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Energy Expenditure and Rate of Perceived Exertion of Defensive Style Nordic
Walking on Uphill Gradients

Fumiya TAN]JI and Seiji MIYAZAKI

Fhatatptabatitabetibatatoteatatobetabotatitetatobetoty
Abstract

This study aimed to compare the energy expenditure and rate of perceived exertion (RPE) between defensive style Nordic
walking (DS) and ordinary walking (OW) on uphill gradients. Twenty-three healthy university students (age: 21.7 £ 1.2 years)
participated in the study. They performed DS and OW on a treadmill at 80 m/min across 0%, 2%, 4%, and 6% gradients, with
oxygen consumption, heart rate (HR), step length, step frequency, and RPE measured. Results showed that DS exhibited
significantly higher energy expenditure (1.4%-8.8% increase) and HR (1.6%-3.2% increase) than OW. DS also resulted in
longer step lengths (1.8%—2.9% increase) and lower step frequency (1.8%—3.0% decrease). However, no significant main effect
in RPE was observed between DS and OW. These findings suggest that DS enhances energy expenditure and cardiovascular
workload while maintaining comparable subjective exertion levels to OW, making it a suitable exercise modality for individuals
seeking to increase physical activity with moderate effort. DS may also offer additional stability benefits, potentially reducing the
load on the lower limbs. This study highlights the potential of DS as an effective aerobic exercise, particularly for beginners or

individuals requiring stable walking patterns.

Keywords: walking, gradient, energy expenditure, perceived exertion, heart rate
(Tokai J. Sports Med. Sci. No. 37, 15-22, 2025)
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Table 1 Mean (fstandard deviation) values of energy expenditure, heart rate, RPE, step length, and step frequency
at gradients of 0%, 2%, 4%, and 6% in each walking pattern.
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(kcal/kg/km) (beats/min) (6-20 scale) (m) (steps/s)
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An Exploratory Study on Objective Sleep Data and Subjective Fatigue in Collegiate
Athletes

Shinya ENDO, Kosuke Chris YAMADA and Mayumi IKEUCHI

Abstract

Collegiate athletes face challenges in balancing academics and sports, often leading to disrupted circadian rhythms and
insufficient sleep due to early morning or late-night training sessions, competition travel, and psychological stress. Sleep is
critical for athletic performance, but insufficient sleep has been linked to impaired decision-making, reduced reaction times,
decreased muscle strength, and increased injury risk. This study examined the relationship between objective sleep data and
subjective fatigue in six healthy male collegiate athletes (mean age: 21.0 % 1.1 years) using a non-invasive sleep monitoring
device (AiSleep, TAOS Institute) over seven days. The device measured heart rate, respiratory rate, body movements, and times
of getting out of bed, calculating sleep efficiency, sleep score, and total sleep time. Subjective fatigue, physical condition, and
sleep quality were self-assessed on an 11-point scale, and training intensity and duration were reported daily. Results showed
strong correlations among subjective indicators, but limited relationships between subjective and objective indicators. Training
days resulted in significantly higher fatigue levels than non-training days (p < .01), and high training intensity negatively
influenced sleep quality and efficiency. These findings suggest that both subjective and objective sleep evaluations are necessary
to optimize sleep management in collegiate athletes. Implementing strategies such as recovery methods, stress management, and

sleep hygiene education may enhance sleep quality and athletic performance.

Keyword: Collegiate athletes, Sleep quality, Fatigue management, Objective sleep data
(Tokai J. Sports Med. Sci. No. 37, 23-29, 2025)
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MIE L7z Wi, B %, o72HIE1H
otz MASMBEOKMEHICBITLT—5 13
TABNZIEE L. BB OB IS U720 &2 FhE L
720 BARMIZIZ, &ASMNEOMEH LIRS
N72F7— % % Z NN L7 BlllfEE LTy
W, BEHRNT 2475 720 ANO T — 5 ZHi6
9, BEBIMEOHEHOT— & oY v 7
WELTHD T &Ty Mk & fERE L 72T %2 17

Of:o

3. HEtEMISHh

PSQLT & LY 12 X b B AHE A (PSQIG) %,
ASSQ-J (3% D FEERHF T d 5 FEIRHEEEZ" Y o
AL, WHEOMBEERE G L 2.

WEHBHE RO F— 7120w T, KFESINE D
MEBEho72H (1 H) E#EEIT-7H (6
H) 2Bk, $HIEO7F—% 2 M L7z
BIEE LA L7z L2 T AN
DRLT—% Zfs L CTHBSINIZATDT., £
BOMBGHTIE, EZMEOHEH T LT —
yRA VP ERHCTERL 2.

MEAR (RIS 27— # 1d, EBIIEIEEE L
& RER. MEIR . RPE. 8 o &5
(5r) %, FEMEEE LTy —v—Tick
BIEIRZDE (%) LHERZA 7 (%) ZMEH L7,
INDRIHMED»Lh o7 HEMBE 21T 572 HOF
i EEEERA) 2R L7z, 720 #EEOM
B B4R & AT L 720

39 1L Student D ¢ BUE 21T o 720 HBIBIER
(£ X T Pearson DR BIRE 2 F\ 72, 5047
& JMP 17.2 (JMP Statistical Discovery LLC.) T
FATL, HEAKELS BE L,

Im. #5R

1. PSQI-J & ASSQ-J &D1EEF
PSQLJ 12517 % PSQIG & ASSQJ 12 BT 5 HiE
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AL - 1L 7 ) AFEA - NES

=1 EyvYyN—JEEBMEEARER (PSQ-J) &BAEE
Athlete Sleep Screening Questionnaire (ASSQ-J)
(O i=]ES]

