm) Baseline 103.0 £ 16.6 879 £ 215 <0.01*
Intervention period 1041 =+ 153 88.1 = 197 <0.01"
Change 092 == 12.13 023 = 11.50 ns
25 m sprint (seconds) Baseline 7.07 £ 0.73 731 = 1.11 ns
Intervention period 6.70 £ 0.67 7.01 = 091 ns
Change —-0.38 = 0.60 —-030 £ 0.55 ns
Ball throw (m) Baseline 419 * 147 416 = 1.90 ns
Intervention period 498 £ 1.58 445 £ 194 ns
Change 0.76 + 142 030 = 1.51 ns
Grip strength (kg) Baseline 710 = 1.84 622 * 255 ns
Intervention period 8.62 = 262 756 £ 220 ns
Change 1.52 = 239 134 £ 1.51 ns
Statistical analysis: Independent t-test.
P-value: * P <0.05.
Change: Intervention period value—Baseline value.
F 4. BRITBT 2 MVATEB & S ARIEEIR R 022 bt
Table 4. Changes in sedentary behavior and physical activity observed in boys.
Intervention Control Pvalue
n=72 n=20
SB Baseline 32738 £ 9943 339.46 = 111.00 ns
(minutes) Intervention period 37575 = 107.08 327.18 = 80.23 0.03*
Change 4837 £ 105.29 -12.27 = 128.61 ns
LPA Baseline 32876 £ 53.77 33486 £ 4455 ns
(minutes) Intervention period 30431 = 48.97 288.30 = 83.72 ns
Change —24.44 £ 58.76 —46.56 £ 85.29 ns
MPA Baseline 155.72 = 33.14 16093 = 35.84 ns
(minutes) Intervention period 133.38 = 35.07 143.10 = 53.00 ns
Change —22.34 = 3587 —-17.83 £ 38.65 ns
VPA Baseline 2445 =+ 8.39 2277 =+ 7.85 ns
(minutes) Intervention period 21.79 =+ 10.06 2690 =+ 12.81 ns
Change -2.66 £ 1030 413 = 839 <0.01%
WT Baseline 83630 £ 96.05 858.02 £ 7195 ns
(minutes) Intervention period 83523 = 117.07 78549 * 185.89 ns
Change -1.07 = 123.11 —72.53 + 205.86 ns

Statistical analysis: Independent t-test.

P-value: * P <0.05.
Change: Intervention period value—Baseline value.
SB; sedentary behavior, LPA; light-intensity physical activity, MPA; moderate-intensity physical activity, VPA; vigorous-intensity physical
activity, WT; total wear time.
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Table 5. Changes in sedentary behavior and physical activity observed in girls.

Intervention Control Pvalue
n=66 n=22
SB Baseline 318.09 = 66.28 35235 £ 13481 ns
(minutes) Intervention period 349.25 *= 66.81 301.86 =+ 93.46 0.02*
Change 2893 = 76.67 -5049 == 119.76 <0.01"
LPA Baseline 333.84 £ 4282 313.67 £ 39.09 0.05™
(minutes) Intervention period 308.01 £ 45.65 31326 =+ 66.04 ns
Change —2622 *= 49.76 -042 =+ 6233 ns
MPA Baseline 14798 = 24.58 139.77 = 35.94 ns
(minutes) Intervention period 126.63 = 31.25 14286 =+ 34.20 ns
Change —20.92 =+ 2899 310 = 36.63 <0.01"
VPA Baseline 2061 = 745 1641 =+ 6.34 0.02*
(minutes) Intervention period 1891 = 8.56 23.05 £ 9.20 ns
Change -148 = 747 6.64 £ 6.19 <0.01"
WT Baseline 820.52 £ 70.16 82220 = 11848 ns
(minutes) Intervention period 802.80 =+ 83.30 781.03 =+ 117.09 ns
Change -19.70 = 92.09 —41.18 = 152.68 ns

Statistical analysis: Independent t-test.

P-value: * P <0.05.

Change: Intervention period value—Baseline value.

SB; sedentary behavior, LPA; light-intensity physical activity, MPA; moderate-intensity physical activity, VPA; vigorous-intensity physical
activity, WT;, total wear time.

6. HMEWAYISM (2B 2 HRGEIRF H O S 4 2 & 467) & ORIk
Table 6. Associations between replacement of physical fitness and physical activity in longitudinal ISM.

B 95% CI P-value Multicollinearity
Standing long jump SB = LPA 0.10 ( 0.03, 0.16) <0.01% 4.81
SB = MPA -0.11 (-0.24, 0.01) ns 6.37
SB = VPA 0.35 ( 0.03, 0.67) 0.03* 3.11
25 m sprint SB = LPA —-0.01 (=0.01, 0.01) ns 4.82
SB = MPA 0.01 (-0.01, 0.01) ns 6.38
SB = VPA -0.01 (-0.02, 0.01) ns 3.23
Ball throw SB = LPA -0.01 (-0.05, 0.04) ns 4.89
SB = MPA 0.06 (-0.02, 0.15) ns 6.22
SB = VPA -0.70 (=0.30, 0.16) ns 3.08
Grip strength SB = LPA 0.01 (-0.01, 0.02) ns 4.90
SB = MPA 0.01 (-0.02, 0.02) ns 6.36
SB = VPA —0.02 (=0.08, 0.04) ns 3.13

Statistical analysis: Multiple regression analysis.

P-value: * P <0.05.

Covariates: Sex, baseline age in months, height, weight, physical fitness, SB, LPA, MPA, VPA, and changes in WT.

Time unit for replacement: 10 minutes.

