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ACCEPTABLE WALKING AND CYCLING DISTANCES AND
INCIDENCES OF DEMENTIA AND FUNCTIONAL
DISABILITY IN COMMUNITY-DWELLING
OLDER ADULTS: A LONGITUDINAL STUDY
BASED ON AN INVENTORY SURVEY

Kenji Tsunoda and Tomohiro Okura
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£1. ARLEHEORH

Table 1. Baseline characteristics.

n(%) Missing n (%)
M(SD) age, years 74.5(6.5) 0(0.0)
Male sex 4718(46.5) 0(0.0)
Education 674(6.6)
Compulsory education 3390(35.8)
High school 4562(48.2)
College/Junior college 1515(16.0)
Subjective economic status 128(1.3)
Very poor/Poor 1744(17.4)
Normal 7345(73.4)
Very good/Good 924(9.2)
Living alone 1222(12.2) 161(1.6)
M (SD) body mass index, kg/m’ 23.0(3.2) 254(2.5)
Cancer 974(9.8) 192(1.9)
Stroke 422(4.2) 192(1.9)
Heart disease 1329(13.4) 192(1.9)
Arthralgia/Neuralgia 2205(22.2) 192(1.9)
M (SD) depressive mood, points 0.84(1.31) 166(1.6)
M (SD) frequency of going out, d/wk 4.98(2.28) 118(1.2)
Main mode of travel 366(3.6)
Car (driving) 5788(59.2)
Car (passenger) 1796 (18.4)
Cycling 1470(15.0)
Walking 721(7.4)
M (SD) terrain slope, degree 2.82(2.76) 107(1.1)
Neighborhood environment (Buffer of 1 km)
M (SD) population 3340(2189) 107(1.1)
M (SD) grocery stores 3.76(3.89) 107(1.1)
M (SD) medical facilities 2.24(2.50) 107(1.1)
M (SD) community centers 0.65(0.97) 107(1.1)
M (SD) parks 0.90(1.38) 107(1.1)
M (SD) cultural facilities 0.48(0.79) 107(1.1)
M (SD) bus stops 422(5.43) 107(1.1)

M (SD) walking time, min/wk
M (SD) cycling time, min/wk

315.2(327.5) 3340(32.9)
75.0(149.8) 5115(50.4)

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

"Analysis among individuals who are able to ride a bicycle.

ZEEMEETIVICBW T, BITBEIRFA R &
L 500 m BAPY (HR = 1.18, 95%CI = 1.03—1.35)
%2300 m LAY (HR = 1.25, 95%CI = 1.09-1.43) %
BAZEIE, 1km X ) REBEZEAZEICHA
TEMNE) X7 DBAEIE Do 720 KHAEHIC
B9 2 AT IC BTy BT BN RF A HE & BB
BoOFREE (P=0.837). HITHRH (P=0.616)
DOEHAEHEIAESEEZRE T, T2 EEL

TZETNIIBWT L [ARRD BEMED A S 7z,
E. BEREBRHHFTEREENELI XY
Hi R B AF A IR T, 1 km BAN (HR = 1.32,

95%CI = 1.15—1.51) % 500 m LA N (HR = 1.23,

95%CI = 1.02—1.48) ZBERL72HIE. 2km £ D

Rl 2 BRI 7235 LI L T B A2

PEBICEP- 720 72, HEEIZELZWHIL,

EWEMNENY) A7 2 H LT (HR=1.52,
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95%CI = 1.32-1.74) o XHAEHICET 50011 H
WO, HERHR B R INE & BRI O T IEE (P
=0.842), HEzHFEHERH (P=0216) OXKHAE
MEIAEEZRET, SO 2ZE LTV
WZBWT RO B EPED A 5 7z,

Z =

AT ZDH O DREERFIIIRIL SN TS
2O AR TIE, BITREFEESEIEL &b
WZONT, BABEREAELY A 7 MR 4 ZHN
L. 500 m AN TIIEANELY 2 7 05 EIZ B3
L. 300 m INTiZ, WD T 7 M AIZDWW
THR2B%DEER) AR EzHL 2
IZL720 HIS, ZORKFHREIL, X—2 T4
YOI BB AT . TS DR LR
WL OZHAEHZZB L TH 2 BHET 5 2
EREWIE L, STREFFAEREIL. SREE
2B 2 MEDNLBAEICE LSRN - YA
TOHERIZL > TSN, H5H—FEEHOBEER
ITENCITEEEZZITIC L, D ZOH%RDITE)
(HwWa325, KANIEIE) CEBETLIL
PHREIND, REERIZ, 29 LFHRZ KL
TWwb EEz o, BATBREFFAEREIZ. ko
RAER ZA LD TR T & %25 2 EATRER S
n7z,

RIEX, HEMETH->TH, TDIEFELEALENH
HRHICREM FE LB %2 b > T B HL R ETH
0. BERBEREMKT LomlE IcB W TH A S
NTwaY, AW Tid, HEHEBBFFA .
BHVED X OB LD ) X7 LB L 728 &
TRBEFAEEEO X 95 2 KA IIE 2 205
720 BARMIZIE, RRABED X A ELOW ) A
74k, Tkm N Z BN L 225810 BIS8mL.
L EVHEE (500 m D) ZEIRLTH, Hi
20 A7OWIMIBILE SN h o7 FEHD
AT O E) B % global positioning system (2 & V)
Ml L 724 7 ¥ ¥ OFZE TR BRI X 5 SR
BHEEEIE20km TH DI EDREINTHEY,
GIS & 7= EOWFZE CTld. w2 Mg B
W, BRTTIEAO HEEHIC X 5 R Bk
14km THo 2T ENFHEENTVEY, 72,
KIOWMIEIZB T, ERHNENDOT 7 ¥ ADHE

XiE, FRCHEZAH L 2WEng o BN # oY
A EBBIEPRESATVEY, ThH50%
FIMROMBAZ BT 2 5 & HERERB A I
A 1km BN TR, BRRIEZ S HWHE CTH
R CHET A 2 LPREETH Y (s DfrE)
OB 5 T), RAEREMNELDY X7 DY
MZORd 5% LHfERINS,

R OEATHEIZBWT, Bb~D T 7 £ X
PEICRES 2 EBIEHINE. BBIVEEM X 0 b &1
BT b AAE X DmBET 22 EAHE SR
TWaY, RFFETIZ. AT OFFZEHEE & AE
RENHEAD) A7 L OBEMIE, GISICL 5T
FARBIIZETAM L 722 BREREE O FFL P & R 1% & i
TH., /o TOEEL AT OFEREEEL O
LHAEHED AT Rro 720 ATFETId,
HiWiho 7 7 & A3 2 2 EnaHNE, T4
HORFED S PE500m R 1 km HPFHNICH S H
Mo (RE)s, BR, /N A4
AR E) BeHMT5HENEHwshTE
72V La L. AWFIEIZBT 5 &% O AT OF
BHEEINRAM CREL R e 722 Lh 0, i
BEBRBE O R BUNFEAG X697 L b BiiE O AT 1258
CRED DD, FBIFHGC L TREE T 7 M
AL DOEMEDSTNEEZ BNL, BIZIE, T
BREEDFBINICIT A FE L 72 OIS A TV % Bk
HThoTHD, AT OFAEHHE L. B
AE R M EA TW D LKL, ERBRIZIE AT
ZPEATEY (HWicArd, KAE2H %) TH
Wi TdH BHWHEMD D 5o RFFEICB VT, AT
DFFRIEE & BAYEB X OB #AL) 27 L AN
BEBREE &3 L CRE L7z 1 Dol E LT,
HiR U7z AT OFFZHEEIC 3D OREBERBE O % Bl
MFEAM & FEFEEOF X v AN L TWw B0
BEVED D % o

AWFFECld. MiEERE LT HizgICHEN L
WZ b, RAHE. B OBEEICOWT
WAL, HEHICRERLZ W 2, PBAVEDS &
DENELD) A7 ZRI50%BEMS &5 Lhb
Molze FATHIZETId, AR HiZH O
FIHIAS, iR bR OB E LD X7 LA % 4%
MTHZEEMELTVEY, ABIRIZ. Mk1T
W72 L, BHIZHICRETX 5 2 L OEEM:
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L7) L—3 a Uik,
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WA, HISHERERFAEEE S W) BA» S8 72
AR ABIML 72,

AWFZEIL. KB 2 B A X - TR
BN/ Z ETHRADD B 05 W ODDORAEH
5o AWIFED FEREE T%éAT@ﬁ@ﬁ%
FTVIFVOEMTH Y ZOEENEE Z L1
ﬁﬁéhfw&woit\ﬁﬁ%u¢M%ﬂﬁﬁ
FEoEwmEZNRELTBY., K8 HIELBE)
FEE L CTHEH % ﬁtfwéobt#of
Z OGRS MO MR (BRI mAE AT E
WAIRHER) ISHTIEF HH (— WWT%E)
NHTH %,

8 &

¥ 1 2O LS E % 8 0B Hﬁ%
DGR AT OFFRHEX. FRAEB X OB
W@?M@?k&b%é:kﬁb#oto%ﬁ%
BRPA I, BRI ERANE B X VB EAL
DENY A7 LRI L, HER B R
1 km AN % BIR L 7235 6 SRR IE B & OV
LD ) A7 H LR U7z Mg fEEREICBW
T HATT 1kme HEEHET2km OBE) %2 AT
&5 2 LiE, RBAETH. BAELTHICBITS
| OOEELBRELRADZEIRBEI N,

#t 3

RFFE~PI R 28 W F L2 AW AR ZHE
ARFERNEALE L R E 3, F2 AR TH W
TeREF L ROFSF, B O £ IR L%
HLETFES,

2)

3)

4)

5)

8)

9)

10)
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RELATIONSHIP BETWEEN MENTAL CONDITION AND FITNESS
PERFORMANCE: INSIGHT FROM FMRI STUDY

Nobuhiko Akazawa

Key words: force steadiness, brain activation, mental exertion, handgrip.

&

BT 3 =< Y AR EEE 5720121 H
NRFAIIO & 9 B8 % ke 2 ) R0 B) % e
THNETTHRL, BE2zHRETLINHED
T4y PAABLEERD, FEREFITBUT 58
IO ALHFEIIE, Ao OfaI L 5 EE) %
W3 2 HEEASB 59 %0 NI EN (Steadi-
ness) (& KHTEDEHEAFERE & O AR PE O fhEE
RICKELMKGFEEINTBY, O EHFRT S
X9 % EE) OFRE R OREE L 7 5. Steadi-
ness (FAR—=YDAF NV ELHHEL, 7AY—F
® Steadiness | — M H ITHRTE W & 2%
mENTWEY, NS5O LA 5, Steadiness 1
BT+ —< VAR RIET L OICEE e %
L TwrEEZLNTVWS,

S RBERE R R AE O FEHE I T ki e T > T A4
YAy RERLZTINIL LRV, EFNR—
Va MERTREFIER EDRF T 1 7 R REAiREE,
WhWLAYINAYT 4T a YIMETT 5L,
SIRGEAMET L7220, KD T 5 =3V A%
BEHTERL o720 T 5, T, EBRMITRA

il

5 VB & TR 208 57 2 B 3% & |
HRATIREGRATIVET T2 2 LaE sh
TwaY,

INLDOZEMRBAYI NI T4 Y a KT
2 X B 1A O T 2 i3 2 2 & A%
T A =R VARBBICEBEIIRLEEZ 0N,
A PRBEMBRE S ILIB I {1 (functional magnetic
resonance imaging; fMRI) % W 7=8f%EI1C X % &\
EENREIC B 2 BN EEREREFN—Y g v
. B E BT RS & E A EBEF 2 TR L
farp - PEILEL - KT A &% T D FEATREREIC 20
B B i R A1 B & B $ 2 KIFFREAL & v o
7o R OMEE) & BT 5 2 & s ST
BY, ULy KA 2857 A3 8 @ & 5 12 ) %64
DFIEICER L T 5 0 MEHERARIZZ L L,
ANV T 4 Y a VETEICZBIT A Steadi-
ness & MIGEIOBRICOWTIZH S IZE T
2\,

ARWFFETIX. MRI % F W72 RBRREA X — 2
ZIZHEH L. WA )T Steadiness & JJ 7 i
FEHRIEIC B 2 TG BN IR TG Y RE 1 I T T B 2
WTAZEAHME L7

* RURRHRS A R — v B2 40 BE Faculty of Sport Sciences, Waseda University, Saitama, Japan.

w o [ENAR— IR Y 5 —

Japan Institute of Sports Sciences, Tokyo, Japan.
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5 &

A. WHHRE

TR HE 72 N AEH 118 % W RS T B % it L 72
(22+3 7%, 171=6cm, 66=8kg)o XWRHEIZHS
MRRIERESB L O REE A3 58, B
BEFERPOZFIEEIN TR Doz, BRI D,
SHRBIHEDO B, NEE. BLOFNHAFH L.
FHHICTRADPSSBMOME X172 B Abf
geld. B KA E R S OKRE OKHF T
2022-202) ZFTHERMI N7z,

B. aOraw

ARWFFETId, MRI 28 N TG & Zile 3
B RGP ERE S &G HE 57 & B0 L 70 ok BRGERE
FMNO2O05FMOFEITEERK L2 TNETILD
REET B X O EE £ 12T, Steadiness & D))
ISR O TG B 2 MR WC & 0 BRIl L 720 %
B, HEMoOMiiTIE. 728 DL Lo RkE % 2217 T
EFZ 5 v 7 2IZEMS NIz 72, FEBRETH
57N — VBB X OB L VviES & EERBHG
B2 REH O 2P 5 X512 L7z

C. FEXH

R E STl R 2 ERT 5 A b
N—=TF A NI —HHEOYET I E L 727
WRHFIE, E=F —LIEINERE DR,
LXFOME KM, Fh, kR, KOO 400K
FUnbNET S E)ICHRRE N, BlZIE
T [HB] LEIPNTVDE XTI, BREBOXR
¥R LICRD, BIZ, FaTHELrALTY
LHEICIE. TR T XFOEKRDOR Y »
AT A L) IR SNz Bl ZIE R T H
Bl EEMINTOULEEICIE. HOORSY v 24
T LT % B MHENVESA T, T 2 &
LBRWA M =TT A s O—FGEREZ it L 72,
—HGRETIE, BRI B EomE N
BT b BIZIE, KREOT [ LEPRLTVDS
DT, RUORY Y2 WT I LIlh b, K5M0L
DT, AER A 5 L e Lz,

D. X>Aa)ja>rq4ar

LEET T 7 4 — VA (profile of mood states 2;
POMS2) % FWT, H5MEmRICBIT 5 A
vEINAYT 4 va v ENE L, ARAEIE3SO

HMEE»S 20, 35N 20ENLRY) —HE
(Anger-Hostility: AH). il — 24 2% (Confusion—
Bewilderment: CB). #19) > — #%3iAA (Depression—
Dejection: DD). ¥ %7 — & %K JJ (Fatigue-Inertia:
FI). %5k — 4% (Tension-Anxiety: TA). &% —
1577 (Vigor—Activity: VA). & &f (Friendliness: F)
DFMREEE, BEMRTIKE (Total mood dis-
turbance; TMD) D A I 7 % BE#EAL U CRFAl L 72,