Table 1 Association between Japanese version of
Pittsburgh Sleep Quality Index (PSQI-J) and
Japanese version of Athlete Sleep Screening
Questionnaire (ASSQ)

Mean (SD) r D
PSQI-J 5.2 (2.2) -0.17 0.74
ASSQ-J 6.8 (1.5)

=2 HEOFECLOHROEERICHT 2 RN NUEHRNIEROTIELFERE
Table 2 Means (SDs) of subjective and objective indices towards previous night's sleep with or
without training

wBEAL () wBHY (60)

Mean SD Mean SD p
FHEWIEE
5255 B 35 1.38 6.1 1.83 <.01
e 7.0 0.63 6.4 1.61 0.39
BEAR D& 6.8 0.41 6.1 1.71 0.30
RPE = = 14.9 2.67 =
AT () - - 239.4 104.96 =
BHIEIE
BEERZNE (%) 78.3 13.4 83.3 10.8 0.32
BERX 7 (%) 66.8 21.1 78.3 15.3 0.12

BEoMEIZRO LN Lol OMICEERME BRI Sz,

F7-. RPE

(r=-17,p=74) (F1),

2. FENIEEEEEHNIEEREE DREE
HIREEOTPIgM (BEREA) 2K 21087, 1
H 470 offE o455 (5) 13239.455 (SD=
105.0) 7257z #EOH MBI L > THIBHEOF
WS RL D08 PHET L7282 A, TBiiE
BEOWETFEDORFEEVBIL SN, HBEET52
& TEBMN RN ITEA 2R L7z (#[40]=3.32,

p<.01),

T, MBORES L IHBREEZ S L7
(F£3), B LTIE, EHEEAH (r=-92,
p<01). PEHIEKEMERDYE (r=-89. p<.05). Ik
Exh = L MR 2 27 (r=.98, p<.001) IZBWVT
HREEo7. ##ED ) T, EITKE ITIEROE
(r=-49, p<.001) &AEMHER (r=.45. p<0.1) &
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CAXIEHIE (r=.44. p<01). ARMER (r=.56.
p<.001), MERZNZHE (r=-44. p<01). EHEZ 27
(r=-68. p<.001) & DA & 7 AH B B4R 2532
DHNT MEIRFFE LR A 27 (r=59.
$<.001) TITFE 2 L & BRI = 2B AR D
IBENT, BBELZLEHEOVOLEELIIBY
ThH. WEMRDE & RERAY A S OHEIR A 27 & D
IEAHERHBBERIEED SN o7,

AFZETIZ, REEET A — b ’;Bb)‘%ﬁ’?ﬁ@
A MDFBNIEIR T — & & TS B TS
W ERET L7z £ ORER, IEEEI‘J%‘EFEW 2B
LR R SN B —77 T EBIERELE
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K3 WEDOERCEOEEENT [CHIT DIEBEFRE

Table 3 Correlation coefficients for each indicator pair with and without training

& MERDE RPE AETEER () ERRZIE(%) EERRIT7(%)

wa4aL

755 B -0.92 ** -0.89 * 0.75 0.71
fen 0.77 -0.78 -0.70
EIROE -0.46 -0.47
AR (%) 0.98 ***
wEHY

5 0.17 -0.49 *** 0.44 ** 0.45 ** -0.08 -0.20

* 0.32 0.23 0.03 -0.15 -0.26
HEROE -0.10 -0.06 0.02 0.12
RPE 0.56 *** -0.44 ** -0.68 **x
AR () -0.15 -0.30
REER DR (%) 0.59 ***

% p <05, ** p <01, ** p <.001
RPE: rating of perceived exertion (ZEEESNRE)

BIIREE L OBIEMIIBRENTH S 2 LATRE N
720 ORI, FBATHEOHE"" L —FH LT
WA DB BRI IR & v o 7 T8
ML, 2 ADA b L ARATERE, LHE
BRI K & ARAFT B REMEAVRIE S 7z
TR O BB D W TIE, 9857,
i, MEMROEAMEN LA Bk A =
ALERMLTWEEEZ bNL, EIRA LN
M EEL L, ARERW ) DKEM RS EL S
RSN TE D, IS EBIY 7 857
LA RICED 5 TOB RN EZ SN 5,
—J7 Ty EBIYIRE L BBINIREE OM B 5B e
BWTHo7zmid, ShEToHEE T2, &
FiRgE” Tk, EBFMAEOHDOA ML L
NURLIRBIZEA SN TVWI L E2RLTH
D\ BEIROE & MERAYRA—H L B VBN EE 2
SNb, KBFETIE, & ¥ —% v TR
RAATEHEB LD, IR0 F— ¥ I3FBI
e AR % )WL % — 7 C. BB 2 R
HERZEIIMT LD TIE RV, ZOREX
0. BRI BT EE - BB O
i % % R85 5 B 2 50 LT B TR &
FRRDAE R & 7z,

X512, BEOAEIC X B IEH BRI D
RS PRIV REZ R L, ME OB 5 HIZIES
BT D, TNDIEROE R XTI E Y KT
FUEEMEATRIE S 7z, FRI, BE OBREDTE W
it W OERPIEROE LT &85 2 &8
WEHESNTBYY KAFRORKREE DEHLT
W7z,

P Eo#R LY, KEET ) — b OIERSE
I 72 BRI 2 A AR AL 5 & & OFmEMEA
RENTz, BARIICIE. ML ==V T B HN
) —FBRA P L AFHBOEA, MR ABE
RERT ALY BEMEER D, 72 IEIR
BRI BRI &, EBIY - FEINT— 5 Z LA
HbELI LT, LYWW REE E 2 5
N5b.