SB; sedentary behavior, LPA; light-intensity physical activity, MPA; moderate-intensity physical activity, VPA; vigorous-intensity physical
activity, WT; total wear time, ISM; isotemporal substitution model.
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Table 7. Effect of “+ 10(Plus Ten)’ intervention achievement on changes in physical fitness.

(39)

Achievement Non-achievement P-value

Standing long jump Intervention n=27 923 £ 1393 n=111 230 £ 12.79 0.03*
(cm) Control n=21 224 = 9.79 n=21 371 = 1095 ns
Total n=48 411 = 1343 n=132 254 £ 1248 ns
25 m sprint Intervention n=27 -0.49 == 053 n=111 -0.28 == 0.2 ns
(seconds) Control n=21 —-036 = 0.64 n=21 -0.33 = 0.59 ns
Total n=48 —-043 =+ 0.58 n=132 -029 = 0.53 ns
Ball throw Intervention n=27 0.54 £ 1.50 n=111 095 = 1.69 ns
(m) Control n=21 531 = 2253 n=21 0.07 =+ 1.88 ns
Total n=48 267 £ 15.09 n=132 080 = 1.74 ns
Grip strength Intervention n=27 1.85 = 2.67 n=111 1.69 = 219 ns
(kg) Control n=21 123 £ 123 n=21 1.07 £ 235 ns
Total n=48 1.58 £ 2.16 n=132 1.59 £ 222 ns

Statistical analysis: Independent t-test.
P-value: * P <0.05.
Change: Intervention period value—Baseline value.
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THE POTENTIAL CONTRIBUTION OF EXOSOMAL miR-486a-3p
SECRETION WITH LIGHT-INTENSITY EXERCISE
INTERVENTION ON ENHANCING EMPATHIC
BEHAVIOR IN MICE

Takeru Shima

Key words: exercise, exosome, helping behavior, miR-486a-3p.
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Fig.1. Effect of light intensity exercise on door-opening behavior (A), miR-486a-3p in insular cortex (B), exo miR-486a-3p in plasma
(C), GM-derived exo miR-486a-3p (D), BAT-derived exo miR-486a-3p (E), liver-derived exo miR-486a-3p (F).
Sed; sedentary mice, Ex; exercised mice, exo; exosomal, GM; gastrocnemius muscle, BAT; brown adipose tissue. Data are expressed as
mean = SEM. (A), (B), (C), (D), and (E) were analyzed by unpaired t-test, (F)was analyzed by Mann-Whitney t-test, n = 7 mice for

Sed group, n = 8 mice for Ex group. *P < 0.05, **P < 0.01 vs Sed.



Helping behavior (s)
<)
o

0
0.0

r =-0.5071
P =0.0562

o o
o o
N\,

\,
AN Y

05 10 15 20
Relative expression of

miR-486a-3p in insular cortex

(@)

w

N

1

Relative expression of
plasma exo miR-486a-3p

0.0

r =-0.2789
o P =0.3141
L]

0.5 1.0

Relative expression of
GM exo miR-486a-3p

1.5

3
=4
58 20
55,5
gz
o
3 i 1.0
QR
£805
ol el
cd
E 0.0
Relative expression of
plasma exo miR-486a-3p
5837
©
58 oo ®
(73
221 ° &
gE P
(el o%e
20 14 ° o
5 g 00 1 =04385
r8 P =0.1020
20

T T T T 1
00 05 1.0 15 20 25

Relative expression of
BAT exo miR-486a-3p

(45)

5337
58 %
[73
@E 2 ) o Sed
SE
2 @14 @
zg *8L  r=-00175
¢8 P = 0.9507

20 T T T 1

00 05 10 15 20

Relative expression of
Liver exo miR-486a-3p

2. HWATENR B E N miR-486a-3p. KRR E HIkT 2 VY — A miR-486a-3p D Bk
Fig.2. The correlations between miR-486a-3p in the insular cortex and door-opening behavior(A). The dashed line in the scatter
diagram indicates a correlation trend. The correlations between exo miR-486a-3p in plasma and miR-486a-3p in the insular cortex (B).
The dashed line in the scatter diagram indicates a correlation trend. The correlations of exo miR-486a-3p in plasma with exo
miR-486a-3p from GM (C), BAT (D), and liver (E).

(A)was analyzed by Spearman correlation. (B), (C), (D), and (E) were analyzed by Pearson correlation. exo; exosomal, GM; gastroc-
nemius muscle, BTA; brown adipose tissue.

group. *P < 0.05 vs Sed.
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Fig.3. Effect of light-intensity exercise on mRNA levels of Pten(A), Bdnf(B), Trkb(C), Crebl (D), Fndc5 (E) in the insular cortex.
Sedentary group was normalized as 100%. Sed; sedentary mice, Ex; exercised mice. Data are expressed as mean = SEM. (A), (C),
(D), and (E) were analyzed by unpaired t-test, (B)was analyzed by Mann-Whitney t-test, n = 7 mice for Sed group, n = 8 mice for Ex
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Fig.1. ePRO output screen.
Displays six QOL metrics from KCCQ in a hexagonal graph (top left) and as a time-series chart (right) for tracking
symptom and QOL changes. A message section (bottom left) enables bidirectional communication between patients

and healthcare providers.
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Fig.2. Display of physical activity.
Weekly average, total steps in the last two weeks, steps above target pulse rate, and body

weight.
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Fig.3. Interactive cardiac rehabilitation using remote monitoring systems.
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Table 1. Representative trials of non-invasive remote monitoring in heart failure.