E. Steadiness

H S0 BEN R, RIREE D 10 % e K i )
(maximal voluntary contraction; MVC) & Hi5& D
50% MVC \ZB1) % Ty EiF 7 2 b 2 9t L 720
FEMEOHATHIS, EBRUBICBTL2EFO
MVC %, JEREMEAAEIIEH FG1002 (Uchida Denshi
Inc, Tokyo, Japan) % F\"C 1 47 DIREZ KA
T2m%ER L, &AfEEZ MVC & LTI L7
HEEIE, =Y — B L EN7210% MVC &
50% MVC ® % —77 b 7 4 Y220 HEFRE§ %
IO IHREN, ENEFNOREIIBITLLETFO
TR 2 HA 20 M OB Z kAT 3 £y
FNERL72o MV OT Fu T EEE. AD AR
#& (PawerLab/16SP, AD Instruments Inc, Castle Hill,
Australia) (ZHRE S, B> 7 ¥ 7R WEE1000
Hz \2CTPCICHUY A E /e 2080 1 o ) Hii 5
o) B, ZE LIS OIS X LR
e L, Z8t% (coefficient variance; CV)
2RO, TNTNOWETI Ly POV z
Steadiness D aFAli & L TR L 720

F. BEED

3T MRI (SIGNA PREMIER, GE HealthCare Inc,
Waukesha, USA) 12X D, 64ch D~y FaAf vz
T, BHER ORGSR 3 X OFERE MR 2 #rff L.
PTG BB AR 2 A U7z MG MR, IS
7 % TI 5% @ W £ % MPRAGE (magnetization
prepared rapid gradient echo) 312 & 0 #xff L 7z (TR
=8.1ms, TE =3.4ms, FOV =218 mm X218 mm,
Flip angle = 90°, Thickness = 0.7 mm). HEREMI{%IZ.
J1 A FE KR\ 350 5 T2* 3R E % & GE-EPI
(gradient-echo planar imaging) %12 X ) #fg S h
72 (TR = 2000 ms, TE =30 ms, FOV =218 mm
X 218 mm, Flip angle = 90°, Thickness = 3 mm,
31 slices) o ik 5 N7Z M1 7 — & 1% SPM12 (Well-



come Department of Cognitive Neurology, London,
UK) B & O MatLab (Math Works Inc, Massachusetts,
USA) & H\WT. B X HIED realignment, FE [ #f
1E® slice timing, A5k M {§ & BEEE MR O E &
B D coregister, FEHEMI~ZHLG 5 normalization,
ZE MY TE1L 2 47 9 smoothing D NEIZ AL L .
BOLD (blood oxygen level-dependent) {55 » 3
N7 2 MERFEICOWTET L. JZEHREIC BT
2 JNit 7 S W B R e AN L 7o

G. #rEt

ARWFFEIC BT 2 B I I + AR 2= TR
L 720 POMS2D FZIHH I3 % &k 03
BE MG 5 72912, Wilcoxon O FF 5+ AL
FE & 7z, F 72, Steadiness (2R 5 K ik S
HoBEEBET A7-0121F O ELOH S
JC B 4 Wk 45 BT (repeated measure-two way

(11)

ANOVA) ZHwv7zo ZEAEHS L I3 ERHRA
HETho 6. TOHDOKIE L LT Bonferroni
BRIz, KRBT BEHLEZ I, #Et
fENT > 7 b SPSS24 (IBM Inc, Chicago, USA) %
Hwizo B, HEARMEEZ S % & L. BiGEIo
fEHTIZ SPM12B X UF MatLab % IV T, FiALEE S
N7z MRI 7 — & 2 A & & 1245 51 o i ity Bl
Wa A%, ENEhoBBESNCOEFIFT %
one-sample t-test (2 TAT\ J A EiFEHHR I BT
% BRIE U 72 BB A7 2 [l 2 U720 ®EIZ. Paired t-test
DEFFFNT 24T\ FRRERT S T CRERE R (NS
BTG DSEIN L C V2 Mg L7z, 2
DL CIE, Bz 7 9 2% — LX)V THiIE
L O P<0001IC7%E L7c. & BARMNZTII,

Steadiness Z Wl %€ L T\ 5 JJRAEIFEIE I 2 mm
VL REE DS N 7o R E 2 B o E ISR L7,

O Pre @ Post
Congruent Incongruent
80 80 -
*
© 60 * 60
o
O
P
'_
40 | 40 |
20 20

TMD AH CB DD FI TA VA F

TMD AH CB DD FI TA VA F

1. BARMEEN%ICBI 5 POMS 237
Fig.1. POMS (profile of mood status) score in each congruent and incongruent conditions.
TMD: Total mood disturbance, AH: Anger—Hostility, CB: Confusion—-Bewilderment, DD: Depres-
sion—Dejection, FI: Fatigue—Inertia, TA: Tension—Anxiety, VA: Vigor—Activity, F: Friendliness.

* P <0.05 vs pre.

O Congruent @ Incongruent

10% MVC

I
T

N
T

of torque (%)

Coefficient variance

Pre Post

50% MVC
6 —
k
4 L
2 L %7“ %
0
Pre Post

2. BSMNER RO IREI TR B AR R

Fig.2. Coefficient of variance (CV) of torque in each congruent and incongruent condi-

tions.
* P <0.05 vs pre.
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Fl. BAEEMHIRIZB) 510%MVC B X UF50%MVC JJ 78 5 7658 15 o i i B I

Table 1. Brain activation area during left handgrip steadiness task pre and post stoop test each congruent and incongruent task conditions.

Pre Post
Coordinates Coordinates
Area Ch.lSter Z score Area Ch.lster Z score
size X y 7 size X y 7

10% Congruent

L. Inferior occipital gyrus 269  —44 —68 4 506  L.Inferior occipital gyrus 250  —44 —66 8 491

R. Insula 228 42 8 -4 409 L.Middle temporal gyrus

50% Congruent

R. Precentral gyrus 270 36 —22 44 423 L. Precentral gyrus 206 =36 =10 54 385

L. Superior parietal loblue 198 =24 —62 58  3.67

10% Incongruent

R. Supermarginal lobule 656 34 —34 44 446

R. Precenral gyrus 574 52 8 20 4.16

50% Incongruent

R. Postcentral gyrus 288 32 =32 46 424 L. Ventricle 1109 =20 -2 28 540

L. Precentral gyrus 260 —28 —14 46 445 L. Caudate
R. Ventricle 399 18 20 18 5.00
R. Caudate
L. Superior parietal lobule 248 =30 —46 30 473
L. Anterior cingulate cortex 283 -10 28 4 429
L. Cerebellum 193 0 —66 -20 411
L. Superior frontal gyrus 323 22 -4 50 3.92

4 2 TUNED BRI 253280 S, BE R THIHO B O IR
i

B 1 &S8R 212817 5 POMS20D A
37 OEALE IR T XEESEMII BT, CB
AT HBAERCHI L 720 ABMEEESM T FI
AIATHABIIHML7z. %8B, TMD. AH. DD.
TA. VA\. F A2 7 OHEZZALTED b ho
720

212K 5 OBER 212 BT 5 Steadiness D
ZALE R 10% MVC @ CV 1x, FHlERE S
B L OIS & (SRR O A AR AL
XD BN Do 720 50% MVC @ CV i, %
ESGME T BB e 2o 72205, KEfERE
S CIFERICAERISHM L7 (P<0.05),

FHMT BT 2 AT OB TE B RG A 2 112
RY o AHEFESMICB VT, 10% MVC S
SR ORIGENX, FUERNIC THRENB X BD
JRIGASFR0 L, RS C T RN B X O s
QWG 2SFRO bz, 720 50% MVC J) i
FEFERFO MGy (L. AN LR B X OY 18

RO LNz, FREEFICBW T, 10%
MVC JJ iR Ei s IR O NGB 1, B RT L F AL
3B X O L o RIGA580 S, FRE % TN
WEOA B RRIGIERO SN h otz T,

50% MVC JJ R SRR O G Eh 1. RS AT H)
HULE B X O HLG E O BTG AR S, FRE %
Wi RBAREE, RBEIE/NEE, miasIRm. M. b
RTBE I O IRIG AS500 SN 720 HIZ, FEHRRESA:
D BRI R CREZ o R IR B AT EE
JBIRAZNC B\ A RIS B IRIG A8 L 72 (K
3, #2)o

Z =
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Congruent

Incongruent

B 3. &Gk FUE R (IS B A3 L 72 iR
Fig.3. Brain activation volume showing significant differences pre and post incongruent task
condition.
Pre < Post. The activation regions were thresholded with uncorrected P < 0.001 for each voxel
and an activation cluster minimum of 433 voxels.

F 2. REERE R RGBS 255 L 72 I #B AL
Table 2. Brain area showing significantly different level of activation from pre and post
incongruent task condition.

Coordinates
Area Z score
X y z
Pre < Post L. Angular cingulate cortex —16 34 18 4.75
L. Middle cingulate cortex —20 18 26 4.49
L. Caudate —-22 6 22 4.01

L. Ventrricle
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IDENTIFICATION OF MOLECULAR MECHANISMS INVOLVED IN
THE PREVENTIVE EFFECT OF EXERCISE ON THE ONSET OF
DEMENTIA IN TERMS OF BRAIN-MUSCLE INTERACTIONS
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Fig.1. Schematics diagram of the procedure for the creation of microfluidic

device for culturing neuron and myoblast.

(A) The procedure for the creation of SU-8 mold for PDMS microfluidic chip.
SU-8 of different concentrations (light yellow and dark yellow)is placed on
the glass wafer (gray) to the desired shape.

(B) The procedure for the creation of PDMS microfluidic chip. PDMS (green) is
poured onto SU-8 to make microfluidic channels in the mold.

(C) Schematic of the microfluidic device for culturing neuron and myoblast.
The PDMS with microfluidic channels was mounted on slide glass (blue)

and punctured at the inlet and outlet.

PDMS; polydimethylsiloxane.
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Fig.2. Images of a microfluidic device for culturing neuron and myoblast.
(A) The images show the outside of a home-made microfluidic device (left) and

the pattern of microfluidic channels (right) .
(B) Fluorescent images of microfluidic channel show the distribution of red-fluo-
rescent dye in the upper compartment after green fluorescent dye was applied

to both compartments.
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F1. BINHOFY

Table 1. Participant characteristics.

Clinical diagnosis HC MCI Dementia P value

No. 7 76 35
Age, years, mean (SD) 74.1 (8.5) 76.4 (7.0) 79.6 (7.6) 0.05
Sex, male, n (%) 6 (85.7) 35 (46.1) 8 (22.2) <0.0001
MMSE 28.9 (1.1) 23.7 (4.4)° 17.8 (5.9)*° <0.0001
CSF biomarkers for AD diagnosis

AP42, pg/ml, mean (SD) 1212.9 (370.9) 717.1 (301.5)" 582.0 (208.7)* <0.0001

Phosphorylated tau, pg/ml, mean (SD) 49.3 (23.7) 74.7 (36.2) 76.2 (41.4) 0.21

p-tau/Ap42, mean (SD) 0.043 (0.020) 0.125 (0.090)" 0.144 (0.087)" <0.05

Age was compared by the Tukey-Kramer test followed by ANOVA. MMSE and, CSF biomarkers for AD diagnosis were compared by
the Kruskal-Wallis test followed by Steel-Dwass multiple comparison tests. The sex ratio was analyzed using the Chi-square indepen-
dence test. * P < 0.01 compared to control, ® P<0.01 compared to MCI. ANOVA; analysis of variance, CSF; cerebrospinal fluid, AD; Al-
zheimer’s disease, HC; healthy controls, MCI; mild cognitive impairment, MMSE; Mini-Mental State Examination, SD; standard devia-

tion.
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ELUCIDATION OF THE BRAIN-INTESTINE-SKELETAL MUSCLE
LINKAGE CENTERED ON THE UMAMI TASTE RECEPTOR
FOR THE IMPROVEMENT OF MOTOR FUNCTION
AND COGNITIVE/MEMORY FUNCTION

Asako Inoue and Shoichiro Kokabu

Key words: taste receptor, brain, intestine, skeletal muscle.
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Fig.1. Taste I receptors.
Taste 1 receptors (TasIrl, Tas1r2, Tas1r3)is a G protein-coupled
receptor that senses sweet taste through the Taslr2/Tas1r3
complex and umami taste through the Tas1rl/Tas1r3 complex.
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Fig.2. The kinetics of Umami substance (amino acid / nuclear acid) after ingestion.

Oral mucosa:
Sense of taste

Bone:
Bone mass regulation
(Simon et al., PLoS One 2014)

Intestine:
digestive function &3
regulation,

absorption regulation

(Margolskee et al., PNAS 2007;/
Xiao W et al., FASEB J 2014)

Hypothalamus:
biological nutrition status sensor
(Ren et al., Front Integr Neurosci 2009)

Skeletal muscle:
differentiation regulation

\ (Kokabu et al., BBRC 2015;
irata et al., Biomed Res 2015)

u!
Adipocyte:
Adipocyte accumulation
(Masubuchi et al., PLoS One 2013)
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Fig.3. Taste receptors expresses by various tissues.
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ESTIMATING THE EFFECT OF LOW PHYSICAL ACTIVITY ON
CARDIOVASCULAR DEATH THROUGH DEPRESSIVE
SYMPTOMS: AN APPLICATION OF MACHINE
LEARNING AND CAUSAL INFERENCE

Kosuke Inoue

Key words: daily step, depressive symptoms, cardiovascular disease, mortality, causal mediation analysis.
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Fig.1. Causal diagram under investigation.
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Table 1. Demographic characteristics of study participants.

Adults with > 10000

Adults with < 10000

steps/day steps/day

Number of participants 906 2560
Age (mean (SD)) 45.46 (14.71) 49.79 (19.42)
Women (%) 354 (39.1) 1448 (56.6)
Race (%)

Non-Hispanic White 460 (50.8) 1305 (51.0)
Non-Hispanic Black 145 (16.0) 624 (24.4)
Hispanic 267(295) 534 (20.9)
Others 4(38) 97 ( 3.8)
Insurance (%)

Uninsured 229 (25.3) 527 (20.6)
Private 570 (62.9) 1375 (53.7)
Public 107 (11.8) 658 (25.7)
Married (%) 590 (65.1) 1373 (53.6)
Smoking (%)

Never 473 (52.2) 1324 (51.7)
Current 182 (20.1) 550 (21.5)
Former 251 (27.7) 686 (26.8)
Obesity (%)

BMI <25 323 (35.7) 720 (28.1)
BMI 25 < 30 350 (38.6) 855 (33.4)
BMI > 30 2%(25ﬂ 985 (38.5)
Diabetes (%) 3(58) 305 (11.9)
Hypertension (%) 1%(m3) 935 (36.5)
Chronic kidney disease (%) 906 (100.0) 2560 (100.0)
eGFR > 90 39 (1 4.3) 320 (12.5)
¢GFR 60 < 90 49 ( 5.4) 243 ( 9.5)
eGFR < 60 6(0.7) 66 ( 2.6)

BMI; body mass index.
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Fig.2. Association between daily steps and elevated depressive
symptoms.
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Fig.3. Association between daily steps and mortality.
Solid lines indicate odds ratios, dotted lines indicate 95% confidence intervals.
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Table 2. Association between daily steps (< 10000 vs > 10000) and mortality through elevated depressive symptoms.