AIFINZ DL O DAL D B0 H—I2,
YITNEBL RIS, RO —BALIIZEE D
VEENZ Do BT, WBPRho/zHA 1 H
EMHRLL MEHVOHERELEGADTF— %
DNG VAR BEL TS, 2L, —EL
NV EOBBI 2 AT 5 KFET A — ME#f
BHORCAPP 720, GBI HTEIC TR
VETH L, H210, BIRISHEZ 52 5 e

27



AL - INH 2 ) A4 - AR

DHLNHET (74 VB Av—F7 4
YO R E) IZOWVTHRAEL T AT
BB, HIUC, WL 18 L EHETH
5728, BRI ZILET 2 IC3ES 2o
7zo GHBOMIETIE, KRG ZIY Ahs 2
& ANZEBR BN AR 8y — v 25202
L. 0B emizmsZekobonsd, &
7on MEFEWP L, WEMBA2ERT 52 LT,
IO DRAZH ) LEPD Lo

V. ¥t

AW TIE, HROKFAET 2 — M 2RI,
FRWERIL H— 12 X 2 RBUGIEIR 7 — & & 38
P57 BE D BIAR & IR WIS L7zo Z DR,
TR (E57 R - ARH - IEIROE) I35
WHHBIASERD B 7z A, F B RENRTRRE (R %)
FERATT) L OBHEIZRENTH - 72, §F
v P ==V 7 03d - 72 HIIIE 57 &AW (23
mi. MEROEICAOREE L3I W RELE 7RI
SNz TNHOMERIT. REAET R — b OlE
REBIZBWT, BB - FBINT— 2 O %
EZERTHLULENH L EERLTVD,

SHEE

RIFZEIE. HHERES AR — v BRI ZEHT 0 7
0= s MFEOHIB) & 2T CTHEIEL 72 A%
28 T) LT 7272 7298 S N o B AR I3 < &
HY 5o
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ﬁﬁiﬁ$ﬁ GERMIIAFAFRT — XY T2 RHAERED
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ﬁ*gl\lﬁ CRBAFEFBEFFHGEERFIRANDRRES R

Muscle Oxygenation Status During Electrical Muscle Stimulation of Intensive Care

Unit Patients: A Case Series

Kaori SATO, Tomoko KUTSUZAWA, Satoshi IWNAMOTO, Tsuyoshi ICHIKAWA, Daisuke KUBO and

Hiromichi AOKI
phitptytpbetptabatababytihatytobatababatibatytohatoty
Abstract

Intensive care unit (ICU)-acquired weakness is observed in acutely ill ICU patients, who develop muscle weakness during
recovery, without any underlying disease/condition. Early rehabilitation is recommended to prevent ICU-acquired weakness.
However, voluntary rehabilitation is often limited by disease severity and treatment. Recently, belt electrode-skeletal muscle
electrical stimulation (B-SES) has gained attention for the rehabilitation of ICU patients; however, only a few studies have
explored its effects on patient vital signs and muscle oxygenation status. Therefore, in this study, we aimed to investigate the
effects of B-SES on the vital signs, blood gas values, and gastrocnemius (GM) and vastus lateralis muscle (VL) oxygenation status
in three ICU patients with severe polytrauma (40-, 43-, and 23-year-old males) via near-infrared spectroscopy. B-SES intensity
was set at the minimum level necessary to induce muscle contraction. Notably, no changes in vital signs (blood pressure and
heart rate) were observed before or after treatment, with no hypoxemia. Moreover, no muscle desaturation was detected.
Compared to the muscle oxygenation dynamics observed during voluntary exercise, Atotal-Hb/Mb and Aoxy-Hb/Mb were
increased in the GM muscles of cases 1 and 3 after B-SES. VL muscles exhibited lower AHb/Mb than GM muscles, possibly
due to the low stimulus intensity. Overall, our findings highlight the potential and relative safety of B-SES for ICU patient

rehabilitation, providing that minimal intensity is used to stimulate muscle contraction.
Keywords: Belt-electrode skeletal muscle electrical stimulation, Intensive care unit-acquired muscle weakness, Muscle

oxygenation, Near infrared spectroscopy
(Tokai J. Sports Med. Sci. No. 37, 31-40, 2025)
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I. #a

G2 (intensive care unit : ICU) 1A
L7-ERE R T BT 2 5] &8 2§ RHER
RS b S IARDIEIAE L 7 BRI 5 AR
TZFEDLIENHD. ZDFEAEZ ICU-acquired
weakness (ICU-AW) & 25"V, ICU-AW 13 H i
BFIR 2 B R » S, RIS ST
BfEkRE & LT ANGE), WAE R & b, 7
T a7 3 RWGMREE R L O R ESBIT O
Tw2”, ICUAW % 59T % &\ AN TP
FENMOER, ICUEZEMMN - Al HBOER
(SRR At JOF RNV 3 (OF:- bR Ry
DO¥EZREL DY,

ICUAW OFFido1o& LT, ICUEZERNS
BEEHOENEZ R 2RI 77— a v
DERAHER EN T 2Y, ICU BH TR, KR
DEEEERIHHRED 72D, AL = v+ — VA
BB B SN Y F—2 3 VS
FATFER S A, WU & D BEREE) (LA HAT,
RET NI X =5 =75 L) EEEHERZ 0%
Wy 22T, BEEB O E L CREMICT
B E 52 HGEZ A LS55 E
LB OEEDIEE > TWB Y, N b EEAE
¥ 5 B &l 7 (Belt-electrode Skeletal muscle
Electrical Stimulation : B-SES)™ 1&., ~U I &
PR - KRR - FRRICEEAE L. WIREICHRMS 5 2
&0 5 T AR O M & JE % [ R 20 S
5T ENTE, BEIEN LV, T2, XV ME
RIS BOEAE SN S & Wi OV 2 B L
TWaHZ b, BERBIEFOERD DR E v
S RED B B