No. of

Intervention

Trial name Patient eligibility patients Type of monitoring (vs. usual care) Outcomes Results
Nurse visit, treatment, All-cause death
TEMA-HF Hospitalized 160  Weight, BP, HR and follow-up at a . Positive
length of hospital stay
later date
All-cause death
Prior hospitalizati 24-h hysici
TIM-HF r~1oT osprtatization 710  Weight, BP, HR, ECG ourg ysicra (Secondary: CVD/ Neutral
within 24 months consultation support L
HF hospitalization)
Telephone-based
Prior hospitalization . eep 9“6 a§e 24-hour consultation All-cause death, 180-
Tele-HF . 1653  interactive voice . Neutral
within 30 days support on weekdays  day rehospitalization
response system
ight, BP, HR Regular teleph 180- hospital-
BEAT-HF Hospitalized 1437 “veight, B HR, cgular telephone  180-day rehospital-
symptom support by nurses 1zation
. . Weight, BP, HR, .
P hospitalizat 24-h h All- death, CV- ..
TIM-HF2 ror ROSpranzalion 51§50, ECG, symptom our pysicran cause death, LV= - p sitive
within 12 months . consultation support  related hospitalization
(biomarker)
Prior hospitalization . . :
ithin 12 months or Central monitoring + Drug implementation
SUPPORT-HF2 W 202 Weight, BP, HR Consultation support rate, QOL,NYHA Neutral

estimated annual
mortality risk >10%

(vs Monitoring only)  class

BP; blood pressure, HR; heart rate, ECG; electro-cardiogram, SpO,; saturation of percutaneous oxygen.
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Fig.1. Identification of compound X.
Volcano plot highlighting significant differences in gut microbial metabolites between
metabolic dysfunction-associated steatotic liver disease (MASLD) patients and healthy
controls. Compound X was identified as significantly decreased in MASLD patients (P <
0.05, fold change > 32, ion counts area in healthy patients >5 X 103).
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Fig.2. Identification of gut microbiota Y as a producer of compound X.

Quantification of compound X production and proline (Pro) and arginine (Arg) consumption by gut microbiota
strains in the library, highlighting gut microbiota Y as a key producer.
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Fig.3. In vitro confirmation of compound X production by gut microbiota Y in defined
medium.

Gut microbiota Y (n = 3) and was cultured in defined medium, and the culture medium was

collected at T = 0, 2, 4, 8, 24, and 48 hours. The concentration of arginine, proline, and X

was determined by LC-MS.
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Fig.4. In vivo confirmation of compound X production by gut
microbiota Y.

Gut microbiota Y was transplanted into germ-free mice (n = 6).

Compound X was undetectable in germ-free mice prior to trans-

plantation. After 10 days from the transplantation, compound X

was detected in the serum of the mice.
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Fig.5. CRISPR knockout of the gene Z that is responsible for
compound X production.

The gut microbial gene Z, identified as being involved in the me-

tabolism of compound X, was knocked out using CRISPR technol-

ogy. The successful knockout of gene Z was confirmed by DNA

sequencing. WT; wild type, HR; homologous recombination.
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Fig.6. Gene Z knockout mutant does not produce compound X.
Germ-free mice (n = 6) were transplanted with either wild-type (WT) gut microbiota Y or the CRISPR knock-
out mutant lacking gene Z. Four weeks post-transplantation, compound X was detected in the serum and

urine of the WT group but was absent in the knockout group.
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REAL-TIME MONITORING OF HIPPOCAMPAL NEURONAL
ACTIVITY DURING LIGHT EXERCISE AND POSSIBLE
INVOLVEMENT OF DOPAMINERGIC SYSTEM:
USING IN VIVO FIBER PHOTOMETRY

Taichi Hiraga and Hideaki Soya

Key words: light exercise, hippocampus, dopamine, fiber photometry.
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1. #EEIE CALICBF 5 GCaMP D%

Fig.1. GCaMP expression in the dorsal CA1 neurons.
Representative triple-fluorescence image of GCaMP (green), DAPI (blue),
and GAD67 (inhibitory neuron marker: magenta) in the dorsal CA1. Yellow
arrowheads represents GCaMP-positive cells. Scale bars show 50 pm.

SO; stratum oriens, SP; stratum pyramidale, SR; stratum radiatum.
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2. RIREGEE)IC X BRI HE CALIZHE T 5 GCaMP ¥ 7 F )V DZAL
Fig.2. GCaMP signal from dorsal CA1 during light-intensity running.
A: Representative GCaMP and DAPI fluorescence image showing the position of optic fiber
cannula in the dorsal hippocampus. Scale bars show 500 pm. B: Average GCaMP signal from
dorsal CA1 during light-intensity running. C: Peak GCaMP signal before and during light-
intensity running.
All data are expressed as mean = SEM. *P < (.05 vs Baseline. n = 10 from 4 rats.
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3. AKIREEEB) T O GCaMP ¥ 7 v D kA
Fig.3. Typical examples of GCaMP signal from dorsal CA1 during light-intensity running.
Typical examples of high GCaMP responder (A) and low GCaMP responder (B).
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K1, ZINEOERIENE

Table 1. Participant characteristics and gaming disorder factors by club activity.

eSports club Sports club Non-sports club P

Grade, n, % 404

10th grade 22 42.3 11 29.0 34 43.0

11th grade 13 25.0 13 342 26 329

12th grade 17 32.7 14 36.8 19 24.1
Gender, n, % <.001

Male 45 86.5 27 71.1 28 38.4

Female 7 13.5 11 289 45 61.6
Gaming disorder: yes, n,% 0 0.0 1 2.7 1 1.9 733
Time spent on gaming activity (h), mean, SD”

Schoolday 3.6 1.7 2.1 1.7 1.8 2.1 <.001

Day off 7.2 3.8 3.8 3.1 3.1 42 <.001
Psychological distress: yes, n, % 15 34.1 10 27.0 16 30.8 .689
Insomnia: yes, n,% 29 63.1 24 64.8 33 62.3 778

Some variables contain missing data. The analyses were conducted using available data without imputation.
#: Kruskal-Wallis test. The Chi-square test (or Fisher's exact test) was conducted for the other items.