Total effect

P lati
opulation HR (95% CI)

Direct effect
HR (95% CI)

All-cause mortality

Entire study sample
Male

Female

Cardiovascular mortality

Entire study sample
Male

Female

1.55 (1.18 to 1.93)
1.91 (1.26 to 2.60)
1.30 (0.92 t0 2.01)

1.39 (0.89 to 2.03)
2.43 (1.52 10 6.19)
0.94 (0.55t0 2.11)

1.50 (1.12 to 1.84)
1.82 (1.19t0 2.52)
1.27 (0.88 to 1.98)

1.25 (0.78 to 1.86)
2.21 (1.33t0 5.25)
0.86 (0.51 to 2.00)

Indirect effect
. .
HR (95% CI) Y%emediated
1.04 (1.02 to 1.06) 8.5
1.05 (1.04 to 1.08) 7.6
1.03 (1.01 to 1.08) 9.5
1.11 (1.08 to 1.18) 31.7
1.10 (1.06 to 1.21) 10.8
1.09 (1.04 to 1.18) NA

HR; hazard ratio, 95%CI; 95% confidence interval, NA; not applicable.
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DO EYE-RELATED MEASURES PREDICT THE BENEFICIAL
EFFECTS OF EXERCISE ON MENTAL HEALTH?

Ryuta Kuwamizu, Yudai Yamazaki, Naoki Aoike, and Hideaki Soya

Key words: pupil diameter, spontaneous eye blink rate, executive function, mood.
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Fig.1. Mood change during graded exercise.
(A) Vitality at rest and each intensity, (B) Stability at rest and each intensity.

Error bars indicate standard error, although some are too small to clearly visualize.
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Fig.2. Change of pupil diameter from rest to each intensity.
Error bars indicate standard error, although some are too small
to clearly visualize.
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Fig.3. Association between pupil change and mood change with very light-intensity exercise.
(A) A pupil diameter (very light — rest)and A vitality (very light — rest), (B)A pupil diameter (very light — rest) and

A stability (very light — rest) .

The black line represents linear regression, and the gray band represents 95% CI. * P < 0.05, **P < 0.01.
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Table 2. Factors associated with unfavorable changes in exercise, dietary variety, and social participation during the COVID-19
pandemic.
Exercise habit Dietary variety score Social participation
QOdds ratio Odds ratio Odds ratio P
(95% CI) (95% CI) (95% CI)
Sociodemographics
Sex (male) 1.05(0.61,1.79)  0.86 1.71(1.00,2.97)  0.05 2.18(1.15,4.32)  0.02
Aged > 75 years 0.80(0.56,1.15)  0.23 0.76(0.53,1.09)  0.13 0.78(0.53,1.15)  0.21
BMI category
<18.5 kg/m’ 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
18.5-25.0 kg/m’ 1.09(0.59,2.06)  0.79 1.19(0.64,2.20)  0.58 2.33(1.22,4.38)  0.009
>25.0 kg/m’ 1.35(0.67,2.76)  0.41 1.67(0.83,3.39)  0.15 1.23(0.60,2.53)  0.57
Living alone 0.82(0.57,1.18)  0.28 0.99(0.69,1.42)  0.96 0.90(0.61,1.35)  0.62
Education (> 12 years) 0.77(0.50,1.19)  0.24 0.65(0.41,1.00)  0.05 0.60(0.35,1.00)  0.05
Working full-time 1.79(0.96,3.36)  0.07 0.80(0.43,1.50)  0.48 1.94(0.91,4.67) 0.1
Medical conditions
Hypertension 1.37(0.97,1.93)  0.07 1.15(0.82,1.62)  0.42 0.83(0.57,1.22)  0.34
Dyslipidemia 0.93(0.66,1.31)  0.69 1.09(0.78,1.54)  0.60 1.16(0.80,1.71)  0.44
Diabetes 0.54(0.32,0.90)  0.02 0.70(0.42,1.15)  0.15 0.61(0.36,1.05)  0.07
Stroke 1.22(0.77,1.93)  0.39 0.81(0.51,1.28)  0.37 0.64(0.40,1.05)  0.07
Heart disease 0.68(0.28,1.57)  0.38 0.53(0.23,1.23)  0.14 0.92(0.38,2.43)  0.87
Depressive moods (GDS > 5pt) 1.69 (1.10, 2.60)  0.02 1.35(0.88,2.10)  0.18 1.56(0.94,2.66)  0.09
Prescribed drugs (> 6 meds) 1.29(0.74,227) 037 1.65(0.93,2.97)  0.09 0.82(0.45,1.52)  0.53
Physical function
Slow usual gait (< 1.0 m/sec) 2.45(1.30,4.75)  0.006 1.18(0.62,2.30)  0.62 2.67(1.21,6.56)  0.02
Low grip strength 1.11(0.73,1.69)  0.62 1.62(1.06,2.49)  0.03  135(0.84,222) 022

(< 28 kg for men, < 18 kg for women)

CI; confidence intervals, BMI; body mass index, GDS; Geriatric Depression Scale.

Boldface indicates statistical significance.
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Table 3. Changes in exercise, dietary variety, and social participation and subsequent cognitive decline during the COVID-19
pandemic.
Followed up at 2020 Followed up at 2021 Followed up at 2022
(n=663) (n = 469) (n = 446)
Odds ratio Odds ratio Odds ratio
(95% CI) F (95% CI) P (95% CI) P
Exercise habit
Persistent active 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
Became active 1.15(0.45,2.66)  0.75 0.74(0.20,2.24)  0.63 1.44(0.47,3.93)  0.50
Became inactive 0.81(0.28,1.99)  0.66 0.72(0.16,2.33)  0.62 0.37(0.05,1.51) 023
Persistent inactive 0.88(0.47,1.63)  0.69 1.13(0.50,2.47)  0.76 0.66(0.27,1.52)  0.35
Dietary variety score
Persistent high 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
Became high 0.28(0.04,1.02)  0.10 0.33(0.02,1.79)  0.30 0.82(0.16,3.11)  0.79
Became low 0.79(0.39,1.54)  0.49 1.75(0.76,4.02)  0.18 1.90(0.79,4.56)  0.15
Persistent low 0.66(0.34,1.23)  0.19 1.00(0.42,2.31)  0.99 0.91(0.38,2.14)  0.82
Social participation
Persistent active 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
Became active 0.41(0.06,1.62) 027 1.91(0.37,8.04)  0.40 1.06(0.20,4.26)  0.94
Became inactive 0.47(0.15, 1.25) 0.15 1.55(0.45, 5.27) 0.48 0.62(0.15, 2.09) 0.47
Persistent inactive 0.84(0.45, 1.63) 0.60 1.63(0.66, 4.47) 0.31 0.76(0.33, 1.79) 0.51

All models were adjusted by the participant characteristics listed in Table 1, and baseline MMSE score.

CI; confidence intervals, MMSE; mini-mental state examination.
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DEVELOPMENT OF BEDTIME STRETCHING EXERCISE
PROGRAM ENHANCING MOOD AND
COGNITIVE FUNCTION
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Fig.1. Experimental procedure.
Participants performed 10 minutes stretching program or rest-
ing control on just before going to bed, then measured sleep
electroencephalogram (EEG) during five days. On the sixth
day, participants performed cognitive tasks in the experimental
room.
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Fig.2. Examples of cognitive task.
(A) Color-word Stroop task. (B) Mnemonic
discrimination task.
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Table 1. Effects of stretching on sleep parameters, mood and flexibility.
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Control Stretching d P
Sleep parameters
Time in bed, min 340.5(19.0) 339.7(16.4) 0.01 0.95
Sleep latency, min 14.6(3.0) 7.9(1.1) 0.93 0.07
Total sleep time, min 314.4(16.4) 318.7(14.0) 0.09 0.63
WASO, min 11.5(2.0) 13.1(3.7) 0.16 0.50
Sleep efficiency, % 92.3(0.7) 93.9(0.9) 0.60 0.19
N1, % 9(1.2) 5.8(0.8) 0.04 0.87
N2, % 44.7(1.4) 45.6(1.0) 0.23 0.58
N3, % 23.2(2.2) 24.7(1.3) 0.25 0.40
REM, % 24.1(2.4) 23.5(1.3) 0.11 0.74
Subjective sleep quality .5(0.5) 5.4(0.5) 0.60 0.09
Mood
Fatigue at go to bed 4.9(0.6) 5.1(0.3) 0.09 0.84
Vitality at go to bed 1(0.5) -0.4(0.3) 0.35 0.44
Vitality at wake up 8(0.4) 1.6(0.4) 0.14 0.63
AVitality 1.7(0.5) 2.0(0.5) 0.19 0.66
Stability at go to bed 5(0.4) 1.3(0.5) 0.15 0.65
Stability at wake up 8(0.5) 1.5(0.6) 0.19 0.48
AStability 3(0.5) 0.2(0.7) 0.06 0.85
POMS
Tension 2(1.3) 5.6(1.3) 0.10 0.70
Depression 5(0.7) 2.6(1.0) 0.04 0.85
Anger 9(0.5) 2.4(0.9) 0.63 0.11
Vigor 10. 8(1 6) 10.2(1.8) 0.11 0.57
Fatigue at go to bed 8(1.2) 5.6(1.4) 0.20 0.58
Confusion .0(0.9) 5.7(1.7) 0.40 0.20
Total Mood Disturbance 6(4.2) 11.7(5.6) 0.33 0.28
Flexibility
Sit-and-reach, cm 45.1(3.3) 46.8(3.0) 0.17 0.15

Values are mean (standard error), WASO=wake after sleep onset, REM= rapid eye movement, POMS= Profile of Mood States.
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Table 2. Cognitive performance in each task.

Control Stretching
Stroop task
Accuracy, %
Neutral 98.5(1.1) 98.5(0.8)
Incongruent 96.5(0.8) 97.0(1.1)
Response time, ms
Neutral 871.4(30.8) 889.6(32.1)
Incongruent 967.5(47.7) 940.3(33.9)
Mnemonic discrimination task
Target old, % 82.6(3.2) 85.2(2.2)
Target_similar, % 11.6(2.5) 11.7(2.2)
Target new, % 5.8(0.9) 3.1(0.6)
Lure_old, % 31.7(3.4) 34.2(4.7)
Lure_similar, % 53.1(4.1) 57.7(5.1)
Lure_new, % 15.0(1.9) 8.1(2.7)
Foil_old, % 1.4(0.4) 1.7(0.8)
Foil similar, % 13.3(2.1) 12.3(3.4)
Foil new, % 85.2(2.2) 85.9(3.3)
Values are mean (standard error) .
A B C
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Fig.3. The effects of stretching on cognitive performance and prefrontal activation.

Stretching had a positive large effect on Stroop interference time (A) and cortical activa-
tion in the DLPFC (B) compared to resting control condition. Stretching had a positive
moderate effect the LDI in middle similarity bins compared to resting control condition

(C). Values are mean =+ standard error.

DLPFC; dorsolateral prefrontal cortex, LDI; lure discrimination index.
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Fig.4. The relationship between sleep stage change and cogni-

tive performance change.
The ratio of sleep stage N3 in control condition are (A)
negatively correlated with Stroop interference time and (B)
positively correlated with LDI in L3 in control condition. The
ratio of sleep stage N3 changes are (C) negatively correlated
with Stroop interference time and (D) positively correlated with
LDIin LS.
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Fig.1. A)Study protocol for this study. A randomized cross-over design was used to investigate the acute effects of 30-
minute moderate aerobic exercise and rest on cerebrospinal fluid (CSF) and cerebral blood flows and neurocognitive
function in healthy young and older adults. B) Phase-contrast magnetic resonance imaging (PC-MRI) measurements.
The left panel shows slice locations of PC-MRI measurements (black lines) ; the right three panels show the repre-
sentative CSF and cerebral blood flow waveforms in a single participant.
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1. P

Table 1. Characteristics of young and older participant groups.

Young(n=11) Older(n=9) P-values
Measurements Mean = SD Mean = SD (t-test)
Age (years) 25+2 62%5 <0.001
Height (cm) 164 £9 160 + 8 0.236
Body mass (kg) 60 £ 10 53+£9 0.125
Body mass index (kg/m®) 22+3 21+3 0.280
Brain volume (cm’) 1128 + 106 1010 * 72 0.011
Seated heart rate (bpm) 71+ 14 72 =8 0.787
Seated systolic BP (mmHg) 115 £ 11 119 £ 12 0.475
Seated diastolic BP (mmHg) 76 =10 76 £7 0.900
Exercise RPE 12+2 13£2 0.362

Data are means * standard deviations (SD). Brain volume does not include ventricular

volumes. BP; blood pressure, RPE; rate of perceived exertion.
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Fig.2. A)Cerebrospinal fluid (CSF)absolute flow volume during the rest and exercise conditions. *P < 0.05 vs Base within

the same condition. B) Correlation between changes in heart rate and CSF absolute flow volume over the Base to Post! time-

points.
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Fig.2. Effects of SASP-Exo/L6-Exo on NGF induced neurite outgrouth of PC12 cells.
(A) PCI2 cells treated with 50 ng/ml NGF together with SASP-Exo/L6-Exo. (B) The length of
neurite extending from the cell was measured with Motic images plus.
Data are shown as means and standard deviations (n = 3). Differences between the NGF+ and
target groups were compared using Dunnett’s test. *P < 0.05 (NGF+ vs NGF+/SASP-Exo) .
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Fig.4. Free fatty acid profile of PC12 cells treated SASP-Exo and L6-Exo.
Free fatty acids extracted from exosomes were analyzed by LC-MS/MS.
Data are shown as means and standard deviations (n = 3). Differences between the NGF+/SASP-Exo
and target groups were compared using Dunnett’s test. *P < 0.05 (NGF+/SASP-Exo vs NGF-, NGF+/
SASP-Exo vs NGF+, NGF+/SASP-Exo vs NGF+/SASP-Exo/L6-Exo).
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Table 1. Basic characteristics of participants at the baseline survey (n=9090).

Baseline characteristics n (%) Baseline characteristics n (%)
Age (years) Stroke 164 ( 2.1)
65-69 1747 (19.2) Diabetes 1380 (17.6)
70-74 2264 (24.9) Cancer 558 ( 7.1)
75-79 2300 (25.3) Respiratory disease 557 ( 7.1)
80-84 1749 (19.2) Arthritis 1756 (22.5)
>85 1030 (11.3) Social support, available
Sex, women 5012 (55.1) Emotional support 8011 (90.3)
Annual equivalent income (million yen) Instrumental support 8255 (92.4)
Low (<2.0) 4252 (46.8) Frequency of meeting friends
Middle (2.0-3.9) 2493 (27.4) Almost daily 767 ( 8.7)
High (>4.0) 2345 (25.8) 2-3 times/week 1562 (17.8)
Educational attainment (years) About once/week 1378 (15.7)
Low (< 10) 5131 (57.6) 1-2 times/month 1863 (21.3)
Middle (10-12) 2653 (29.8) A few times a year or less 3197 (36.5)
High (>13) 1126 (12.6) Parks or foot paths suitable for exercise or walking
Marital status, single 3078 (34.6) Exists 5705 (63.9)
Living arrangement, living alone 1287 (14.4) Does not exist 2795 (31.3)
Current alcohol drinking Unknown 435 ( 4.9)
Current 2501 (28.0) Shops or facilities that sell fresh fruits and vegetables
Past 470 ( 5.3) Exists 6034 (67.5)
Never 5976 (66.8) Does not exist 2725 (30.5)
Current smoking Unknown 185 ( 2.1)
Current 1073 (12.6) Houses or facilities you can easily visit
Past 2495 (29.2) Exists 2603 (29.1)
Never 4972 (58.2) Does not exist 5402 (60.5)
Self-rated health, not good 3814 (42.4) Unknown 925 (10.4)
Body mass index Locations that make walking difficult, such as hills or steps
Low (< 18.5) 1100 (12.1) Exists 3672 (41.0)
Middle (18.5-24.9) 5899 (64.9) Does not exist 4930 (55.1)
High (>25) 2091 (23.0) Unknown 351 ( 3.9)
IADL disability, yes 5358 (59.4) Roads or crossroads with a great risk of traffic accidents
Chronic diseases Exists 6170 (69.0)
Hypertension 3928 (50.2) Does not exist 2402 (26.9)
Heart disease 1539 (19.7) Unknown 365 ( 4.1)
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Fig.1. Bar graph showing the proportions of participants who
participate in each organization as a few times a year or
more.
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Table 2. Hazard ratios and 95% confidence intervals of Cox regression analysis for the risks of incident disability and

mortality.