ICU I AZEF % Sk e B3 5 DG % £ 5 3
HEEMT LI LiE WOPOMEND L,
ICU AZBFIE, W - IBR2R O P e )] 23K
TLTWS, DL ZIRPF T, HHGIC &
HIRFNH - AL RFEELEDORIMNIAE ) #H
Ko DMAME O AL A LRI RERH . &
CO,IMIE R FE F MLIE 72 & E U 2 W ReED D %o
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ZD72D. HRANERD TSI ST, R
ORBHIRED T REN DR D S, VLD
Z &M 5, ICU BH T2 B-SES Rl EE 1
FGHE DR B IS /N OFRETHRE L T A3k
A% (W B-SES Ok AL D TR R 0 1
BRI 570 ha—vb RigETH B,

i EXRINESPRON AN B OE X A= i)
43961 (near infrared spectroscopy : NIRS) % H
WTHIEWRE TS 5o AN TERYDEE BRI
LEZWHEIZ. BMMENS X OB - HIRN O
ANEZOV Y (Hb) &HMiaNDIF7roe >
(Mb) T, ZOMFELIRREIC L Y POREAZALT
% 7%, WFit Hb/Mb (oxy-Hb/Mb) &, [il
F#1t Hb/Mb (deoxy-Hb/Mb) DiREZEAL % IE2Z
BRICHEBTE 2", F 72, oxy-Hb/Mb &
deoxy-Hb/Mb OFITH HHEANEZ T L~ (total-
Hb/Mb) &, BISZEB oM R %2R T. HED
NIRS Tl. Hb & Mb D EZL 2 KT 2 =
LIETEROVD, —HAICIE NIRS 12X D llE L

=Y 7 FVD80%IE Hb THE" L EhTwh,

B-SES i O i e FALIREEIZEI 3 A W28 T,
WABEIIB T s EBLAMBEH b —=2 7
T OMGIRFACIRAEDS X R DOZLY | % A%
PN BT 2 555 T LM o T B o R R ALK
Y BHEEN TV S, ICUBRFIIHT 5
B-SES Fiti H o i R AV IRTE 2 5FAifi L 72 a5 13 2%
Vo HfR L7z & 912 ICU 412 B-SES # % i L
oWty WA IREE 2R 5 W RS 5 o
MR ASEE) R ISR ARICKH S &, oxy-Hb/Mb
DA Uit deoxy-Hb/Mb 23340 Ll 5 2
EAS, PHEEVEBIIRTELIE % APk L 72 B O AT
ONIRSFF R E LTHEShTwa”, $72,
ICU-AW % §:38 L 29 WRUMLAE Tl 7 W O/
BRI HZLIRE D LA s ShTH ™2,
B-SES FEjitih O e R ALIREAME T AN L e 5]
REl2sH 5, 2T, AWFETIE. ICU BHIC
B-SES # %ML, /N4 & VA >, BRI A A5
HroZ®) B & 0N OMUILT B X OBEE)
DOHBFZLREZHOL NI LI E2HNE L,
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. fwBlAy 3

A, NERETHESRIIZEICHT S
(SRRt S DN YN N e o = B
DRB. GRAFET19R024) %1 CTHEME L 720 B
B F 72 3R O FRRIRE S TR WAL
IAREEEI, BIENA 2 Fm & B THM L, X
HCHEE720 20010 E % FE L TW7225,
WA GMIENLT H BEDD o722 LT A,
a0 RN X B MAHIRIC L D REED S OFE
AR 2SHEE L 220 . 5 BIOWETIHIEEZ KT L7z,
5B 2 BIOBERH L. Bk EO 2D, JEdh
DEHPRTT, BELZZMENTE Rdolzlz
DIFNT 2 HERAL L. 50 O 3IEBI DR % RIF%E
DWEDETE L, r—AY ) =Xk LTHET
%o

m. x4eehk

1. RARRE
SEGE, R AE B A 8 o Bt e EE R A2
Y7 —=DICUICAE L7z, 4E#i205 2L 80
Ko EEE L7z,
SHGHEHE OB SE, BRFIEHE, ke & D)
TR,
1) ERS
(1) W20l E80MAT O ICU A B
(2) NLFWEZE, JEREOFMICED ST,
A - AR R A 25 70 VW B E (R R R
fFIE (Sp0,) 93% Lh k]
(3) WA Z VA Y OEF D v G
(LLF. SBP) : 90mmHg Bl E. DA% (U
T HR) @500\ / 43P E12008 / 55 A) ]
2) Byt
(1) 2w P, BRER. SREERGHIE IR
DOfFAER, # 1 ~ 5 MG, BRIHME
EhaE

(2) v MEREATE (8. K. T

oM S, FoREEOHLEE T
JRCEFNE M i R L A

(3) XA &IV A ORE (SBP: 90mmHg &
@i, HR @ 50081 / 732k di, 120101 / 73 LAk,
SpO, : 93% i)

3) B-SES 2045 [ o 11 2k

(1) FMEREOD - 756

(2) N4 ZVH A voRE (2) BRI EED
(3) KZFMUL)