F2. HRIGE T & OB AL O S ANEE) B L UG R knE

Table 2. Physical activity and physical function among male high school students by club activity.

eSports club Sports club Non-sports club

(n=45) (n=27) (n=28) r

Body mass index, mean, Sp* 20.4 4.0 21.3 3.1 20.0 3.7 430
BMI categories , n, %" .520

Underweight 16 36.4 6 222 10 37.0

Normal 23 523 17 63.0 16 59.3

Overweight* obesity 5 11.4 4 14.8 1 3.7
Body fat mass (kg), mean, SD° 27.8 17.5 21.9 18.5 31.6 18.1 139
Body fat percentage (%), mean, SD° 18.7 7.6 15.1 6.8 17.6 6.9 144
Total physical activity (mets*mins), mean, SD' 2413.2 4317.0 9753.6 4925.7 3430.6 4834.6 <.001
Physical activity level, n, %' <.001

Low 23 56.1 2 7.4 6 353

Moderate 8 19.5 0 0.0 4 23.5

High 10 24.4 25 92.6 7 41.2
Grip strength (kg), mean, SD°

Right 34.4 53 414 9.2 36.6 6.7 .001

Left 33.0 53 38.7 10.1 34.1 5.7 .001
Leg strength (Kg), mean, SD* 81.1 21.7 108.8 33.8 89.2 35.2 004
Skeletal muscle mass (kg), mean, sD* 26.8 4.2 29.9 4.6 26.7 4.4 <.001
Skeletal muscle index (kg/mz), mean, SD' 7.1 0.9 7.8 0.7 7.1 0.9 <.001

Some variables contain missing data. The analyses were conducted using available data without imputation.
§: One-way analysis of variance (ANOVA), I: Fisher’s exact test.
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Fig.1. Distribution of physical activity levels by club activities.
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CHANGES IN SPINAL MOTONEURON EXCITABILITY DURING
THE IMPROVEMENT OF FINGERTIP DEXTERITY BY ACTUAL
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Table 1.

Changes in motor skills and spinal motoneuron excitability over time.

Absolute error (kgf)

Cndition

AE1 AE2 AE3 AE4 AES AE6 Post-BP

Pre-BP

0.46(0.33-0.52)
0.48(0.35-0.54)

0.47(0.30-0.53)
0.47(0.37-0.53)

0.48(0.35-0.55)
0.45(0.34-0.56)

0.48(0.30-0.65)
0.43(0.36-0.62)

0.48(0.38-0.56)
0.47(0.32-0.57)

0.49(0.37-0.56)
0.44(0.34-0.55)

0.53(0.38-0.63)
0.49(0.39-0.71)

0.55(0.44-0.60)
0.53(0.38-0.62)

Intervention

Control

F/M amplitude ratio (%)

Cndition

MIP1 (Without MIP1) MIP2 (Without MIP2) MIP3 (Without MIP3) MIP4 (Without MIP4) MIP5 (Without MIP5) MIP6 (Without MIP6)

Rest

1.08(0.62-1.33)
0.93(0.57-1.21)

0.97(0.59-1.17)

1.01(0.92-1.24)
0.94(0.60-1.26)

0.92(0.69-1.14)
0.85(0.50-1.18)

0.93(0.56-1.39)
0.88(0.70-1.29)

1.01(0.75-1.43)
0.98(0.66-1.28)

0.84(0.58-1.19)
0.91(0.55-1.28)

Intervention

0.90(0.55-1.38)

Control

BP; baseline performance, AE; actual execution, MIP; motor imagery practice. Median (first quartile — third quartile) .
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Fig.1. Motor skill changes.

(A)Blue and green boxes indicate the intervention and control conditions, respectively. Motor skills improved after repetition in

both conditions. Furthermore, motor skills after repetition of actual execution and motor imagery were at a higher skill level than
after repetition of actual execution alone.(B) The insertion effect of motor imagery practice seemed to emerge after a series of
actual execution was accomplished, and no change was observed during motor practice.
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Fig.2. Excitability changes in spinal motoneurons.

(A) Intervention condition. There was no difference in the F/M amplitude ratio during each motor imagery session compared
to rest. (B) Control condition. There was no difference in the F/M amplitude ratio during each motor imagery session compared
to rest. In addition, the relationship between motor skills during each actual execution session and the F /M amplitude ratio

during no motor imagery showed no correlation (Spearman’s rank correlation coefficient) .
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Table 2. Results of the internal survey.

What did you consciously imagine in the process of hav-
ing the force adjusted to S0%MVC?

What did you consciously imagine in the process of having the
force adjusted to 10%MVC?