Types of social HR HR
yi’mci - Category® (95% CI) (95% CI)
parhcip Disability Mortality

S 0.74%%% 0.68%***
Hobby groups Participation (0.61. 0.90) (056, 0.83)
0.91 0.85
Another groups or clubs (0.77.1.08) (0.71.1.01)
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" OTkEE  apeR
Sports groups or clubs Participation (0.58. 0.88) (0.57. 0.88)
0.89 0.82*
Another groups or clubs (0.75. 1.06) (0.68. 0.98)
. L 0.84 0.74%*
Industries Participation (0.67. 1.06) (0.59. 0.93)
. 81%*
Another groups or clubs o 7(; 817 03) 0 6(; 80 97)
”””” T O Y
Senior citizens’ clubs Participation (0.69. 0.99) (0.61. 0.90)
0.88 0.83*
Another groups or clubs (0.74. 1.05) (0.69. 1.00)
0.83 0.77**
Neighborhood communities Participation (0.68. 1.00) (0.63.0.93)
0.88 0.81*
Another groups or clubs (0.74. 1.04) (0.68.0.97)
Volunteer groups Participation 0.79% 0.69m=
(0.63,0.99) (0.54,0.88)
0.87 0.81*
Another groups or clubs (0.74.1.03) (0.68.0.97)
sk
Paid work Participation (0 73'8f 04) (0 6%7(? 04)
0.81* 0.81
Another groups or clubs (0.65. 1.00) (0.68. 1.08)

* Reference non participation.

" All models adjusted for age, sex, income, education, marital status, living arrangement, alcohol, smoking, self-rated

health, body mass index, instrumental activity of daily living, chronic diseases, social support, frequency of meeting
friends, and existence of parks, shops, houses, locations that make walking difficult, and roads.
* P < 0.05 before Bonferroni correction; ** P < 0.01 before Bonferroni correction; *** P < 0.05 after Bonferroni cor-

rection (the P-value cutoff for Bonferroni correction is P = 0.05/7 outcomes = P < 0.0071) .
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DEVELOPMENT OF A MULTIMODAL GAIT EVALUATION SYSTEM
FOR ASSESSING KNEE JOINT FUNCTION AND AN INTERVENTION
STUDY FOR COMMUNITY-DWELLING OLDER ADULTS
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Key words: knee osteoarthritis, older adults, inertial sensor, walking assessment.
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Table 1. Assessment results before and after exercise program.
Pre Post P value
Distance between heel and hip (right) , mm 68.7 £ 85.0 38.7£75.0 <0.01
Distance between heel and hip (left) , mm 69.7 £ 943 40.1 £ 86.5 <0.01
Knee pain (total score of 8 items), points 11.4+£83 74+t74 <0.01

Pre: right 90mm, left 140mm

Post: right Omm, left Omm

O] BRI & B B A REEAVR Sz &

B4 2. A AT 00 B S )
Fig.2. Distance between heel and hip before and after exercise
program.
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The change of body weight, running distance, tissue volume, and blood parameters.

A: Study protocol. B: Body weight during study period. C: Running distance. D-F: Tissues volume of uterus, subcutaneous
and perigonadal white adipose tissue (WAT) , and gastrocnemius muscle. G: Blood parameters.

WBC; white blood cell, RBC; red blood cell, HGB; hemoglobin, HCT; hematocrit.
*P < 0.05, ** P<0.01, **¥* P <0.001, **** P <(0.0001.
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Fig.2. The change ofbone length, bone mineral density (BMD), bone marrow fat.

A: Representative image of the bones of each group. B: Total femoral BMD (left) and BMD at each site when the bone is divided
into 20 sections. C: Bone length. D: Representative image of the bone marrow fat of each group (left) and quantitative data (right) .
* P <0.05, ** P<0.01, *** P <(.001, **** P <(0.0001.
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Fig.4. Immunofluorescent staining of bone marrow.
LepR: CAR cells, Perilipin: adipocyte, blue is DAPI (nuclei) .
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AGE-RELATED CHANGES IN MOTOR NETWORKS
AND ITS PLASTICITY

Ryoki Sasaki

Key words: aging, functional connectivity, primary motor cortex, motor learning, TMS-EEG.
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Fig.1. Experimental protocol.
Participants visited the laboratory for each session that were approximately 3 hours long, held

at the same time of day and were separated by a period of at least one week.

B; block, ciTMS; control repetitive single-pulse transcranial magnetic stimulation, iTMS;

repetitive paired-pulse transcranial magnetic stimulation, MEP; motor-evoked potential, ML;
motor learning, RMT; resting motor threshold, TEP; TMS-evoked potential.
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Fig.2. Visuo-motor task and comparisons between young and old.
A) Visuo-motor task, B) Motor skill between young and old groups in experiment 1,
C) Learning skill in young and old groups before and after iTMS in experiment 2,
D) Learning skill in young and old groups before and after control iTMS in

experiment 2.

*. P <0.05 compared to old group. Mean = SEM.
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3. EEG &%V —Z LX)V OffHT
Fig.3. EEG analysis on source level.

LCMYV beamformer was performed to estimate whole brain
activity at source level.

Source level
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4. JNERICPES TEP @ N4sHr D ZAL

Fig.4. Age-related change in N45 of TEPs.
A) Grand-average of butterfly plot in young group. B) Grand-
average of butterfly plot in old group. C) Comparison between
young and old groups on N45 of TEPs. The colored voxels on
the brain map in Stat represent significant difference between
groups (P <0.05).
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Young Old Stat

5. MESSHED Ml-seed DBERERIHE & DZAL
Fig.5. Age-related change in M1-seed functional connectivity.
Grand-average of beta-band M1-seed functional connectivity
in young and old groups. The brain map in Stat did not show
any significant differences between groups (P >0.11).
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ASSOCIATIONS OF PHYSICAL ACTIVITY AND SEDENTARY
BEHAVIOR WITH CALCANEUS BONE DENSITY
AMONG MOTHERS AND CHILDREN

Kanami Tanigawa, Satoyo Ikehara, and Hiroyasu Iso

Key words: physical activity, quantitative ultrasound, mother, children, cross sectional study.
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5 %2818 A-1000 EXP 11 (GE Healthcare Japan,
Tokyo, Japan) % H\>, £ THE L72o ARAFZE
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Table 1. Criteria for physical activity categories among mothers® .

Category 3 High

a) Vigorous-intensity activity on at least 3 days and accumulating at least 1500 MET-minutes/week OR

b) 7 or more days of any combination of walking, moderate- or vigorous-intensity activities accumulating

at least 3000 MET-minutes/week

Category 2 Moderate a) 3 or more days of vigorous-intensity activity of at least 20 minutes per day OR

b) 5 or more days of moderate-intensity activity and/or walking of at least 30 minutes per day OR

¢) 5 or more days of any combination of walking, moderate-intensity or vigorous-intensity activities

achieving a minimum Total physical activity of at least 600 MET-minutes/week

Category 1 Low

Those individuals who not meet criteria for Categories 2 or 3
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Table 2. Basic charactristics of children according to categories of physical activity.

Physical activity

(n =804, 30.6%)

Inactive

(n=1821, 69.4%)

Active

n % n %

Age

7 years old 532 (66.2) 1149 (63.1)

8 years old 272 (33.8) 672 (36.9)
Sex

Male 349 (43.4) 992 (54.5)

Female 455  (56.6) 829 (45.5)
Body mass index

Normal 697  (86.7) 1628 (89.4)

Overweight 107 (13.3) 192 (10.5)

Missing 0 (0.0) 1 (o1
Sleep duration

<9 hours 107 (13.3) 232 (12.7)

> 9 hours 694  (86.3) 1580 (86.8)

Missing 3 (04 9 (05
History of fracture

No 733 (91.2) 1637 (89.9)

Yes 71 (8.8) 183 (10.0)

Missing 0o (0.0 1 (o)
Total sedentary behavior (min/day)

Q1 168 (20.9) 399 (21.9)

Q2 270 (33.6) 653 (35.9)

Q3 173 (21.5) 333 (18.3)

Q4 193 (24.0) 436 (23.9)
Watching TV (min/day)

Q1 12 (13.9) 225 (12.4)

Q2 280  (34.8) 708 (38.9)

Q3 222 (27.6) 496 (27.2)

Q4 190  (23.6) 392 (21.5)
Playing games (min/day)

Q1 258 (32.1) 567 (31.1)

Q2 136 (16.9) 349 (19.2)

Q3 222 (27.6) 492 (27.0)

Q4 188 (23.4) 413 (22.7)
Maternal employment

No/Other 211 (26.2) 453 (24.9)

Yes 593 (73.8) 1366  (75.0)

Missing 0 (0.0) 2 (o0.1)
Marital statas of parents

Divorced/Unmarried/Deceased 57 (17.1) 121 ( 6.6)

Married 747 (92.9) 1699 (93.3)

Missing 0 (0.0 1 (o1
Household income

0-3999999 yen/year 181 (22.5) 336 (18.5)

> 4000000 yen/year 608  (75.6) 1447 (79.5)

Missing 15 (19 38 (2.1)

(89)
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Table 3. Basic charactristics of mothers according to categories of physical activity.

Physical activity

Low
(n = 1550, 59.0%)

Moderate

(n =760, 29.0%)

High
(n=315, 12.0%)

n % n % n %
Age
<30 years old 33 (2.1) 18 (24) 18 (57
30-34 years old 201 (13.0) 130 (17.1) 76 (24.1)
35-39 years old 508 (32.8) 234 (30.8) 97 (30.8)
> 40 years old 808 (52.1) 378 (49.7) 124 (39.4)
Body mass index
Underweight 141 (9.1 67 (88) 40 (12.7)
Normal 1128 (72.8) 547 (72.0) 211 (67.0)
Overweight 278 (17.9) 145 (19.1) 64 (20.3)
Missing 3 (02 1 (o) 0 (0.0)
Sleep duration
<7 hours 771 (49.7) 385  (50.7) 163 (51.7)
> 7 hours 777 (50.1) 375 (49.3) 151 (47.9)
Missing 2 (0.1) 0 (0.0) 1 (03)
History of fracture
No 1096 (70.7) 511 (67.2) 206 (65.4)
Yes 454 (29.3) 248 (32.6) 109 (34.6)
Missing 0 (0.0 1 (o) 0 (0.0)
Menopause
No 1497  (96.6) 739 (97.2) 300 (95.2)
Yes 32 (2.1) 12 ( 1.6) 12 (38
Missing 21 (1.4) 9 (1.2) 3 (10
Total sedentary behavior (min/day)
Q1 413 (26.6) 237 (31.2) 121 (38.4)
Q2 249 (16.1) 176 (23.2) 87 (27.6)
Q3 426 (27.5) 192 (25.3) 73 (23.2)
Q4 462 (29.8) 155 (20.4) 34 (10.8)
Watching TV (min/day)
Ql 413 (26.6) 194 (25.5) 86 (27.3)
Q2 468 (30.2) 248 (32.6) 90 (28.6)
Q3 419 (27.0) 195 (25.7) 93 (29.5)
Q4 250 (16.1) 123 (16.2) 46 (14.6)
Playing games (min/day)
Ql 679 (43.8) 298  (39.2) 107 (34.0)
Q2 96 (6.2) 63 (83) 25 (79)
Q3 228 (14.7) 135 (17.8) 59 (18.7)
Q4 547 (35.3) 264 (34.7) 124 (39.4)
Employment
No/Other 457 (29.5) 177 (23.3) 30 (95)
Yes 1091  (70.4) 583 (76.7) 285 (90.5)
Missing 2 (0.1 0o (0.0 0 (0.0)
Marital statas
Divorced/Unmarried/Deceased 92 (5.9) 65 ( 8.6) 21 (6.7)
Married 1457 (94.0) 695 (91.4) 294 (93.3)
Missing 1 (o.1) 0 (0.0) 0 (0.0)
Household income
0-3999999 yen/year 287 (18.5) 157 (20.7) 73 (23.2)
> 4000000 yen/year 1234 (79.6) 586 (77.1) 235 (74.6)
Missing 29 (1.9) 17 (22) 7 (22)
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MBI O WTHET L 72,
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SAS9.4 (SAS Institute, Cary, NC, USA) % v 7=,
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b OIEREIE 7 %1681 A, 894N, T DMt
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FEI IR S ARG B804 N iR I EN 1821 AT o 726
F 72, FEBLOFEEII30m A6 A 30~347%407 A\
35~395%839 A, 405 L E1310 N, BEBL O HRTE
B AR S ARG B 1SS0 N, R B IRTEEIT60 N,
HREE3IS N, BBOFREEED 7 7 T
O & By AT Bl 5 o> v A LA S AR TG ) 132 A
V- Gl B RIEEN1386 2 v Y - o/, B
RIGEN4638 A v > - G/ TH - 726

F 412, GUEHENCA ARG HEEDOF v X
HERT, F&5TiE, IRERIGEEIHRE L KL T,
EHREFHHICBVTREHREOR G, £
a4 v A (95% FHIXH) 130.62 (0.43-
0.89) Tholoo Tz BT, KRG HIGENRE
LT, BHRGEREICB W TREREDHE
HEVRCEIANCH Y. SRR v X (95%
EHEX ) 12048 (0.23-1.02) TH o720 — .
JERLATE) & IR B EOH G & DORIITREIEA S
Nhholz (Rs5),

i, BTHORAT 4 7R AHEDOAE T VD
MEREE r=0.18 (P<0.01) ThHholzo T2
FET-H O ARG E, SRR, 7 L C SR
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Table 4. Odd ratio (ORs) and 95% confidence intervals (CIs) of low bone density according to categories of physical activity.