2. ZObk3d—-b

INA Z VA Y DREB X OTRIRIE O W A2
OHNH» S, BEICBSES #2040, HH
FEMiL7zo B, BEMFICU ZBE LT
BSES# T & L7, BSESF M 5 1 H (B-SES
Day1). 7 H (B-SESDay 7). 14H (B-SES Day
14) 12, B-SES EJlimith DN 4 ¥ V4 > Bk
1L 7 A oWl @& B X U B-SES H o B 5
(Gastrocnemius muscle : GM) . /M55 (Vastus
lateralis muscle : LV) O M FE LR %, NIRS
W CllE L7z B-SES Day 1 Ejih D /N1 %
WHA UDBEELTWZ L DR TE 7254,
Day 2 LAFE® B-SES % [f] USRI EE T oM L 72,
BEOEMET—5 (Fin, IR, RE, BEHE,
ZWi%. MR & VTSR,

3. B-SES

B-SES Oz, VN ) F—v 3 VREER
#3424 ®E  AUTO TENS PRO Rehabili Unit (FkaX
Kt A=~ — A& VIR AR L7, NV
b A A B (B 3 em BEMD) . WORKE (%
IR 3cm) . W FER (NBHEEM 3 cm) (123
L7zo BSES ®E— Fid, BEEHCRkE Sh7zBEH
V7 bE=F (Bin 5 14308 F T2 3Hz A
520Hz \Z i, 20Hz T 3 Bflik. 2 MRk & L.
TR 143080 & 1 20Hz A5 3 Hz \2iliik) %
o L7z MR EE L. ICU Ao HE B E A%
RTHDHDT, MHIPHGEANERR T & % i/NRORM
BREEE L7z, B AICBWT, KR - IR oI
MOAHHTE AREORELT2HESY 0%k
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1TE9e % 2% 12, EHIII40%, EHFTIIA—%
—AKBE 2 (FEATER 35mA). FEE1 (FAT
Wit 2mA) & L7z, B, BSES Tl ffifz&
T 195 203 [ B L2 U 9 B 72 0 S8 28R ) 0 58 1A T
ThrI b, ELOikETGM O & 2
MEIEACERT 2 2 L % HBLCEZE L. T
B S T WD &L 72,

4. B-SES fi#gDI\1 7 LY 1 U DAIE

B-SES B % 1 47 & B-SES #& 1" 1 43R l2 /3 A
VA OWE E BRI A A 5587 (BGA)
FEBLL. NS4V AL i Bk S
(IntelliVue MP 50, 74U vy 7AxXTLZ fu=7
AV x5y (BR) 5. 1R (BT). HR. SBP.
LRMIME (DBP). ME (RR). SpO,% #t fk
L 7zo BGA &, A I & A A 45 #r 3% i
(ABL80OOFLEX, 7 Y% A —%— (¥k)) #HWT,
pH. BRI AL FE 50 (PaCO,) . B ifi ik
FoE (Pa0O,) . FLEERME % 5 L7z,

5. B-SES FODEREERILINRE

MR LIRAE X, B-SES BiUGHT D% 1 43 A
5 BSES# T 5 4 % T, NIRS % v Tl
M U7ze fHEFIRSERR I, 507 AR AL
Wk & = ¥ & 1& Pocket NIRS Duo. (¥4 F+&
A (#)) <. A% K& 735nm. 810nm,
850nm, 7 U — 7 DEZGHEHEIZ. 4em TH
%o 70— 7RI, VL Tl KIET-E8% 0 %.
AV i B BT 2L B A 2 100 % & L 72 IS0 9 30
GM X FEED I pi % 0 %, PR E100% &
L7230 % 435 T MiIEA IR & %% L& L
7eo T — TN, FREHED RN I o TR
L. BaonNy FTe7u—-7%28w, XL,
i % 1 H X, oxy-Hb/Mb. deoxy-Hb/Mb .
total-Hb/Mb T, B-SES Bil## 1 43-Hi % & B-SES ##
T 5% % F T ® oxy-Hb/Mb. deoxy-Hb/Mb.
total-Hb/Mb 21t (A) %277 7 T/RL. T b
OB A BRI L7z,
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6. BFRRED KUK TEIHE

70— 7RG AL O KR IS P & T RRE P A 2
AV x—TMEL, HARORHEEL L. 70—
TGO GM & VL OB PIRIHIE X, B2 TR
WiEt (v AL, WEL 7.

V. REFIFER

SIEFOT 7 4 =)V &FK 1 IR L7z, BSES
OFENiE. FER) 11X, Day 1 55 Day 13%F T, JE
%) 2 1%, Day 14 & Day 11% T, B 31X, Day
1725 Day 13F T17 - 72

1. fiEB 1. 405%. Bk

BUREE @ AR CESE T IS T% LBk %.
SHERAME (PR A I 000 S S A 55
AMETE < BB I, SUNIE, RTSEEE T, BEER
BT BHIAME (I & P&, Bas
P WA RS A ) . SERAE
5 (fies 7 FEMERZSRTHT) . WEAME (A
W, WIS, A5 12 R g - HES AT
Fef 2 -9 W, A10-1UEE ). Uik
AWM (B R s o B R ) & 38 &

x®1 B2EFEOTOT 4 —ILEFIRER
Table 1 Patient Profile and Respiratory Care

FEF) 1 fEF) 2 fERF) 3

Fip =x 40 43 23
TR =1 =1 Bt
Bk cm 170 170 170
& kg 75.0 95.0 82.0
BMI kg/m? 25.9 30.3 25.3
FAEE

KER mm 51.0 59.4 52.5

ThE mm 34.0 39.5 37.3
KT HEIFE

KAR mm 11 13 11

ThE mm 13 14
K[ERE B B B

Sk Sk

AL BL (PS, CPAP)  (PS, CPAP)

BREE % 35 30 24

PEEP cmH,0 5 8

PSHE cmH,0 ) 8

BMI : Body Mass Index, PEEP : FEXU&AKBAT, PS : Pressure Support,
CPAP : Continuous Positive Airway Pressure,
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ICUICAZE L7,