N1
N2
N3
N4
N5
N6
N7
N8
N9
NI10
N11
N12
NI3
N14
NI15
NI16
N17
NI18
NI19
N20
N21
N22
N23
N24
N25

Gradually exerted force and aimed at 50% value
To apply force more strongly

How to apply force to the thumb

Remembering the amount of force when you actually worked on it
Image of mother and index finger strongly together
Numbers

Muscle contraction and the number

Do not relax too much

The number

Image of mulmage of muscle contraction

So that the nails turn white

Image of gradual contraction of the ball of the thumb
Grip stronger than you think

The amount of force

Muscle contraction during actual adjustment
Image of applying force

Muscle contraction

Muscle contraction

Image of exerting force strongly

Contraction of the muscle

Put in about 60% of the force

Putting in the force

Do not overdo it

Imagine pinching something delicate

Try to grip it a little tighter

Gradually relaxing, I aimed for a value of 10%

To pinch lightly

Than 50%, while relaxing the thumb while putting more force into it
Remembering the amount of force when you actually worked on it
Imagine slowly releasing the thumb and index finge

Numbers

Numbers

Image as if you hold it lightly

The number

Imagine that the muscles relax

How much force can be weakened

Image of gradually relaxing the thumb ball

Grip the pinch meter just enough not to drop it

How much you can weaken the force

Sense of relaxing the whole body

Image of relaxing

Relaxation of muscles

Imaged to bring the strength to 10%MVC while relaxing

Image of 10% strength softly

Do not relax too much

Put in about 15% strength

I'was able to do it well from the beginning, so I need to be able to keep it up
It’s like being in a sauna to get in shape

I’'m going to put some strength in my fingertips

Let’s relax the hands a little bit
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ELUCIDATION OF MOLECULAR MECHANISMS THROUGH
VISUALIZATION OF MYOKINE SECRETION PROCESS
SPECIFIC TO VARIOUS EXERCISE METHODS
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Fig.1. Establishment of an experimental system for exercise-mimetic stimulation using the myoblast cell line C2C12.
(A) Phase contrast image of C2C12 before differentiation and 7 days after induction of differentiation. The scale bar indicates 1 mm.
(B) The schematic image of the experimental system for exercise mimetic stimulation.
(C) The caffeine-stimulated exercise-mimicking experimental protocol and CBB-stained images of electrophoresed gels of collected

media concentrates.
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Differentiation induction over 7 days
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2. C2C2D5MLEEN D% B & 272 BDNF WHLY 2 7 2 DIFL
Fig.2. Development of a BDNF visualization system with minimal impact on C2C12 differentiation.

(A) The schematic image of the vector utilized to visualize BDNF.
(B) Representative images of BDNF-mCherry-expressing C2C12 after 7 days of differentiation induction.
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The protocol for evaluating secretion was
simplified to enhance the feasibility of screening.

Conventional Methods Modified method

Extracellular

Medium collection Collect several 10pL of medium

4 \
i Substrate

|
Intracellular Pal A ! ‘ ‘
Large bit ! . .
m Narobi ) First-stage enrichment | Start measurement immediately after

Intracellular

mixing with substrate and Largebit solution

.

Second-stage enrichment

p

Sample preparation

.

Biochemical Analysis

3. WALty v 282 % v 7z BDNF 5 BERRAT & A 7 25 OB %
Fig.3. The Development of a BDNF secretion analysis system utilizing fragmented luminescent protein.
(A) The schematic image of the fragmented luminescent protein-based BDNF secretion analysis system.
(B) The schematic image of comparison with previous myokine secretion analysis.
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Fig.4. The schematic image of the myogenic differentiation visualization system.
(A) The schematic image of the dynamics of the differentiation visualization system after induction of differentiation.
(B) Representative image of C2C12 with myogenic differentiation visualization system.
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B1. 2L VR 7 — 2 OFGEEA N = A 4
Fig.1. The design mechanism of the multisensory VR game.
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K2. VR7—=2%7LAT 28N
Fig.2. Older participants were playing this VR game.
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VR game -young [IIJPC task-older [__|PC task - young

* | 4
*
6— 3
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o 4 g 2
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2 2
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0- 0L
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2.0
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c
5 5
. £ 1.0+
o £
g 2
a
0.5 0.5+
0.0 | 0.0-
pre sitting standing pre sitting standing

X3. SSQ A7
Fig.3. The SSQ scores.
SSQ; Simulator Sickness Questionnaire. The error bars indicate = SE. The asterisks (*) and (**) in-
dicate a significant difference at a 95% and 99% confidence interval respectively.



(86)

- VR game - older

25

20—

16+
10—

5_

Workload
j*

0-

-VR game - young

Overall workload ~ Mental Physical

Temporal

[ PCtask-older ~ [__]PC task-young

_*3'_|

Frustration

Performance Effort

4. NASA-TLX 237
Fig.4. The NASA-TLX scores.
NASA-TLX; National Aeronautics and Space Administration Task Load Index. The error bars indicate = SE. The
asterisks (*) and (**) indicate a significant difference at a 95% and 99% confidence interval respectively.

[ VR game -older [l VR game - young
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Intrinsic motivation inventory
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| |
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Overall Interest/
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[ PC task - older  [_]PC task - young ,—*-*—

Perceived/
competence

Effort Pressure
fimportance ftension

Value/useful

5. IMIAa7
Fig.5. The IMI scores.
IMI; Intrinsic Motivation Inventory. The error bars indicate + SE. The asterisks (*) and (**) indicate a
significant difference at a 95% and 99% confidence interval respectively.
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Fig.6. The processing speed (seconds) in the Go condition of
the Go/No-Go task at the pre, post_1_month test, and post_2_
month tests.
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Error bars represent standard errors.
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Time

7. WAL A N (BIIRAAR) (2B % 5 R A5
e AHl, 1A%, 22 #%) OFHstRH

Fig.7. The results of duration at pre, post 1 month test, and
post 2 month test in the open eyes condition of one-leg
balance test.

Error bars represent standard errors.
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Fig.8. The speed of 5 times chair stand test at pre, post 1
month, and post 2 month for VR and Control Groups in the
5 times chair stand test.

Error bars represent standard errors.
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(a) Accuracy in the DVA task.
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(b) Response time in the DVA task.