Children” Mothers®
Inactive Active Low Moderate High
Total number 804 1821 1550 760 315
Number of cases 54 78 89 35 8
Crude ORs (95% CIs) 1.00 0.62 (0.44-0.89) 1.00 0.79 (0.53-1.18)  0.43 (0.21-0.89)
Multivariable ORs (95% ClIs) 1.00 0.62 (0.43-0.89) 1.00 0.83 (0.55-1.25)  0.48 (0.23-1.02)

a) Adjusted for age, sex, body mass index, sleep duration, history of fracture, maternal employment, marital status of parents and house-

hold income in the multivariable model.

b) Adjusted for age, body mass index, sleep duration, history of fracture, menopause, employment, marital status and household income

in the multivariable model.
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IDENTIFICATION AND CHARACTERIZATION OF FATTY
ACID RESPONDER AND NON-RESPONDER
IN ENERGY METABOLISM

Katsuhiko Yajima

Key words: energy metabolism, respiration quotient, fatty acid, fat oxidation.

i

il

WA, CRET[E] LLTEBrBNLIL
Do 2RO B OFENIZOWTOERENE
DA INTE Y. HENIEIT 2 G OE A
AEBEEROFIERITEET S EHESI L Tw
59 MO T Th BRI, (Lo
T X0 SRR ER & AR R R o 2 FigEH IS
SHEIND, AL, WHRDEBZY v FI28 T
R L, —liAfafihgEz ) v S8t
BHEETHI LT, 24EHE OMFWLRE (respiratory
quotient; RQ) 2ME N L. FEWHBRBE =258 M3 %
TEERFEELEY, —FH, WerONGETF—5 %
L7282 A, RQ OREIAAL (SR IEHRI
D RQ) WMHAENPKE LTz, —#IMIC,
RN, — A SRR, 2 A4 S g
AR AR £V & RQ KT S8, AEmRA Ik
RN TH L EEZONTREY, L Las
5. OB &R RQ DREELIELERNE 72 5
DI T RWZ EARENT,

N R HE R TEIE DO — IR PR OB b B

EDNRIIR 2 BN L 7235512 RQ METF 35 b
ERTLIZK e b (A F—REFITBIT 55
L AR ¥ — ) VL ARY ¥ — L IFHT
%) OFFAE, B L L ORBIRIFEIZOWTO
AFLZBREE V., SNHOE RN S, JRITERALL
DFEZ B 4 FHOMNEZE Y v FITE L EF 2
L 724 T D, RQ DFRERZALONE B Z /08T %
ZET BAZEDERIZOWTHRES L7z,
V] i

A. BIRT ¥ A 2 EMREBNECR

ARBEFEIE. BPERFAN TR &5 5 ER S
WE A RAEROKRZHTEREHG L. (K
BT 0 NEMR -202021)0 4 ¥ 74— A Fa Yy
v MRS LB RS 2RI, 1 A4
MMIOTIA VR - FUFL - 7O AF—N=F
WA THENG L 7o 0 53 E Y UM 3 A
(Food Frequency Questionnaire based on food groups;
FFQg, B F4L) . MBI E 21T o 720 b B H
DIT00IAHMEE (ko —<rhm) —%—
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* SRR SRR AR AL PLAAIFSE = Laboratory of Nutritional Physiology, Faculty of Pharmaceutical Sciences, Josai University, Saitama, Japan.
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Table 1. Characteristics of the study population.
Mean (n = 8) SE S1-7 mean SE S8
Age, years 22.9 0.8 23.4 0.7 20.0
Height, cm 170.5 2.8 169.4 3.0 178.0
Body weight, kg 61.9 2.5 60.7 2.5 70.7
Body fat, % 16.1 2.8 14.7 2.8 25.7
BMI, kg/m’ 21.3 0.9 21.2 1.0 223
SE; standard error, BMI; body mass index, S1-7 mean; mean value of subject 1-7.
%2, MR OFIEFAN
Table 2. Composition of experimental meals.
MC diet PA diet OA diet A lino diet
Energy, kcal/day 2160 = 89 2160 = 89 2160 = 89 2160 = 89
Protein, %/total energy 7 7 7 7
Fat, %/total energy 45 45 45 45
Carbohydrate, %/total energy 48 48 48 48
Fatty acid profile (g/100g)
Caprylic acid (C8:0) 55.8 0.0 0.0 0.0
Capric acid (C10:0) 17.2 0.0 0.0 0.0
Lauric acid (C12:0) 0.0 0.3 0.0 0.0
Myristic acid (C14:0) 0.1 1.0 0.0 0.0
Palmitic acid (C16:0) 4.2 44.6 5.4 7.8
Stearic acid (C18:0) 53 5.4 3.5 7.3
Oleic acid(C18:1) 10.7 38.3 80.8 19.4
Linoleic acid (C18:2) 4.5 9.4 8.5 15.3
A-linolenic acid (C18:3) 1.1 0.2 0.2 48.6
Arachidonic acid (C20:4) 0.2 0.0 0.0 0.2
EPA (C20:5) 0.0 0.0 0.0 0.0
DHA (C22:6) 0.1 0.0 0.0 0.2
Other fatty acids 0.7 0.8 1.6 1.3

Values are means * standard error. MC diet; middle chain fatty acid diet trial, PA diet; palmitic acid diet trial, OA diet; oleic acid diet trial,

A lino diet; a-linolenic acid diet trial.
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Fig.1. Characteristics of time courses of change in RQ during measuring time by principal component analysis (PCA) .
The RQ was calculated at 30 minutes intervals for each subject and a total of 26 variables were subjected to PCA. PCA score plot of

PCI1-PC2, in which 26 variables were equally accounted for in the

data sets. S indicated subject ID. Subjects 1-7 were plotted in

white. Subject 8 was plotted in black. MC diet trial was indicated by triangles.

RQ; respiratory quotient, MC; middle chain fatty acid diet trial, PA;
nic acid diet trial.

palmitic acid diet trial, OA; oleic acid diet trial, A lino; a-linole-
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Table 3. The nutritional intake estimated from FFQg.
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S1-7 mean SE S8
Energy, kcal/day 1763 84 1997
Protein, %/total energy 13.6 0.7 15.7
Fat, %/total energy 30.1 1.9 34.4
Carbohydrate, %/total energy 56.3 2.1 49.9
Saturated fatty acids, g/day 9.9 0.8 10.5
Monounsaturated fatty acids, g/day 21.9 2.2 253
Polyunsaturated fatty acids, g/day 11.4 1.2 15.3
Cholesterol, mg/day 304.6 39.0 347.0
n3 fatty acids, g/day 1.6 0.2 2.4
n6 fatty acids, g/day 9.7 1.0 12.9
Dietary n6/n3 ratio 6.0 0.3 53

SE; standard error, S1-7 mean; mean value of subject 1-7. FFQg; Food Frequency Questionnaire based on food

groups.
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Fig.2. Comparison of energy metabolism (RQ).
Time courses of changes in the RQ over 13-h were shown as the mean * SE(n = 7) for the subjects 1-7
(white), and subject 8 (black). (a) MC,(b) PA, (c¢) OA, and(d) A lino diet trial were indicated. A
prescribed meal was provided as breakfast (8:00), lunch (12:30), and dinner (19:00), the times of which are

indicated as arrows.

RQ; respiratory quotient, MC diet; middle chain fatty acid diet trial, PA diet; palmitic acid diet trial, OA
diet; oleic acid diet trial, A lino diet; a-linolenic acid diet trial.
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Fig.3. Comparison of urinary metabolites.
The mean urinary excretion of (a) C8 and(b) C10 - acylcarnitines over 13-h
were shown as the mean + SE(n=8).
MC diet; middle chain fatty acid diet trial, PA diet; palmitic acid diet trial,
OA diet; oleic acid diet trial, A lino diet; a- linolenic acid diet trial.
Statistical analyses were performed using repeated-measures one-way analysis
of variance, followed by Bonferroni post hoc tests. *: P < 0.05 vs MC diet.
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Fig.4. Comparison of urinary metabolites in subjects 1-7 and subject 8.
The mean urinary excretion of acylcarnitines over 13-h were shown as the mean = SE(n =
7) for the subjects 1-7 (white), and the value of subject 8 (black).(a) MC,(b) PA,(c) OA,
and (d) A lino diet trial were indicated.
MC diet; middle chain fatty acid diet trial, PA diet; palmitic acid diet trial, OA diet; oleic acid
diet trial, A lino diet; a-linolenic acid diet trial.
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Fig.1. Group-based trajectory modelling-derived sports participation trajectories
and 95% confidence interval from childhood to old age (n=8277).
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Table 1. Baseline characteristics by sports participation trajectory groups of study participants.
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. Young adult, Increasing until R
All Consistently low Teenage, decrease . P-value
decrease middle age
n=28277 n=5164 (62.4%) n=2150 (26.0%) n =446 (5.4%) n=517 (6.2%)
n (%) n (%) n (%) n (%)
Sex
Women 4188 (50.6) 3088 (59.8) 752 (35.0) 129 (28.9) 219 (42.4) <0.001
Age (year)
65-69 2762 (33.4) 1515 (29.3) 834 (38.8) 209 (46.9) 204 (39.5)
70-74 2283 (27.6) 1390 (26.9) 581 (27.0) 135 (30.3) 177 (34.2) <0001
75-79 1803 (21.8) 1198 (23.2) 452 (21.0) 76 (17.0) 77 (14.9) '
>80 1429 (17.3) 1061 (20.5) 283 (13.2) 26 ( 5.8) 59 (11.4)
Childhood environmental factors
Childhood socioeconomic status
High (high or middle-high) 1067 (12.9) 616 (11.9) 310 (14.4) 64 (14.3) 77 (14.9)
Middle 3539 (42.8) 2183 (42.3) 958 (44.6) 175 (39.2) 223 (43.1) <0.001
Low (middle-low or low) 3286 (39.7) 2092 (40.5) 807 (37.5) 192 (43.0) 195 (37.7) '
Missing 385 (1 4.7) 273 (153) 75 (13.5) 15 (34) 22 (43)
Height®
Short 561 ( 6.8) 446 ( 8.6) 89 (4.1) 13 (2.9) 13 (25)
Middle-short 1526 (18.4) 1104 (21.4) 302 (14.0) 48 (10.8) 72 (13.9)
Middle 2678 (32.4) 1726 (33.4) 653 (30.4) 133 (29.8) 166 (32.1) <0.001
Middle-tall 2163 (26.1) 1213 (23.5) 654 (30.4) 143 (32.1) 153 (29.6) ’
Tall 1227 (14.8) 573 (11.1) 438 (20.4) 105 (23.5) 111 (21.5)
Missing 122 ( 1.5) 102 ( 2.0) 14 (0.7) 4 (09 2 (04)
Educational level (years)
<9 2345 (28.3) 1797 (34.8) 390 (18.1) 66 (14.8) 92 (17.8)
10-12 3540 (42.8) 2087 (40.4) 1007 (46.8) 208 (46.6) 238 (46.0) <0001
>13 2289 (27.7) 1206 (23.4) 732 (34.0) 169 (37.9) 182 (35.2) ’
Missing 103 ( 1.2) 74 ( 1.4) 21 ( 1.0) 3(0.7) 5 (1.0
Adult socioeconomic status
Annual equivalized income (yen)
<2.00 million 3264 (39.4) 2145 (41.5) 805 (37.4) 146 (32.7) 168 (32.5)
2.00-3.99 million 2795 (33.8) 1599 (31.0) 783 (36.4) 196 (44.0) 217 (42.0) 0,001
> 4.00 million 802 ( 9.7) 429 ( 83) 242 (11.3) 57 (12.8) 74 (14.3) ’
Missing 1416 (17.1) 991 (19.2) 320 (14.9) 47 (10.5) 58 (11.2)
Longest-held occupation
Non-manual 2313 (27.9) 1209 (23.4) 771 (35.9) 169 (37.9) 164 (31.7)
Manual 4103 (49.6) 2651 (51.3) 989 (46.0) 212 (47.5) 251 (48.5)
<0.001
None 483 ( 5.8) 370 ( 7.2) 76 (3.5) 11 (25) 26 ( 5.0)
Missing 1378 (16.7) 934 (18.1) 314 (14.6) 54 (12.1) 76 (14.7)
Employment status
Working 2049 (24.8) 1108 (21.5) 609 (28.3) 154 (34.5) 178 (34.4)
Retired/never worked 5229 (63.2) 3331 (64.5) 1341 (62.4) 264 (59.2) 293 (56.7) <0.001
Missing 999 (12.1) 725 (14.0) 200 ( 9.3) 28 (6.3) 46 ( 8.9)
Health status
Body mass index (kg/m®)
< 18.5 (Underweight) 541 ( 6.5) 391 ( 7.6) 13 (53) 18 ( 4.0) 19 (3.7)
18.5-24.9 (Normal) 5723 (69.1) 3572 (69.2) 1456 (67.7) 306 (68.6) 389 (75.2)
25.0-29.9 (Overweight) 1625 (19.6) 925 (17.9) 500 (23.3) 103 (23.1) 97 (18.8) <0.001
>30.0 (Obese) 209 ( 2.5) 138 (2.7) 50 ( 2.3) 13 (2.9) 8 (1.5
Missing 179 ( 2.2) 138 (2.7) 31 (14) 6 (1.3) 4 (08)
Disease
Hypertension 3482 (42.1) 2158 (41.8) 926 (43.1) 194 (43.5) 204 (39.5) 0.456
Diabetes 1037 (12.5) 607 (11.8) 303 (14.1) 71 (15.9) 56 (10.8) 0.011
Stroke 221 (2.7) 137 ( 2.7) 53 (2.5) 14 (3.1) 17 (13.3) 0.615
Heart disease 788 ( 9.5) 483 (1 9.4) 204 (9.5) 46 (10.3) 55 (10.6) 0.651
Hearing loss 467 ( 5.6) 318 ( 6.2) 109 ( 5.1) 20 ( 4.5) 20 (3.9) 0.085
Depression
No 5567 (67.3) 3338 (64.6) 1516 (70.5) 306 (68.6) 407 (78.7)
Mild 1209 (14.6) 792 (15.3) 297 (13.8) 67 (15.0) 53 (10.3)
. <0.001
Mild to severe 341 (4.1) 238 ( 4.6) 77 ( 3.6) 14 (3.1) 12 (23)
Missing 1160 (14.0) 796 (15.4) 260 (12.1) 59 (13.2) 45 (18.7)
Health behaviors
Smoking status
Current 921 (11.1) 443 ( 8.6) 325 (15.1) 79 (17.7) 74 (14.3)
Ever 2479 (30.0) 1318 (25.5) 801 (37.3) 197 (44.2) 163 (31.5) <0001
Never 4772 (57.7) 3330 (64.5) 1000 (46.5) 165 (37.0) 277 (53.6) ’
Missing 105 ( 1.3) 73 (1.4) 24 (1.1) 5(11) 3 (06)
Alcohol intake
Current 3365 (40.7) 1826 (35.4) 1043 (48.5) 233 (52.2) 263 (50.9)
Ever 848 (10.2) 508 ( 9.8) 239 (11.1) 54 (12.1) 47 (9.1)
Never 3905 (47.2) 2720 (52.7) 833 (38.7) 152 (34.1) 200 (38.7) <0.001
Missing 159 ( 1.9) 110 ( 2.1) 35 ( 1.6) 7 (1.6) 7 (1.4)
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Table 1. Baseline characteristics by sports participation trajectory groups of study participants. (continue)

Young adult, Increasing until

All Consistently low Teenage, decrease . P-value®
decrease middle age
n=28277 n=5164 (62.4%) n=2150 (26.0%) n =446 (5.4%) n=517 (6.2%)
n (%) n (%) n (%) n (%)
Adult social relationships
Marital status
Married 6201 (74.9) 3728 (72.2) 1684 (78.3) 365 (81.8) 424 (82.0)
Widowed 1431 (17.3) 1046 (20.3) 283 (13.2) 42 (9.4) 60 (11.6) 0,001
Divorced/unmarried/other 595 (7.2) 357 ( 6.9) 168 ( 7.8) 38 ( 8.5) 32 (6.2) ’
Missing 50 ( 0.6) 33 (0.6) 15 (1 0.7) 1 (02) 1(02)
Frequency of meeting friends
> 1/week 4081 (49.3) 2495 (48.3) 1035 (48.1) 231 (51.8) 320 (61.9)
1-3/month 1904 (23.0) 1194 (23.1) 489 (22.7) 105 (23.5) 116 (22.4)
Rarely 1496 (18.1) 914 (17.7) 438 (20.4) 85 (19.1) 59 (11.4) <0.001
None 652 (7.9) 463 (1 9.0) 152 (7.1) 21 (14.7) 16 ( 3.1)
Missing 144 ( 1.7) 98 (1.9) 36 (1.7) 4 (09 6 (12)
Social participation
Yes 3731 (45.1) 2264 (43.8) 936 (43.5) 216 (48.4) 333 (64.4)
No 3749 (45.3) 2357 (45.6) 1019 (47.4) 198 (44.4) 157 (30.4) <0.001
Missing 797 ( 9.6) 543 (10.5) 195 ( 9.1) 32 (7.2) 27 (5.2)
Current sports participation
> 1/week 1682 (20.3) 998 (19.3) 396 (18.4) 67 (15.0) 221 (42.8)
< l/week 5512 (66.6) 3438 (66.6) 1494 (69.5) 329 (73.8) 251 (48.6) <0.001
Missing 1083 (13.1) 728 (14.1) 260 (12.1) 50 (11.2) 45 ( 8.7)
Current physical activity
Active 2500 (30.2) 1557 (30.2) 673 (31.3) 144 (32.3) 126 (24.4)
Inactive 5627 (68.0) 3488 (67.5) 1454 (67.6) 298 (66.8) 387 (74.9) <0.001
Missing 150 ( 1.8) 119 ( 2.3) 23 (L1 4 (0.9) 4 (08)

a: Chi-square test.

b: Height categories are defined as less than 155 cm, 155 to 159.9 cm, 160 to 164.9 cm, 165 to 169.9 cm, and greater than or equal to 170 cm for men and less than 145 cm, 145 to

149.9 cm, 150 to 154.9 cm, 155 to 159.9 cm, and greater than or equal to 160 cm for women.
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REGULATION OF SKELETAL MUSCLE RECEPTOR
EXPRESSION UNRAVELING SEX DIFFERENCES
IN THE DEVELOPMENT OF SARCOPENIA

Toshinori Yoshihara

Key words: angiotensin II type I receptor, sarcopenia, sex difference.
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%from 6mo in TA m.weight at 24mo
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154 fo * Female 5

Q 0] § -10-
g’ 1.04 Interaction: ns s
Age: P <0.0001 5

0.5 Sex: P <0.0029 §-20-

c\o L]
0.0 -30-

6mo 12mo 24mo

Male Female

1. BiEmERB L6 2 Al s (5 1)

Fig.1. Tibialis anterior (TA) muscle weight and % from 6mo in the msucle weight at 24mo

(Experiment 1).