BEARIE © &SI AR, PRI Z Lo

e A1 HCAUE IR L. N TR g is ot
T ML & PR LR B N A AT o T Tz,
A N A s A7 3 BR R BT Lok L C RIS 2 AT, A2
MAZR U CHlE R L — Ui A % Hif7 L7z, B
BB 2 TR B - 72 D 5UINIED D
D TSR & 7 o 72 CB1490 H AT & i
17 : B-SES Day 6) o FFIIREEIIIE 4 ICRZE L
8 i HAZ NI & BEINE L 7243, B 554
D7 OFREME IS N, B5BMBELWALT
W7z,

899 H (BSES Day 1) 12, ll5A A3 ek
L7720 B L — > hshk S iz iR o
ELEAMERR S, B-SES Bk & 7% - 725 B-SES i,
IO — A TH FRRIC A % B 72720, T
DA, FEhtiL7zo B-SES Day 1 DB E DL
(BERRASIEHE b L2 & FINT9 2 R H) - 1GE) o il
FROMEE) &, Filkh 7 —255. ICU mibgRE~N v
[N SN VAT 1% | O B AR N A DR
WKL RN B T > 720 BE DO ERIRE R,
Glasgow Coma Scale (GCS) T E: 1 (Eye
opening : FAFTELTHEIR L Z2vy), VT (Best
verbal response : & E A ). M: 4 (Best
motor response : i AN E A S FkET ), HHER
IR R 3. Richmond Agitation-Sedation Scale
(RASS) -4 (ER\EHEHIREE @ P OM) SRR 72
MEAERFECE < FIMIRT %) 7225 —R
241 (FEBHE SV RV AT EbEDbLTY
%) Tdholzo BSESEid, THREZEH»E %\
EIHRE LTS, BiEEEDOD, T
BH Y 72 8 5) % 7D 72,

B-SES Hitc» /34 # V¥4 » (BT. HR. BP.
RR) 1221t % 2% 3. BGA % Pa0,7%130mmHg
2> 598mmHg (2K F L7225, SpO, DK T id o
otz (F2)

GM D i RFEALIREE (B 1A) 3. B-SES B4
. Aoxy-Hb/Mb %%, 34> Tl & % - 7214,
4 TRA L, 0%l L7z, Adeoxy-Hb/
Mb X, B-SES B4k, 1 CTHIML7-#%. 3

#F2 B-SES#ifD/I\1Z LT 2 EBIRMARDHT—5
Table 2 Vital signs and arterial blood gas analysis data
before and after B-SES

A 1 SEG) 2 FEB 3

B-SES BAtG ®T Bsa By BAsa ®T

R RC 37.7 37.8 38.4 383 37.7 37.6

o254 Bl/% 27 28 15 16 16 16

VS icE- 4 B/4% 117 113 90 89 95 90

IGEHAME  mmHg 135 136 185 186 130 133

HARMME  mmHg 68 68 83 86 68 70

Sp0. % 100 100 95 94 98 99

pH 7429 7459  7.466 7470  7.387  7.390

PaCO; mmHg 419 39.4 3238 315 49.3 48.2

Pa0, mmHg 130 95.5 65.1 76.8 87.7 95.3

AR mg/dl 12 12 11 12 3 5
BSES : < kAR AT SO, Spo, : BEECOIBIMRIARHAIRIAL, Paco, : MHNRILRELHIKAE, Pas, : BN

SR SE

SETERAL. E0%k. S5oFTHmML. 3E—
5% & 72 o 72 Atotal-Hb/Mb (Z B-SES B4, it
L Twol, VLOFERFZLRE (K1B) (&,
1055 135 RB D726, HERAKE LB &, 10
53 LABE @D NIRS 7 — % 1%, @A 20 5 BRAh L 726
Aoxy-Hb/Mb &, B-SES F#51% 4 75 % T4 L.
Z D105 Tillits L Tv72. Adeoxy-Hb/Mb i,
B-SES a# 7 50 F T L7z, i LTz,
Atotal-Hb/Mb &, B#GHE 177 £ TWA L 7225,
Z D%, Wi L T,

B-SES Day 7 3 & Uf Day 1312 % NIRS {#ll5g %= %
i L7225, Bk EAFRA: L. B-SES HHOKE) 2
%4 MBRTICIZE S R h o 72,

2. fEFI2. 43%. B

BIRGIE © ZGlH TR WE . SRBRBIAE R
LMl IR DIRTE T & o 7245, ks A OO
B L7co mxz AV F -4, ARG (GH5
PECOREF L, ZAMINEN L, REE.
AR . SHERAME 48 7 BHER 2SR 9T |
W ERs M (MBI SN, TiHERE LR, A5 85 s
frs T, 225 1 EE . WA 1 Pk E ) |
JEER G (b ISR, BEREIR ) . & #5M5
(GHCAE &I, WSS WESME (K
IRE-FEifai) B3, ICUICAR L,

PEAENE - Fac gz Lo

FEH A 1 H SR L. AN TIPas i Bl
FC BRI S B I 2 AT o Tz B
B, W B, & S T LBIA I e Al
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K1 fEFI1  B-SES FDEREEZRILIREE
A BHERS (GM)

B : SMALES (VL)
B-SES : N)U MBI B HEREE
=== \Oxy-Hb/Mb : BRIENETOEY / =4 J0E

>
mmmm Adeoxy-Hb/Mb : BREESRIENESIOEY / =F
Joey

mmmm Atotal-Hb/Mb | $8NEJOEY / =4 J0OEY
Fig. 1 Case 1 Muscle oxygenation state during B-SES

A: gastrocnemius muscle (GM)

B: vastus lateralis muscle (VL)