9. DVA JED (a) IEEH DB X U (b) UG H O#54
Fig.9. The results of (a) accuracy and (b) response time in the DVA task.
DVA; dynamic visual acuity.
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1. WROBEE
Table 1. The summary results.
VR game (n=7) Control (n=7)
Measures
Pre Post 1 month Post 2 month Pre Post 1 month Post 2 month

Cognitive assessment
Go/No-Go task
Response time (s) 0.45 £0.05 0.41 £ 0,04+ 0.4 %0.03* 0.48 £ 0.06 0.46 £ 0.05* 0.47 £0.05
Discriminability index 6.78 £0.82 6.72£0.92 7+£0.75 6.24+122 6.48 £0.92 6.67 £ 0.96
Stroop task
Response time (s) 1.71 £ 1.09 1.54 £ 1.18 1.16 £3.82 2.10 £12.62 1.99 £ 1.72 1.33£6.03
Accuracy 0.91 £0.08 0.91 £0.08 0.90 £0.14 0.82£0.16 0.80 £0.18 0.87 £0.09
Corsi block tapping task
Block span 6.00 £ 1.16 5.57+0.98 5.57£0.98 4.86 £0.90 5.00 = 0.00 5.00 £ 0.00
Trail making test
Combined errors 6.00 £2.58 3.00 £2.45 2.86 £3.08 7.14£7.20 3.14£1.86 3.86 £5.08
Response time (s) 218.99 £94.63  184.71 £80.85  177.00 £ 70.56 264.08 £76.73  209.64 £56.28  219.72 £109.14
Attention network test
Accuracy 0.98 £0.02 0.99 £ 0.01 0.94£0.11 0.96 £ 0.04 0.97 £0.02 0.97 £0.02
Response time (ms) 667.61 £62.15  628.62 = 50.55  607.93 +40.72 6742 £109.23 622.08 =74.03  602.09 £ 56.71
Dynamic visual acuity assessment
Dynamic visual acuity task
Accuracy 66.36 = 11.84  78.83 = 14.17 81.56 = 11.92* 6532 +13.34 71.56 = 18.09 73.9+9.84
Response time (s) 1.65£0.26 1.91 £0.19% 1.91 £0.22% 1.68 £0.19 1.74 £0.26 1.75£0.21
Physical assessment
Static balance test
Open eyes 8.65+6.2 1599 +9.5 19.65 = 10.96* 1594 7.1 11.27 £5.37 16.57 £10.32
Closed eyes 3.04£24 3.13+£1.43 3.57+£1.52 3.1+0.71 2.81%2.1 3.95+£3.07
8 foot up-and-go test
Safe condition 7.53£1.62 6.89 = 1.90 623+ 1.18 835+ 1.85 6.92£1.15 7.56 £1.52
Quick condition 5.11 £ 1.66 491 £1.34 492£135 5.66 £1.19 556 £1.11 5.77£0.99
Back scratch test (cm) -14.95+£15.84 -18.29 £ 13.88 -16.0 £ 15.34 -13.46 £ 12.09 -145+15.13  -13.96 £ 12.76
Functional reach test (cm) 32.68 £ 5.46 3551 +£7.07 31.81 £5.51 31.75 £ 6.86 30.53 £3.94 28.68 = 5.09
5 times chair stand test (s) 10.8 £4.58 8.77 £ 3.56* 7.67 £2.33% 10.11 £2.44 10.11 £2.28 8.91+1.28

*P <0.05, **P < 0.01: Statistically significant difference within the group between the pre and post-test.
": Statistically significant difference (P < 0.05) between the VR exergame and control groups in the post-test.

#: Statistically significant difference (P < 0.05) between the post 1 month and post 2 month in the control group.
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£1. W7 — 5 O B. FERAZRY Y72 NO—LHEERD
Table 1. Summary of research data. Wis & A EBIERAHEDREE
Health Questionnaire Specific health PERE LR BERREOADT— 4 2K 212

clinic attendees clinic attendees

™ L720 20214E BRI e S AT s OB &

2019 172750 204984 30377
2021 193225 235575 40385 7Y v P — AMEIIHEINEN Th 72, 72,
TS DSl S S Z IS
Original risk determination LAV RS LB RRANT 72 AL T2
1 16682 ﬁ‘%*ﬁ%ﬁj—é f:b\ IEJ‘/EF‘EO) 1/“&70 ]\th %Z/—%
2 67239 L. BERDSTE 54 & 5L 72,
3 60692 BEZEE LT, BN, SIE. PRESEE, &
4 21182 PR OHH DV T, TR NORIAH &
total 435795
‘/J) k f;: D 7:0
2. ASE) 7Y FE— MR A
Table 2. Rates of metabolic syndrome and complications.
Results for 2021
Health clinic patients 102572 The person 17973 Appropriate rate 17.5%
Major complications Number of cases Percentage
Diabetes mellitus 12727 4.8%
Hypertension 13387 5.1%
Dyslipidemia 13111 5.0%
Cardiovascular disease 6717 2.5%
Cerebrovascular disease 1507 0.6%
Malignant neoplasms 8840 3.3%
Other 208002 78.7%
Results for 2020
Health clinic patients 149170 The person 26915 Appropriate rate 18.0%
Major complications Number of cases Percentage
Diabetes mellitus 11133 4.8%
Hypertension 14139 6.1%
Dyslipidemia 14139 6.1%
Cardiovascular disease 5784 2.5%
Cerebrovascular disease 1246 0.5%
Malignant neoplasms 7645 3.3%
Other 176126 76.5%
Results for 2019
Health clinic patients 184053 The person 30459 Appropriate rate 16.5%
Major complications Number of cases Percentage
Diabetes mellitus 10535 4.6%
Hypertension 11134 4.9%
Dyslipidemia 13111 5.7%
Cardiovascular disease 5524 2.4%
Cerebrovascular disease 1326 0.6%
Malignant neoplasms 7372 3.2%
Other 180316 78.6%
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Table 3. Machine learning analysis results.