Data are shown for 6-month-old (6mo), 12-month-old (12mo), and 24-month-old (24mo) rats
(n = 6-7 per group), and are expressed as mean = standard diviation.

*P <0.05.

AT1R protein
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. *
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< 1.0 ?p Interaction: ns
2 4 Age: p=0.0135
o Sex: p=0.0015
0.5 * 3 P
Male  Female
00 | T oBEogE
6mo 12mo 24mo E8F ESF

K2. 7yoF7 vy MRS EREBUR (1)
Fig.2. Angiotensin II type I receptor (AT1R)expression
(Experiment 1).
Data are shown for 6-month-old (6mo), 12-month-old (12mo),
and 24-month-old (24mo) rats (n = 6-7 per group), and are ex-
pressed as mean * standard diviation.

TA m.weight
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>
< 400
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3. IR T (FER 2 )

Fig.3. Tibialis anterior (TA) muscle weight (Experiment 2).
Data are shown for saline-injected control (CON), and AT1R-
shRNA-injected (AAV) legs (n = 7), and are expressed as mean
+ standard diviation. ns; not significant.
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Fig.4. Angiotensin II type I receptor (AT1R)and green fluorescent

protein (GFP) expression levels (Experiment 2) .
Data are shown for saline-injected control (CON), and AT1R-shRNA-
injected (AAV)legs(n = 7), and are expressed as mean = standard diviation.

*P <0.05, *** P <0.001.
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Fig.5. Phosphorylation of the Intracellular signaling (Experiment 2).
Data are shown for saline-injected control (CON), and AT1R-shRNA-
injected (AAV)legs (n = 7), and are expressed as mean * standard divia-
tion. ns; not significant, 4EBP1; 4E-binding protein 1, ERK; extracellular

signal-regulated kinase.
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Table 1. Survey period and number of observations for each analysis.

Survey period 22 Jan-2 Feb 26 Feb-2 Mar 26 Mar-3 Apr
The first term participants
Reemiment: ~ eiors thetommstaicd AT e trm nished
Jan Before-After n =23 v v
The ﬁFrszterm: DID (Treatment)n = 22 v v
The second term: The second term participants
Mar After the allocation Before the term started After the term finished
Before-Aftern=18 v v
DID (Control)n = 6 v v
Survey period 27 Apr-11 May 4 -9 June 2 -6 July

2nd session:
Recruitment:
Apr
The first term:

11 May-4 June
The second term:
11 June-2 July
(Due to the Golden-
week holiday, we

The first term participants

After the allocation

= Before the term started

After the term finished

Before-Aftern= 18
DID (Treatment)n = 18

v
v

v
v

The second term participants

After the allocation

Before the term started

After the term finished

changed the dates.) Before-After n =23 v v
DID (Control)n = 10 v v
Survey period 20 July-4 Aug 31 Aug-3 Sep 28 Sep-2 Oct
The first term participants
3rd sefssmn: After the allocation After the term finished
Recruitment: = Before the term started
July Before-After n = 25 v v
The fi :
¢ first term DID (Treatment)n = 28 v v
Aug
The second term: The second term participants
Sep After the allocation Before the term started After the term finished
Before-After n =22 v v
DID (Control)n =27 v v

Total observation for Before-After analysis was n = 129 ; Total observation for DID analysis was n = 111.

The survey period for the ‘After the allocation’ is longer than the other survey. This is because the duration of the first survey needed to
be longer in order to obtain the consent for the participation while the second survey needed to do it within the gap between the first and
the second session. The third survey was also conducted for the same duration as the second session for the purpose of comparisons.
DID; difference-in-difference.
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Table 2. Classroom content.

Topics Exercise along the topics

Ist “Sleep and daily rhythms for mom and baby” Back, chest, and pelvis

2nd “Prenatal and postnatal pelvic care” Pelvic area
3rd “Mental health of moms” Back, chest, shoulders, and pelvis (minor problems)
4th “How to deal with breastfeeding problems” Breast care (chest, back, and neck)
5th “Allergy prevention”

6th “How to hold a baby”

7th “Disaster preparation” Legs

Total body maintenance

Back, chest, shoulders, hip, and legs

8th “Always be beautiful and healthy!” Review
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Table 3. Two-group difference test.

Pre Post Differences
Prevalence
EPDS = 9
30.23%(0.46) 17.05%(0.38) —2.49%%*
PANAS Mean score
Positive affect 28.97 (6.56) 29.16 (6.73) 0.28
Negative affect 2527 (8.10) 21.98 (7.77) —4.07%%*

This shows the results of Two-group difference test.

EPDS stands for Edinburgh Postnatal Depression Scale, and PANAS stands for the Positive and Negative Affect Schedule. Chi-square
test was used for differences in prevalence of EPDS = 9, and T-test was used for differences in PANAS scores.

Standard deviation in parentheses.
*Hx P<0.01.
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Table 4. Binomial logistic regression analysis.

Variable

EPDS
OR (95%CI)

PANAS
Positive affect
OR (95%CI)

PANAS
Negative affect
OR (95%CI)

Number of absences” (0-2) (ref.)
Number of absences (3-5)
Number of absences (6-8)
Age
Number of children
Houschold income” : Poorest (ref.)
Poor
Rich
Richest
Education: (ref.) less than university
University graduates
Employment status”: Unemployed (ref.)
Part-time
Full-time
Medical historyd>: Mental illness (1: Yes, 0: No)
Physical illness (1: Yes, 0: No)
Pain(1: Yes, 0: No)

sc?: Community members are trustworthy
(1: Yes, 0: No)

SC : Community members try to help
others (1: Yes, 0: No)

Supportc): Satisfied with government support for
child care (1: Yes, 0: No)

Support: Satisfied with community support for
child care (1: Yes, 0: No)

Support: Satisfied with family support for
child care(1: Yes, 0: No)

Social isolation : (1: Isolated, 0: Not isolated)
Participating session®’: 1st session

2nd session

3rd session

4th session

Sth session

6th session

Constant

1.12(0.42 - 2.95)
1.15(0.29 - 4.61)
0.98(0.87 - 1.09)
1.23(0.67 - 2.27)

0.73(0.24 -2.22)
1.14(0.33 - 3.96)
0.98(0.25 - 3.80)

1.75(0.52 - 5.88)

0.91(0.18 - 4.61)
0.71(0.22-2.31)
0.46(0.11 - 1.85)
0.51(0.14-1.93)
1.85(0.69 - 4.91)

1.03(0.16 - 6.59)
0.66(0.16 - 2.79)
2.09(0.62 - 7.03)

0.55(0.17-1.76)

3.43(0.95-12.49) *

0.64(0.24-1.71)

1.54(0.35 - 6.75)
0.68(0.15 - 3.08)
0.73(0.18 - 3.01)
3.77(0.80 - 17.7) *
0.57(0.14-2.32)

0.66(0.00 -103.20)

1.05(0.43 - 2.57)
0.61(0.16 - 2.26)
0.99(0.87-1.11)
1.06(0.60 - 1.85)

0.53(0.18 - 1.52)
0.63(0.19 - 2.03)
0.67(0.19 - 2.35)

1.93(0.54 - 6.99)

0.46(0.07 - 2.94)
0.75(0.22 - 2.56)
0.25(0.05 - 1.20) *
1.00(0.22 - 4.45)
1.24(0.54 - 2.87)

7.08(0.85 - 58.91) *

0.40(0.08 - 2.07)

1.26(0.47 - 3.37)

0.66(0.21 - 2.09)

1.13(0.32 - 4.04)

0.45(0.18 - 1.11)*

2.79(0.70 - 11.16)
2.58(0.65 - 10.16)
3.10(0.80 - 12.00)
1.64(0.38 - 7.15)
1.63(0.38 - 7.02)
0.34(0.00 - 59.28)

1.64(0.60 - 4.44)
0.27(0.08 - 0.92) **
0.98(0.87-1.11)
1.12(0.63 - 2.01)
0.78(0.25 - 2.47)
0.75(0.20 - 2.80)
0.59(0.14 - 2.39)

0.97(0.27 - 3.49)

0.76(0.12 - 4.81)
2.22(0.60 - 8.27)
0.71(0.16 - 3.24)
1.13(0.23 - 5.55)
1.30(0.50 - 3.35)

0.79(0.09 - 7.00)
0.49(0.11 - 2.29)
0.74(0.24 - 2.28)
1.15(0.36 - 3.63)

1.56(0.35 - 6.90)

1.11(0.44 - 2.77)

1.73(0.37 - 8.09)
1.52(0.36 - 6.47)
1.90(0.50 - 7.25)
0.67(0.18 - 2.54)
(
(

5.91(1.23 - 28.34) **

2.17(0.02 - 284.00)

This shows the results when a binomial logistic regression analysis was conducted with the number of class absences as the explanatory
variable for each of the EPDS, PANAS positive affect, and PANAS negative affect.

Adjusted for standard error, ***P < 0.01, **P < 0.05, *P < 0.1, OR; odds ratio, 95%CIL; 95% confidence interval, number of observation: 129.
a: For the number of absences, of a total 8 class, the group was categorized as 0-2 times (reference group), 3-5 times, and 6-8 times.

: Household income was divided into quartiles.

: Employment status was divided into unemployed (reference group), part-time, and full-time.

: For the medical history, those who responded “yes” for each of mental illness and physical illness were counted as 1.

o o o o

: For the social capital (SC) and support, those who responded “agree” or “somewhat agree” for each of the five items were counted as 1,
while those who answered “not so much agree” or “disagree” were counted as 0.
- The Lubben social network scale-6 (LSNS-6) was used to identify for social isolation. A total score of less than 12, meaning “socially

—

isolated” is counted as 1.
g: For the month of the participating sessions, the first session (February) was used as the reference group.



#5. NFTYAT AL

(123)

Table 5. Balance test for DID (difference-in-difference) analysis.
Total Control Treatment Differen
n=111 n=43 n=68 erence
Age 35.5(4.0) 34.9(4.0) 35.9(4.0) 0.0
Number of children 2.4(2.3) 23(2.2) 2.4(2.3) -0.10
Household income: Poorest 27(24.3%) 9(20.9%) 18(26.5%) -0.64
Poor 29(26.1%) 10(23.3%) 19(27.9%) -0.46
Rich 44(39.6%) 20(46.5%) 24(35.3%) -0.11
Richest 11( 9.9%) 4( 9.3%) 7(10.3%) -0.01
Education: University graduate 93(83.8%) 39(90.7%) 54(79.4%) 0.11
Working as a full-time 4( 3.6%) 0( 0.0%) 4( 5.9%) -0.06
Working as a part-time 83 (74.8%) 30(69.8%) 53(77.9%) 0.33
Medical history: Mental illness 8( 7.2%) 1(2.3%) 7(10.3%) -0.08
Physical illness 14(12.6%) 5(11.6%) 9(13.2%) -0.02
Pain severity 03( 1.5 0.3(1.5) 0.3(1.5) 0.0
Social isolation 11( 9.9%) 3( 7.0%) 8(11.8%) 0.05
SC: Trust to community members (Yes) 91(82.0%) 35(81.4%) 56(82.4%) -0.01
SC: Community members help others (Yes) 85(76.6%) 31(72.1%) 54(79.4%) -0.07
Supp‘ort: Satisfied with government support for 69(62.2%) 25(58.1%) 44(64.7%) ~0.07
child care (Yes)
rt: Satisfi ith it 1t f¢
Support: Satisfied with community support for 69(62.2%) 30(69.8%) 39(57.4%) 0.12
child care (Yes)
Support: Satisfied with family support for 100(90.1%) 40(93.0%) 60(88.2%) 0.05

child care (Yes)

This shows the results of balancing test of characteristics of respondents for DID analysis.
T-test was used for continuous variables to check the differences in mean and Chi-square test was used to check differences in prevalence

rate.
Average or percentage were shown in parenthesis.
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7 6. DID (difference-in-difference) 24T ? #&
Table 6. Results of DID (difference-in-difference) analysis.
PANAS PANAS
EPD
S Positive Affect Negative Affect
Variable
Coefficients Coefficients Coefficients
Standard error Standard error Standard error
Treated 0.29(0.09) *** -0.06(0.11) 0.20(0.11)*
Age -0.01(0.01) 0.00(0.01) 0.00(0.01)
Number of children 0.07(0.02) *** -0.04(0.03) -0.02(0.03)
Household income : (ref.) Poorest
Poor -0.17(0.14) 0.27(0.12) ** -0.17(0.15)
Rich 0.16(0.14) 0.03(0.14) -0.05(0.16)
Richest ~0.42(0.15) *** -0.19(0.18) -0.17(0.16)
Education: (ref.) less than university
University graduates -0.04(0.12) 0.03(0.14) 0.05(0.14)
Employment status : (ref.) Unemployed
Part-time 0.24(0.17) -0.17(0.29) 0.07(0.29)
Full-time -0.14(0.12) 0.22(0.13) * -0.03(0.14)
Medical history :
-0.02(0.1 -0.24(0.13)* -0.24(0.1
Mental illness (1: Yes, 0: No) 0.02(0.17) 024(0.13) 024(0.17)
Physical illness (1: Yes, 0: No) -0.22(0.14) 0.20(0.15) -0.39(0.15) **
Pain severity (—5: improved- 5: worsened) 0.03(0.03) 0.03(0.03) -0.04(0.03)
: i trustworth
SC: Community members are trustworthy -0.08(0.15) -0.35(0.16) ** 0.04(0.14)
(1: Yes, 0: No)
: it help oth
SC: Community members try to help others -0.06(0.15) 0.25(0.15) 20.35(0.13)
(1: Yes, 0:No)
Support: Satisfied with government support for
.04 (0. .32(0.10) *** .15(0.1
child care(1: Agree, 0: No) 0.04(0.09) 0.32(0.10) 0.15(0.10)
Support: Satisfied with community support for
.1 -0.12(0.1 .16(0.12
child care (1: Agree, 0: No) 0(0.13) 0.12(0.13) 0.16(0.12)
Support: Satisfied with family support for
=-0.30(0.11) *** 0.16(0.19 -0.06(0.18
child care(1: Agree, 0: No) ( ) ( ) ( )
Social isolation: (1: Isolated, 0: Not isolated) 0.32(0.15) ** 0.39(0.14) *** -0.15(0.19)
Participating session: (ref.) 1or 2nd session
3 or 4th session -0.36(0.17) ** 0.33(0.18)* 0.17(0.19)
5 or 6th session 0.24(0.12) ** 0.01(0.14) 0.04(0.14)
Constant 0.99(0.52) * -0.09(0.46) 0.66(0.49)
R-squared 0.360 0.291 0.224
F(20,90) 6.80%** 5.26%** 2.72% %

This shows the results of DID analysis.