B-SES: Belt electrode - skeletal muscle electrical

stimulation

= \OXY-Hb/Mb: oxygenated hemoglobin/

myoglobin

mmmm \deoxy-Hb/Mb: deoxygenated hemoglobin/

myoglobin

= A\ total-Hb/Mb: total hemoglobin/myoglobin

ZHifT L7z ARERE A EEEInd, mEE %
Ty PSR & 2o 700 BIMERS MR, SM5 1
M5 Pa BT RAaERERZ. 7 HHICE
BT & A RBRA A W iR TS Ly P4l & JiAT
L7z WHRIRRE I TR 4 \2RE L T W72y, itk o
72D & N TP B MkGE L T/,

AREBEEEEITOMBETH o 7255 B
BERGIZ, Mtk o4 T~ D B-SES O % i 0 7 1]
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ICU A% 99 H HIZAMEIC X 2 iRl ot &
Wit DGR L E L7 Z & 7 L. B-SES % B
B L 72, W 4% # 1X. Pressure Support,
Continuous Positive Airway Pressure (PS,
CPAP : BHH#i5) THR— MEIE5ecmH,0. W
ABE I 1X30% T&H o 720 B-SES Dayl ® B H
DL, HMES 7 -5, ICU mikiE~Ny F
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Td - 7225 BSES #13. 76.8mmHg & 7% 1),
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GM O FRFACKE (M 2A) 3, BHEOER
IREDEH T % <. B-SES IS TR OB 72
P20, EMOBFAKE < D SRS
L7zo VL OfhfEFALIKE (M 2B) Tid, B-SES
B 4G % 2> 5154 ¥ T, Aoxy-Hb/Mb. Adeoxy-
Hb/Mb. Atotal-Hb/Mb 1%, i % 72720

B-SES i&, Day 1 » 5 Day 11 ¥ T 9 Jiti L.
B-SES Day 7 |2 NIRS #ll7€ 2 92t L 72 2%, EakFs
EAFEAE L. B-SES HOEKE AL < EHTICI3E
2ol

3. REFI3. 23%. B

BURIE < /N o B B) i 0> HUMER I T RS iR
Ho WITAINVF—IME BERAME (SERERES L0
JE AMETEC BT I, B, SUBE. BHTH
Bad WSS, REEEI) . Binst
% (RTSE BIRCE . e ad, SREai A&
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Fig. 2 Case 2 Muscle oxygenation state during B-SES

A: gastrocnemius muscle (GM)

B: vastus lateralis muscle (VL)

B-SES: Belt electrode - skeletal muscle electrical

stimulation

=== \OXY-Hb/Mb: oxygenated hemoglobin/

myoglobin

mmmm \deoxy-Hb/Mb: deoxygenated hemoglobin/

myoglobin

= \total-Hb/Mb: total hemoglobin/myoglobin

ICUIZAZE L7z,
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WDI & o7z (FE179 H IZHEEE & B o597
(2K U T4l &2 Ji47 - B-SES Day 5)0 WU iKRE X
TRANZRE L7275, B E SO 0K THE L

AHb/Mb(uM/L)

O P N W & U O N

'
-

'
w N

1
-10 5 10 15 20 25
Time(min)

AHb/Mb(uM/L)
5 -

4 4 <€

‘T'wvw"VV“WV
K T T T
10 5 10 15

2|0 25
Time(min)
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Fig. 3 Case 3 Muscle oxygenation state during B-SES

A: gastrocnemius muscle (GM)

B: vastus lateralis muscle (VL)

B-SES: Belt electrode - skeletal muscle electrical

stimulation

mmmm \OXY-Hb/Mb: oxygenated hemoglobin/

myoglobin

= \deoxy-Hb/Mb: deoxygenated hemoglobin/

myoglobin

= \total-Hb/Mb: total hemoglobin/myoglobin

N LI 2 B ke L T 7o

1455 1 i v R oD 3 & fERE L 72 ICU A 281390
H H 12 BSES % B4 L 720 I WE 45 3 1%, PS,
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BALELRIRETH - 72 BEOEMRIREZ,

37



ik - EE T - AR BaR

GCSTE:3 (UL OB, V:T. M :
4 (IR L 5), HEFEEA O kil 5 T T
RASS & -2 (B SEFRIRTE © IF OS2 108 A i
DT A4 - ary 7 MDUEE) Tholze

B-SES 1 43 + B-SES# 1" 1 43Hi® BP, HR IZ
%4t 7% {. RR. PaCO,. Pa0,iZ b £ 1t% o 7%
Mmootz (F2).

GM D i RFEALIREE (M 3A) 13, B-SES B4
. Aoxy-Hb/Mb L i3 L. Adeoxy-Hb/Mb I,
455 FTHML, 759 ET—ETHo72d £
DR L T 7zo Atotal-Hb/Mb (&, B 5 4
FTWIML., 20k, —ELko7z. VLOFB
FALRE (K 3B) Tid. B-SES B#h#125 % T
Aoxy-Hb/Mb . Adeoxy-Hb/Mb . Atotal-Hb/Mb
EHITIFIZ—ETH B 25 TNLIBE. Aoxy-Hb/
Mb. Atotal-Hb/Mb i #lii 3. Adeoxy-Hb/Mb 1%
Wik L 720

B-SES Day 7 3 X UF Day 13123 NIRS il 52 %= %
Wi L7275, REakREEAFRAF L. B-SES EltiH ok
Bs% . RITICIRHE & o 72,