VariableName Importance
Abdominal risk 443
Neutral fat 31.2
Fasting blood glucose 25.5
Health guidance 22.0
Abdominal circumference 16.8
Blood pressure risk 12.2
Systolic blood pressure First 7.6
Diastolic blood pressure First 6.6
Diastolic blood pressure Other 4.7
HDL 44
Body weight 4.2
Systolic blood pressure Other 2.3
HbAlc 2.3
Gamma GTP 2.2
Gender 2.2
Body mass index 1.8
Subject of health guidance 1.8
Diastolic blood pressure_Second 1.2
Total cholesterol 1.1
GPT 0.9

Factor analysis of original risk determination.
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£5. 7 IR =5
Table 5. Cluster analysis.
Id 1 2 3 4
Size 243640 63055 88162 40938
Age 51.2 51.1 51.7 50.9
Weight 64.6 65.5 65.9 74.4
Body mass index 23.6 23.8 24.0 26.1
Abdominal circumference 83.0 83.3 83.7 90.3
Diastolic blood pressure First time 76.0 66.6 68.0 79.8
Diastolic blood pressure Second time 5.2 343 35.9 16.5
Diastolic blood pressure_Other 0.2 79.0 79.7 20.1
Total cholesterol 206.2 206.2 209.1 228.2
Neutral fat 92.4 100.0 101.6 306.3
HDL 64.2 64.0 64.1 48.6
LDL 123.6 124.2 125.1 128.8
GOT 23.0 235 24.0 31.1
GPT 239 249 259 40.3
Gamma GTP 35.0 37.8 38.8 89.5
Fasting blood glucose 86.2 87.1 87.8 87.5
HbAlc 0.9 0.3 3.4 1.5
Urinary glucose 1.1 1.1 1.2 1.3
Uric acid 5.4 5.4 5.5 6.4
Serum creatinine 0.8 0.8 0.8 0.8
Urinary protein 1.2 1.1 1.1 1.3
Urinary occult blood 1.2 1.1 1.1 1.2
eGFR 78.2 78.5 77.2 77.7
Residual 21431642.1 8285654.9 11652561.8 7465626.1

Table 6. Results of analysis of health guidance implementation.

# 6. FEE MR ETRE O TR D TR R

VariableName Importance
Health guidance targets 34.0
Pre-metabolic group 24.6
HbAlc 15.3
Medication Blood pressure 13.0
Systolic blood pressure Other 9.9
Age 6.2
Diastolic blood pressure Other 4.1
Abdominal risk 33
Unmedicated flag 2.7
Fasting blood glucose 1.9
Abdominal circumference 1.5
Diastolic blood pressure_First time 1.3
Systolic blood pressure (other) 1.2
Questionnaire Sleep 1.1
Questionnaire Alcohol consumption 1.0
Medication_Lipids 1.0
Questionnaire Anemia 1.0

AUC (area under curve) = 0.866984.
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KT, FERERED ) HE(n=25616) 128 22 dE 0 F IZH

Y2 BRI

Table 7. Factor analysis related to the presence or absence of judgment

improvement in the group with health guidance (n=25616).

VariableName Importance
Questionnaire Sleep 4.5
Questionnaire Eating3_Snacking 39
Questionnaire Anemia 34
Questionnaire Drinking 1.6
Questionnaire Lifestyle modification 1.3
Questionnaire Chewing 1.0
Questionnaire Health guidance desired 1.0
Questionnaire Eating style 1 Eating quickly, etc. 0.9
Questionnaire Walking or physical activity 0.8
Questionnaire Eating habits 0.7
Questionnaire Weight change since age 20 0.7
Questionnaire Smoking 0.6
Questionnaire Eating style 2 Before bedtime 0.4
Questionnaire Exercise habits for more than 30 minutes 0.2
Questionnaire Walking speed 0.1

#8. AFRY v Yy FE—A NYT =Y
Table 8. Metabolic syndrome triage.

Health risk I No abnormalities of note
Health risk II Diabetes High blood pressure Hyperlipidemia Chronic kidney disease Fatsuma
Metabolic syndrome 66.1% 78.7% 50.0% 60.6% 73.9%
. Diabetic nephropathy Diabetic retinopathy ~ Peripheral arteriosclerosis Angina pectoris
Health risk III
can 92.9% 50.0% 100.0% 62.0%
Health risk IV Cerebral infarction Myocardial infarction Cerebral hemorrhage Heart failure Dementia
i
66.7% 67.9% 57.5% 78.7% 61.3%
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CONDITION OF DAILY LIFE ACTIVITY DISORDERS IN
PATIENTS AFTER RECOVERY FROM COVID-19 AND
CONSIDERATION OF FUTURE SUPPORT CONTENT:

A CROSS-SECTIONAL STUDY

Yujiro Matsuishi and Nobuko Okubo

Key words: COVID-19, daily life activity disorders, aftereffects of COVID-19.
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Table 1. Demographic data.
Item COVID-19 patients Non-patients P-value

Age, mean (SD) 30.64(5.937) 30.73(5.816) 0.88
Female, mean (SD) 100 (50) 100 (50) 1.0
Past medical history, n (%) 0.89

Diabetes mellitus 7 (35) 1 (0.5)

Hypertension g8 (4.0 2 (1.0)

Dyslipidemia 4 (20) 2 (1.0)