Robust standard error in parentheses, ***P < 0.01, **P < 0.05, *P < 0.1, number of observation: 111.
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Table 1. Characteristics of the participants.

S-year survey year

Response in 2019 Response in 2020 Response in 2021 £ -value®
(n=774) (n=1597) (n=1644)
Maternal age, mean (SD) 364 (4.7 362 (4.7) 365 (4.7) 0.17
Educational attainment, n (%) 0.039
High school or lower 193 (24.9) 491 (30.7) 486  (29.6)
College 326 (42.1) 605 (37.9) 617 (37.5)
University or higher 255 (32.9) 501 (31.4) 541 (32.9)
Household income, n (%) <0.001
<3.99 million Japanese yen 246 (31.8) 586 (36.7) 511 (31.1)
4.00-5.99 million Japanese yen 275 (35.5) 542 (33.9) 546 (33.2)
> 6.00 million Japanese yen 253 (32.7) 469 (29.4) 587 (35.7)
Working, n (%) 419 (54.1) 949  (59.4) 979  (59.5) 0.025
Depressive symptoms, n (%) 128 (16.5) 309 (19.3) 306 (18.6) 0.25
Child sex, n (%) 0.81
Boys 413 (53.4) 830 (52.0) 859 (52.3)
Girls 361 (46.6) 767 (48.0) 785 (47.7)
Number of siblings, n (%) 0.069
0 siblings 202 (26.1) 336 (21.0) 397 (24.1)
1 sibling 390 (50.4) 853 (53.4) 848 (51.6)
> 2 siblings 182 (23.5) 408 (25.5) 399 (24.3)
Use of childcare facilities, n (%) 709 (91.6) 1482 (92.8) 1576 (95.9)  <0.001
Physical activity at 4 years of age
Exercise/sports: less than once per week, n (%) 87 (11.2) 213 (13.3) 189 (11.5) 0.19
Screen time: 2 hours or more per day, n (%) 281 (36.3) 577 (36.1) 591 (35.9) 0.98
Mental health at 4 years of age
Scores for total behavioral problems, mean (SD) 19.6 (17.4) 18.1 (15.0) 18.4 (15.8) 0.084
Scores for internalizing problems, mean (SD) 49 (52) 45 (438) 45 (438) 0.14
Scores for externalizing problems, mean (SD) 75 (7.4) 70 (6.5) 72 (6.9) 0.20
Physical activity at 5 years of age
Exercise/sports: less than once per week, n (%) 88 (11.4) 188 (11.8) 194 (11.8) 0.95
Screen time: 2 hours or more per day, n (%) 274 (35.4) 600 (37.6) 606 (36.9) 0.59
Mental health at 5 years of age
Scores for total behavioral problems, mean (SD) 17.6  (17.0) 16.8 (14.7) 16.8 (16.0) 0.43
Scores for internalizing problems, mean (SD) 47 (52) 44 (48) 45 (52) 0.54
Scores for externalizing problems, mean (SD) 6.6 (74) 63 (63) 62 (6.7) 0.25

SD; standard deviation.
*Obtained using analysis of variance for continuous variables and the chi-squared test for categorical variables.

B AR—IRRAIZ) =I5 AL DEMFELTVS BALARATHZE THAS ST B2, KHFsE

BEAFLAEL LT, COVID-199EfT FCTHT 7 + 7
APEALL 722 L 2R THIRIZE O N o 72,
F 72, AREISEL X ¥ F VAV ZAZALO R I
AHNT, RFIILRE SN o7,

U FMICBITEF LD OGERIEE LNV
Ty A2 )= 4 L8N, AV FZ VANV AD

FENG ERLLHRE ST ZOHBE LT,
FlZ42Ez26N15, 1DHE LT, BATHIZRIZ
COVID-19% A7 1i O 15 # & WAT B IA RISVl L
TIELTWAEZ EDL W0, WAITICX A2
Z#RFHI L TV SR TH %o ABIZE TN
TR SkBEL TV D Ik — b F =% ZHvTw



(131)

2. SIEFFRAZSEOMEIE L 4~5RITBT HEE) - AR —VHEOELO R

Table 2. Associations between five-year survey year and changes in frequency of exercise/sports from 4 to 5 years old in children.

From high to high From low to high From high to low From low to low
frequencies frequencies frequencies frequencies
OR (95% CD)* OR (95% CD)* OR (95% CD)* OR (95% CD*
Five-year survey year
Response in 2019 1.00 1.00 1.00 1.00
Response in 2020 1.00 1.22 (0.87,1.72) 0.94 (0.67, 1.34) 1.12 (0.74, 1.68)
Response in 2021 1.00 1.09 (0.77, 1.54) 1.07 (0.76, 1.51) 1.03 (0.68, 1.55)

95% CI; 95% confidence interval, OR; odds ratio.

High frequency: once per week or more, low frequency: less than once per week.

*Adjusted for maternal age, educational attainment, household income, work status, depressive symptoms, child sex, number of siblings,
and use of childcare facilities.
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Table 3. Associations between five-year survey year and changes in screen time from 4 to 5 years old in children.

From short to short time ~ From long to short time From short to long time From long to long time

OR (95% CI)* OR (95% CI)* OR (95% CI)* OR (95% CI)*
Five-year survey year
Response in 2019 1.00 1.00 1.00 1.00
Response in 2020 1.00 0.96 (0.70, 1.32) 1.19 (0.86, 1.63) 0.93 (0.75, 1.16)
Response in 2021 1.00 0.99 (0.72,1.35) 1.13 (0.82, 1.55) 0.92 (0.74,1.13)

95% CI; 95% confidence interval, OR; odds ratio.

Short time: less than 2 hours per day, long time: 2 hours or more per day.

*Adjusted for maternal age, educational attainment, household income, work status, depressive symptoms, child sex, number of siblings,
and use of childcare facilities.

Fa. SEEFMEEONBEL 4~5RICBITH X V7 VAV AZELORHE

Table 4. Associations between ﬁve—year survey year and changes in mental health from 4 to 5 years old in children.

Total problems Internalizing problems Externalizing problems
B (95% CI)* B (95% CI)* B (95% CI)*
Five-year survey year
Response in 2019 Reference Reference Reference
Response in 2020 0.71 (-0.21,1.63 ) 0.16 (—0.16,0.48 ) 0.15 (—0.25,0.56 )
Response in 2021 0.30 (—0.61,1.22) 0.18 (—0.14,0.51 ) -0.20 (—0.60,0.21)

95% CI; 95% confidence interval.
‘Adjusted for maternal age, educational attainment, household income, work status, depressive symptoms, child sex, number of siblings,
and use of childcare facilities.
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Table 5. Characteristics of the participants.

Socially integrated

Socially isolated

(n = 4357) (n = 1485) Pvalue

Maternal age, mean (SD) 333 ( 4.6) 338 ( 48) 0.0012
Educational attainment, n (%) <0.001

High school or lower 1247 (28.6) 516 (34.7)

College 1718 (39.4) 552 (37.2)

University or higher 1392 (31.9) 417 (28.1)
Household income, n (%) <0.001

<3.99 million Japanese yen 1397 (32.1) 565 (38.0)

4.00-5.99 million Japanese yen 1494  (34.3) 478 (32.2)

> 6.00 million Japanese yen 1466 (33.6) 442 (29.8)
Working, n (%) 2349 (53.9) 694 (46.7) <0.001
Married, n (%) 4293 (98.5) 1450  (97.6) 0.022
Extraversion, mean (SD) 62 (32) 43 (3.1) <0.001
Neuroticism, mean (SD) 55 (3.1) 6.7 (3.1) <0.001
Depressive symptoms, n (%) 610 (14.0) 490 (33.0) <0.001
Marginal family ties, n (%) 121 (28) 595 (40.1) <0.001
Marginal friendship ties, n (%) 798 (18.3) 1337 (90.0) <0.001
Child sex, n (%) 0.26

Boys 2256 (51.8) 744 (50.1)

Girls 2101 (48.2) 741 (49.9)
Number of siblings, n (%) 0.71

0 siblings 2022 (46.4) 706 (47.5)

1 sibling 1607 (36.9) 541 (36.4)

> 2 siblings 728 (16.7) 238 (16.0)

SD; standard deviation.

‘Obtained using t test for continuous variables and the chi-squared test for categorical variables.

Fo. HBEOLEWNI.ERBD XV F VAV ZDRE

Table 6. Associations between maternal social isolation and mental health in children.

Total problems

% OR (95% CI)*

%

Internalizing problems

OR (95% CI)*

Externalizing problems

% OR (95% CI)*

Total 12.3
Socially integrated 10.3 1.00
Socially isolated 18.3 1.37 (1.14, 1.64)

13.0 13.9
11.2 1.00 11.8 1.00
18.5 1.33 (1.12, 1.59) 20.0 1.40 (1.18, 1.66)

95% CI; 95% confidence interval, OR; odds ratio.

‘Adjusted for maternal age, educational attainment, household income, work status, marital status, extraversion, neuroticism, depressive

symptoms, child sex, and number of siblings.
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1. NIRS 7734 A
Fig.1. NIRS device.
A: HOT-1000, B: pocket-NIRS.
NIRS; near-infrared spectroscopy.
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2. VR —fk%! NIRS (Hb 133)
Fig.2. VR Integrated NIRS (Hb 133).
A: Before wearing NIRS, B: After wearing NIRS.
VR; virtual reality, NIRS; near-infrared spectroscopy.
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Fig.3. Protocol.
VR; virtual reality, NC; noise canceling.
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Fig.4. An example of resting data measured with NIRS.
A: Hb 133 (astem), B: pocket-NIRS (Dyna Sense).
NIRS; near-infrared spectroscopy.
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Fig.5. A: Transition of LI, B: Comparison of HR and LF/HF by VR.
LI; laterality index, HR; heart rate, LF/ HF; low frequency/high frequency, VR; virtual reality.
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Fig.6. Comparison of LI after VR by scene.
A: Forest, B: In the sea, C: River, NL: Beach.
LI; laterality index, VR; virtual reality.
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Fig.7. Comparison of 3D (VR) and 2D + NC.
VR; virtual reality, NC; noise canceling.

BTLEHEEZEZTVEDN, SbTriisTd
VR T— 7 )VEFITHREE 225 2 LRSI N7,
L2L, LIZIELHETAHNIRST—F %) T
7 A4 NCTHARWRER 735 A% B3 5 2 L.

A ML ABRBRZT T L VRIBEER VR
e OFHMi I S BT X 2 WD H 5 7205 &
Bex a2 ERTWE V. SN % 0f
02, VRIZE B A M L ABGRAY S & W L 72,

VR RICOIMBOABERBAY 2B 7205, A ML
ZJRREE L CHI L7z LI B X R IEM R O R
LLTHHELZLE/HF CBWTRAELSRZE
RO FER L Tp o 720 AEREERME R 2k
Mg A 12 BV Tl VR IR O W RETEAS RS
ENTHBY, TLEA L AOHREIIBVTIE
STAI (State-Trait Anxiety Inventory) <> LF/HF %
VR IZ & o THEIZER T 2R HE SN T
2%, ARG E L EERACB W TIRERKN



(140)

TELTEBEDA ML AL RVHE BB E %
BONIIL Do 2R D 5.

—J RIE TIHREFRADZMEA I L AR
BIZOVWTHMFF SN TWw5DH, Kampa 5 (FHEAH
YAV FINVARAGREMOY T 72— a vk
HELDDH VROMEDENERELTWEY, &
DHEIPTIE “BEAE IZo0nTHfithTBh, &
ATELRNBRETHNIIHRIIESARTVWEE
ZAbNb, M6 TmLAZEBY VR Y — VAR
ol LTHA ML ARBOBEMNIIFER STz
PHELRDIRIHEON o720 TD1ODEN
ELT, BRTORWT NS ZOFEEIIHT 5K
PUER VR T— 7 VB X B HEERDY D - /=D
2hLewnE#Ez 7z,

Z ORI TIEB N CHAFE O H i A3
LT3 NC A Y& 22D g2 I S 27240
RAEMGE L 720 BIREEWZ EIZA b L AAR & H
JTWBREHEERIED DA A BRI S LI
MEAEZ R L TWize 1050 HRERBEO E 7+
WURIZ & > TUDHBOWA 2 F5H L2l hd 5
2, FxDF— 5 b RATHIIEZ HET HIERE
o7z, FEEE IS VR 24T 72078 TR fl - 5B
ZRH T 4 TRERPHE STV, &k
HIZE S THENLR TN, A REETH I LITE
FEDH o 72 Re & 2 bits, VR (3D)
EVIIRENRTNA A% AT LT EHEKIZA
FUAZEL B0 REMEE FRFIC, HEPSHHL
TWLTFNAA (2DBIXONCAYHRY) #H
WhHIZ LA MLABBICBWTIRAR L TFET
B HWREMEAVRIE XN Tze SN PR MRE D A
MR ARDEA V. VR BREBA 2 &0 R A
BRI ERL TORWASHHEL TV FET
Hbo

EETIEVR IV T Y ViIEbHAHA. VR TN
A ZOMEDHEE L e FIKEIZ, 2D NC A
YA VO#EEDFCEWLTD, 5%, FHA
THREODA ML AR REZ 73 A DM 5% i
B CEMECT & %Y — WIZOWTHEF L 72w,

%% &
EF R AICHT 2 VRICK 5 A2 b L AR jah5

ERERNTH ), HEEE TOPULTEDO =T
A A L7213 9 2R 2 5 M B W REMEAUR
MBIz,

E 33

ATFZEDFIEIIH LTzl 0 £ LanmBEEA
WA R MIEAEHERNCE LR L LT 4. 72,0 &
WFTE &2 BATY 212 72 ) WRIR PR A B O 47 H 624
H AR R S FR B T ARG o5 e > LR AL e 2. ATy A5 3
TEPSERE I H V& F L (LE D BALH
LETZEd,

2 Z2 XM

1) Benz ABE, et al. (2022): Nature-based relaxation videos
and their effect on heart rate variability. Front Psychol, 13,
866682.

2) RREEIFRS (2019) @ VR KB O N O SEEEEHEE D 72
O O A AR #HEH Head Mounted Display @ Bl 5. H
FN=F V) T T A FEOCEE, 24(4), 377-388.

3) Ishikawa W, et al. (2014): Correlation between asymmetry
of spontaneous oscillation of hemodynamic changes in the
prefrontal cortex and anxiety levels: a near-infrared
spectroscopy study. J Biomed Opt, 19(2), 027005.

4) Kampa M, et al. (2022): Facilitating relaxation and stress
reduction in healthy participants through a virtual reality
intervention: study protocol for a non-inferiority random-
ized controlled trial. Trials, 23 (1), 380.

5) Kim H, et al. (2021): Effect of virtual reality on stress
reduction and change of physiological parameters includ-
ing heart rate variability in people with high stress: an
open randomized crossover trial. Front Psychiatry, 12,
614539.

6) Moriya M, et al. (2022): Effect of exercise therapy on
stress response evaluated by IoMT monitoring system.
Adv Exp Med Biol, 1395, 205-209.

7) Oing T, et al. (2018): Implementations of virtual reality
for anxiety-related disorders: systematic review. JMIR
Serious Games, 6 (4), ¢10965.

8) Park MJ, et al. (2019): A literature overview of virtual
reality (VR) in treatment of psychiatric disorders: recent
advances and limitations. Front Psychiatry, 10, 505.

9) Saredakis D, et al. (2021): The effect of reminiscence
therapy using virtual reality on apathy in residential aged
care: multisite nonrandomized controlled trial. J Med
Internet Res, 23(9), €29210.

10) Tanida M, et al. (2016): Effects of fragrance administra-
tion on stress-induced prefrontal cortex activity and sebum
secretion in the facial skin. Neurosci Lett, 432(2), 157-
161.



55 37 LA FAFTEH O 72D O REEERL A HIF 72 B o e e s 35
2020 4EJ pp.141~148 (2023.7)

HOHE 7 =5 (0 CEFHIREO N T A L
INA T ABRE TR O m Rl

AN = R S R N

BIAS IN NUTRITION-HEALTH ASSOCIATIONS IS NOT
ELIMINATED BY EXCLUDING EXTREME REPORTERS
IN EMPIRICAL OR SIMULATION STUDIES
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* o EEEETORE: Nanyang Technological University, Singapore.
** 7)) MRS Arizona State University, Tempe, Arizona, USA.



(142)

T AR - BRETELDE)DEBGEL7:. *
T NIOPHMHEIZBIF 584 7 A, NI & HO &
DOREYE (ERED % &l L 720 ¥KIZ Goldberg
cutoff DHERE % M3 % 7212 IDATA (ZHD 72
Yial—=YaruEirol. B, T—YENT
E HOME (TRbLREEMO/NT 2 —5) 138
WTELRWI2D, WA F <= =5 OHEEMD
BHOETH 5 EREL 720

NID9HH, T AN F—HEEE (energy intake;
ED 2z, 7 VU v AEEE (Sodium intake;
S, #1117 A4EHUE (Potassium intake; Pol), %
Vo8 7 B EBRLE (Protein intake; Prl) 1235 H L 72,
INOHONHE, HOHEZT TR L RRIET
DUMETE LI 2L ERSI N, HEHE
(self-reported) D NI % NI, & Ei3 5 (0F D
HC H 5 EL SI, Pol, Prlld Elg, Slg, Polg,
Prlg & il $ 5%)o /34 +~—%— (biomarker)
122D < NI % Nl & i T %o Goldberg cutoff
ZEWHA LB 72 NI, 7 — %7 % NI, & &t
$ %o NI LB 2 WHEtED & %5 HO 1&, (R
(body weight; BW), =7 T A I J& P (waist cir-
cumference; WC), 7 4 v A AT A MMED LM
¥ (heart rate; HR) . % R LA 1 1L (systolic
blood pressure; SBP) . ZHEHIFHLHRIINE (diastolic
blood pressure; DBP) . I K # IR (VO
VO, w5, mREE, BAHE HO O
WRFCTRIL LT (B, Bugs 1FHCHED EI
EREOMREERT),

A. T—4% (IDATA OELE)

IDATA 981, 3 & GBI Rl >~ — v o
WERAEDOREZFTM L, SN, A~ - —L&
WETA5ZEE2HME LTS, IRESME L.
RYVUNZTME v Y N—=7 L Z ORI E
T 5 50~74 5% O 4K B F 1 &% (American
Association of Retired Persons; AARP) &XH 1 A b
POHERINTEY, Bilif vy ¥a—F2ds
V= ZEIRMIC X gt R I N, HEW
FIZX2HSE - FHGEE, SFEIGE 2 e
FTH2ODNA F = —T—%, FIKEH =%
HET 2720DHEEBIHRE= Y —DT— & DL
3z BT, ADFCaHAE e (AR, PR,
NF/RR) BIORERUE (KE F&E v

A MEPHEE) A5 BRRGH F 71X EEEA 7)) —=
Y THAR I T,

B. IDATA QO#fsEt#ER

Nlgo & B L 72 N, D2 ) (B 21,
Elg — Elyo & LTHEIR) 25, Goldberg cutoff 12 & -
TRAT 2L PEBGEEL7Z. 3. & Nig
DB AR T EHBICRR DN E D) D%
Mg L7zo RIS % NI DR — A0 57— % (B
212, Elg - Elyo) W20V, A UHREEMED K
L7z0 BIZ. Nlg PR, Hlikrsh-z
R — A NI % B < Nig) E$-H 7 — A (NIg)
ETERRDZNE) DEBE L.

HIZ, NI & HO ®BHIZDO W T OHEEM DR
0 %%, Goldberg cutoff |2 & > T T H 02 L9 M
EMGEL 720 4 1E. HO & Nl Nlgow NI; D3
DOE B NIIED: & OO RRARE Bywo)
AR L7:o COWEOHMIZ, WEREZEEL
TBED I AR R T 52 & Tk <. Goldberg
cutoff BINNA T A ZMEEITHO T ENTE L0
EIONEHFETHIETH L0, MR
OWTIRGMZREL ko /zZ IR SN
Vo HIENA 7T RENA T 2K AE B DT b
AT D WAL CTEREICEHG S 5 72012,
FAOLHTOZETILAIRE SN TV iE A
T AENA T AMEIROEE AL S - FREE A T L
72V oF ), NA T A0ELE (b) RITLADON
47 ADKE EOFIZ G NA T ALK (r)
% Goldberg cutoff Z W L 7272125k % 54 7 A D
K& S ORI 72,

_ ,BNISR,HO - ,BNIB,(;,H()

b %100 (%)

ﬂNIBIOH()

_ ﬁN!GHO - ﬁN[BIOHO

%100 (%)

ﬂNIBIOHO

C OB X BRI 2L, L E TO%E
BWTRERTWASY,

C. 3aL—>3r

IDATA DFEFHRN TIE T — & OH 4 XH UM E
ol &, FLKMMNIET Y A LOHBED
9o 1272012, FRICT— 7 SN, T AN
ETETVEDEIET A2 ENHBETHLZ L
Mhirolz (KO “IDATA TOME T — ¥ @
Z), ZZC. BIMTHWEE L TWiro/z



IDATA D2 RFEL 72T - 2 I 2L —
¥oa YT LT L7z,

1. 7— 7 1Enk

ADDERNPO BT =¥ RER L7z 2N F
X —7— (Nlyo). HCH® (NIg). HO (BW,
WC, HR, SBP, DBP, VO,). JEFgHif (fat free
mass; FFM) O 4 DODOZEKTHRINLGT—5 %
fEWE L 720 Nlgo & FEM 1 IDATA 25V % ¥ 7
1) ¥ 7 L7ze HO IZy Nlgo 2 TR L L7724
EFIVCTUTO L) IR L7,

HO=a,+a, NI, +e. e~N (0, %)

Z ZTap an 73 IDATA 2 SHEE I NET
WIRTG A= THho Nig l&, Ward 512 L - T
REINT T —F 2@ L., REHe (T4
bh, HEHEAE) % N \[CBEMT A2 L2
TUTo LIk EhsY,

Nl = NI, + e

T e 3RBROAICBUT B N, D/8—+t &~
ZAN (p(NLy) X oTHRESN S, HH
#eld, 7=t ¥ ¥ L VEADFYEY (u(p(Ni)))
& — DR (o) OIEBGAITH S EAE
T 5o uko ld, IDATA I2CZ X EF IV (u(p
(Nlyo)) = Yk omp(NIyp)") % BTl 5 2 LT
R Lo 22Ty KIZZHAOKHTH S, %
HABEBOREIE 1 205 5 FTELSE, AD
¥y T iR (mean squared error; MSE) % F231
T5KDEEZ BNz KET VDT A MSE
ZRMET A 720, 10O T AN) F— g v
(k-fold cross-validation) Z 1T -5 720 ZD#EH, EL
SI, Pol, PrliZxfLCTK=1,3,3,5& L7 #l
Z A3 Elgo 123000 kcal Ty 90.4785—t% >~ & £ )V
YT HET DL, HEREDOVY 1 iX-749.6,
MU= 0 1Z-759.1TCTH o720 L72A> T 4
AND e \ZIEBLGAT N (=749.6,759.1) 7 & HEAEZ
W E N2 D TH D, BT, o HEFHEL
WIHRENRE S TH D Z &%, Goldfeld Quandt I
SEC X D HEFR L 72V, Goldfeld Quandt BUE I, %
BOBNMEE RN EO B2 T 25 OT, &
W —FTERNT NV — TR EHRT LD, 4
OB O Y20% % bR L7z (530340 9
Ll RE) v I al—vary - F—FIE,
Nl > 0 & 725 X 9128 ¥ET720 FFM & v

(143)

T Elg 2 Goldberg cutoff % i@ ] L TZERI NI, & 4
W L72 (L7225 T, NI, & NIy %7k >» T
Hb)o UEDOWIA K NIIZOWTHD KL 72
n=100 24K L. Z1&1000H#: D &L, 1000
RO R % Ve L 72,

2. Goldberg cutoff DL REFHli

iZTHDOY I 2L —va v IZEoTHELNANI
& HO O [RJRFREL D BBl frypo, &5 5 (B
i FHOHCHEIC X S EL & BW O RUFRENIT
,[)’AE,SRYBW,,- & &KiLT %)o Goldberg cutoff D PETHE 1L,
INA T A (Biasy,uo)+ MSE (MSE,; 110)« CP (Py,40)
D3IDO/EIZ L > TS NTze TRTHOY
Iab—Yareaiik,. fEEtEy 7 b7
R N=T3740.1) ZHWT o7z, 5ihra—
N1 http://doi.org/10.5281/zenodo.70132041Z T 2B
LTwa,

o £

A. IDATA TO#EtT — Z &

1. NIDHENA 7 212 KITF Goldberg cutoff

DBIZONWT

Goldberg cutoff 12X ) 303 AH 120 AASBRAL &
Nz (40%) (F 1), FRHT —ATld#d
PHEZETHo72h, AT —ATIE4DODONIT
RTIZBVTHENL 72X (NI - Nlyo) 3AE
TlE%holze T7o00 AEHTI—AEHHTI—A
DINA T ADHEIIFETH > 720 Nigy DFIHEIZ,
4ODNITRTIZBWT, HTZF—ADIEHH
ARHT— A XD EBEIZKRE Do 720 Nl 1.
SI CTIEAH T —ATHBICKE 2> 7255 EL
Pol. Prl TIIWHEM TR TH o720 Nlgp &
Goldberg cutoff 2534 7 A2 52 % 528 % 5 123
RS D0, enr—42%7ay L7z (K1),
INA T A NI EAEPDOHOMBEZ /R L7 (X
1 LB F720 W — A N 13, AR
7 — 2D NIy £ 1) b3 Nl (2w (K
1 TE)o INHDHIAIX, Goldberg cutoff 75, F
AR EORAZHRIN T2 LI2X 5T, P
NIy DNA T AWV €5 (HEHVIEHRET )
CLERETDELEDTHD, T — AL AR
r—2AOBOBEHCHEHEIZX 5 NI OEIZ, FICH
HOEIZE DL DT, EBEONAL F~—H—lE



(144)

#1. Goldberg cutoff THRH. A — A DKEHENFEOF L O
Table 1. Summary of nutrition intakes of the accepted and the rejected cases by the Goldberg cutoffs”.

ol
Energy intake (kcal/d) 26 +33 -850 + 89 <0.001
Bias Sodium intake (mg/d) 201 £ 142 -1100 = 200 <0.001
Potassium intake (mg/d) 3+£98 =710 = 129 <0.001
Protein intake (g/d) 2x3 264 <0.001
Energy intake (kcal/d) 2320 + 37 1633 = 86 <0.001
Self- Sodium intake (mg/d) 3757 £93 3002 £ 145 <0.001
reported Potassium intake (mg/d) 3240 =71 2461 = 112 <0.001
Protein intake (g/d) 91+3 71 x4 <0.001
Energy intake (kcal/d) 2346 + 34 2482 + 49 0.023
Biomarker Sodium intake (mg/d) 3958 = 141 4102 = 195 <0.001
Potassium intake (mg/d) 3237 £ 88 3171 =124 0.666
Protein intake (g/d) 93+3 100 = 4 0.367

*: Values are mean * standard deviation or n. *: Mean difference between the accepted cases and the re-
jected cases was tested.
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Fig.1. Bias in self-reported nutrition intakes.

(Upper panels) The error in mean of self-reported nutrition intake (A: energy intake, B: sodium intake, C: potassium intake, D: protein
intake) and relevant nutrition intake measured by biomarkers are plotted. The regression lines are plotted with dashed lines and the cor-
responding P-values are stated. The dotted horizontal lines at zero indicate there is no error in nutrition intake. The red circles and black
circles are the rejected cases and the accepted cases, respectively.

(Bottom panels) Self-reported nutrition intake and biomarker-based nutrition intake measured are plotted. Closed red and black squares
are the mean of nutrition intake in the rejected cases and the accepted cases (NI;;), respectively.
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Fig.2. Bias in self-reported nutrition intakes.
Italic bold font denotes significant associations between nutrition intake measured by biomarkers and the out-
come. Open squares correspond to the maximum likelihood estimators and the bars are 95% confidence inter-
vals. Closed squares are plotted at the left end or right end of the panel when the point estimate is beyond the x-
axis limits. Using three types of regression coefficients (Bsx: self-reported data, Sz biomarker data, fg:

Goldberg accepted data), three metrics were defined.

(Left panel) Percent bias of the linear regression coefficient, by = (Bg — Baio ) /Brio *100(%) , was computed.

*: Significant bias was observed.

(Right panel) Percent remaining bias of the linear regression coefficient, dy = (B = Bsio ) /Brio*100 (%), was
computed. *: Significant remaining bias was observed.
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Fig.3. Bias, MSE, and coverage probability in the simulation study.
The bias, mean squared error (MSE), and the coverage probability in regression coefficients between four nutrition intakes (A: energy
intake, B: sodium intake, C: potassium intake, D: protein intake) and six health outcomes (body weight, waist circumference, HR [heart
rate] post fitness test, resting SBP [systolic blood pressure], resting DBP [diastolic blood pressure], and VOZmax) for 1000 replicates.
Bold font denotes negative associations between nutrition intake measured by biomarkers and the outcome. Red square, blue triangle, and
green circle represent biomarker-based nutrition intake, self-reported nutrition intake, and Goldberg accepted nutrition intake, respec-
tively.
(Left panel) The bias between estimated and true regression coefficients are plotted. The grey vertical line at zero indicates there is no
bias between the true regression coefficient and the mean of the 1000 replicates. For each combination, if the green dot is closer to 0 than
the blue dot, then that indicates Goldberg cutoff rule reduced the bias.
(Middle panel) The MSE between estimated and true regression coefficients are plotted. The grey vertical line at zero indicates there is
no bias between the true regression coefficient and the mean of the 1000 replicates.
(Right panel) The coverage probability for simulation studies. The grey vertical line indicates coverage probability consistent with 95%
confidence intervals.
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