Cerebrovascular disease 0 0

Heart disease 0 0

Psychiatric clinic visits 11 (55) 12 (6.0)
Occupations, n(%) 0.97

Food manufacturing, wholesale, and retail 10 (5.0 8 (4.0

Beverage Manufacturing, wholesale, and retail 2 (1.0) 0

Household goods manufacturing, wholesale, and retail 0 0

Automotive manufacturing, wholesale, and retail 8 (4.0 6 (3.0

Apparel & footwear manufacturing, wholesale, and retail 1 (05) 5 (2.5)

Retail 3 (15) 8 (4.0)

Pharmaceuticals manufacturing & wholesale 5 (2.5) 0

Cosmetics manufacturing & wholesale 0 3 (1.5

Electronics manufacturing & wholesale 3 (1.5) 2 (1.0)

Other manufacturing & wholesale 26 (13.0) 25 (12.5)

Banking, securities, insurance, other finance 9 (4.5) 9 (4.5)

Real estate (1.5) 2 (1.0)

Construction & civil engineering 9 (45) 7 (35)

Transport 10 (5.0 15 (7.5)

IT & telecommunications 16 (8.0 31 (15.5)

Media related 0 0

Advertising agency, publishing & printing 0 0

Market research company & think tank 0 0

Other services 21 (10.5) 25 (12.5)

Medical & welfare services 26 (13.0) 22 (11.0)

School & education industry 11 (5.5) 11 (5.5)

Government, Municipalities, public corporations 11 (5.5) 9 (4.5)

Industries not listed above 58 (29.0) 50 (25.0)
HABCM-SR, mean (SD)

Cognitive function 9.40(4.01) 7.90(2.868) <0.001

Physical function 20.61(10.19) 16.91(8.36) <0.001

Behavior and mood 13.49(4.81) 11.74(3.36) <0.001

SD; standard deviation.
HABCM-SR; Healthy Aging Brain Care Monitor-Self Report.
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Table 2. Comparative data between the three groups.

COVID-19 patients: COVID-19 patients:

Item Non-patients Non-Hospitalized Hospitalized
Cognitive function 6(6,10) " 7(6,12) % * 12(6,15) %% 1t
Physical function 11(11,24)% 15(11,29) 19(11,25) **
Behavior and mood 10(10,12)™* 11(10,14) % * 18(11,27) %% ™

Values represent the median (interquartile range) .

* Compared to non-patients: P < 0.05, e Compared to non-patients: P <0.01, TCompared to COVID-19 patients who were not hospitalized:

P <0.05, TTCompared to COVID-19 patients who were not hospitalized: P < 0.01, iECompared to hospitalized COVID-19 patients: P <
0.05, ¥ Compared to hospitalized COVID-19 patients: P < 0.01.

oA

o

K3 ZEEMN  GRABRE. S RBREE. 1T7E) & X5 O3HIBA D COVID-190
Table 3. Multivariate analysis: effects of COVID-19 on three domains: cognitive function, physical function, and behaviour and mood.

Cognitive function Physical function Behavior and mood

Standardized regression Standardized regression Standardized regression

ftem coefficient (95%CI) P-value coefficient (95%CI) P-value coefficient (95%CI) P-value
COVID-19 1.48(0.79-2.16) <0.001 3.79(1.95-5.62) <0.001 2.91(1.36-4.46) <0.001
Psychiatric 0.63(-0.69-1.97) 0.34 -0.95(-4.32-2.41) 0.58 2.53(-2.10-7.17) 0.285
Diabetes 0.06(-2.5-2.70) 0.96 -6.65(-10.28--3.03)  <0.001 3.79(-0.26-7.85) 0.067
Hypertension 0.93(-1.37-3.23) 0.42 4.20(-0.38-0.88) 0.07 -2.53(-6.21-1.14) 0.176
Dyslipidemia -0.30(-4.10-3.48) 0.87 -0.79(-9.11-7.51) 0.85 -0.61(-1.40-0.17) 0.128
Gender -0.13(-0.81-0.55) 0.7 0.17(-1.65-1.99) 0.85 -0.67(-0.13--0.003) 0.041
Age 0.01(-0.04-0.07) 0.61 0.15(-0.003-0.31) 0.05 1.71(0.93-2.50) <0.001

For COVID-19, the presence or absence of infection was included as a factor. Psychiatry, diabetes, hypertension, and For COVID-19, the
presence or absence of infection was included as a factor. Psychiatry, diabetes, hypertension, and dyslipidemia indicate the history of
visits for each condition. The history of visits for cerebrovascular diseases was excluded from the analysis as there were no applicable
cases.

CI; confidence interval.

F4. ZERMNT  EREH 3 oOMiE

Table 4. Multivariate analysis: factor analysis three aspects.

Cognitive function Physical function Behavior and mood

Standardized regression Standardized regression Standardized regression

ftem coefficient (95%CI) P-value coefficient (95%CI) P-value coefficient (95%CI) P-value
Fever duration 0.44(0.09-0.80) 0.01 0.69(-0.16-1.56) 0.11 0.61(0.22-1.01) 0.002
Max temperature 0.20(-0.43-0.83) 0.53 -0.12(-1.73-1.49) 0.88 0.63(-0.13-1.39) 0.1
Hospitalization days 0.33(-0.07-0.74) 0.11 -0.10(-0.93-0.72) 0.80 0.87(0.45-1.30) <0.001
ICU admission 3.55(0.96-6.15) 0.007 2.88(-3.63-9.40) 0.38 5.14(1.91-8.36) 0.002

Gender, lifestyle-related diseases (diabetes, hypertension, dyslipidemia), cerebrovascular diseases, heart diseases, and the history of
visits to psychiatric clinics were included and adjusted as covariates in the analysis.
CI; confidence interval.
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