V. %

1. ICU EBE~D B-SES &
3HDOBFIL. 20~40%f T, HHEELER
IMETH o7 3K E DM ATEC SN, M
R SEETE QL S R WKL TRE R RS T
Wzo JEBI 11X TRCIZIME 2 38D e dr o 72H5
I a—KAETHTICEZ B0 72720, AT
2D &IZ B-SES % %t L 720 B 2 138 85 37
EHRIBEERH 0. Z DM BSES % B
ML 7z0 fER 2 TIE Witk 2 H H Tldd o 7225
H T % & 72 BSES DEIiAHHETDH - 726
JEF 3 T, BHHNGORENEETH D,
B-SES Day 1 %4513 H TH - 720 3B L b 12,
BHRIBGREE T, N4 & VA~ OB A HHE
fENIZE EF D, B-SES OFE A gE & HIHr & v
Too BilbiEZA 05 ICURETIE, BARD
BRIBRETH > TH, THOMEES D D |

38

ST B APRKRE - FRBAE
B-SES "1 NIRS #ll5€ XN #ETdH - 720

2. B-SES =fEHho/\1 F LY 41V DE(L

BPICBI L CTld. 34EHI & & B-SES % i 12
HR @ L5-% BP 0%t % 8 % 4> 720 Pa0,.
SpO,IZB L Tid, #EMI 1 LA Tt B-SES % i
@ Pa0,» 13 9 A B-SES EJtifii & V) Ao 720 IE
Bl 1 CTid PaO, DI FHFED HN/z25, IKF LT
D Pa0, D I HHAPANICE & F . SpO, DK T
FED SN Dotz ZORESNS, BSES £l
BRI ISR ISR T AL ENH L L EZ O
LH NI %A L -EERE ICHT 5
B-SES ®FE Ml L CTid. A" »3eah%
B LTB Y, NLIFRZROBE S DOEE I
RV ERNT W5,

3. B-SES Xitt-hDEhERRILIARE

GM D EFEALIRE I, FEBI 1 & 3 HYHHT T RE
Tholoo EF1T (K1A) E. FHIGE TS
% Aoxy-Hb/Mb @ 341 &, 55 PUHE THIN T %
Adeoxy-Hb/Mb @ 3§ 4 53728 5 11, Atotal-Hb/
Mb 28I L CTWB 2 &5, Ml asHEm L <
WaEHEM S S, FER 3. I IS LD
Adeoxy-Hb/Mb A5 — H 8414~ % #5, Atotal-Hb/
Mb O¥IMC L D, #I L Two/zEZON D,
Z D 2EBI O RFALEE L, Atotal- Hb/Mb D
Bma K & <. Aoxy-Hb/Mb A% i 12 & 222
HBOHFHIMLTBE Y HANREMIL 5501247
DNTVWBEILEARL TS,

VL O bR, JEF 113, 100 To
AT T 1. Atotal-Hb/Mb @ 38 i % 52 8 7= A%,
Aoxy-Hb/Mb. Adeoxy-Hb/Mb (21Zi1Z—%ETH %,
JE B 2 &, Aoxy-Hb/Mb . Adeoxy-Hb/Mb .
Atotal-Hb/Mb (&, #i¥d % 387z, fEf] 313, 14
43 LIt 1Z Atotal-Hb/Mb 2384019 % & . Aoxy-Hb/
Mb D340, Adeoxy-Hb/Mb DA% i T 5,
VL O EEIE. GM X ) /&L, R
xtUCy B EE DA o 7o W R ATE Vo

B-SES % i o il FARE Iz, HESY 12k
i, 1) total-Hb/Mb & 4> %, 2) total-Hb/



ICU JBH2 BT 5 i d S dh O iR ALIRE DR « 7 — A 2 — Xf%E

Mb #hn#, 3) total-Hb/Mb Z{b7 L 3o
DA TIHE IR LME SN TW5, total-
Hb/Mb &N, @ OB EE) & [H L3y —
> C. BSES Bilf & & 12 total- Hb/Mb A5— H.j%
L. ZOHK. AL, FHEI X RE
PHEBE I N L7729, oxy-Hb/Mb ik 3 % 3,

total-Hb/Mb @ 5§ i 12 £ v 38 il 37 %, Adeoxy-
Hb/Mb &, Aoxy-Hb/Mb & ¥ ® Z AL % 9 4,

Total-Hb/Mb ¥ 1 % 1. oxy-Hb/Mb & total-Hb/
Mb %3 B-SES B4 & & & (2 Hi /i L. deoxy-Hb/
Mb &, 1FEAEZEL RV HEVIEHDT 5,
BIGHEIC & ) BRESTHE SN TV RI2b 20 b5
T, MR ORI T deoxy-Hb/Mb 257 4 v ¥ 2 7
T hENTWEREEZOND, THE. FEEEH)
TIXEAD SNy — T, BSES ICHHTH
BUREVEDSD o AWFEDORER 1 - 3 D GM I,
Atotal-Hb/Mb ¥ IMENZFPL L TV 2, FER 3 D
VL (&, AtotalHb/Mb A BIZRENTHLEE R D
b,

VI. WEFEDRRS

AWFFETIL. B-SES % i T & 72 REBI25 5l & A
<. WO NIRSWENLE LT TE Ldorzlz
B, MBFELIREOMATIL 3 BICL & o7 &
id, AFZEIR b o ICU ARBEIZ, NV b E
T A5 TV B RS B R R 03 B B DS o
7o 2 b, TR RIS DA 5F% T, B-SES %
WIS TEBIEBB DR o7z LATMZ,
COVID-19/&4C L 2 ICUSBHOEBH 2 L2 LD
HWENTE LD o722 LIk %, BSES Eltirh o
Pa0,—#8 T T % 72 TH Y. B-SES FEljiti &
DBEILEN TR VDS, Stk EREKE Hia,
BEIDLETH %,

NIRS 7€ (%, EAkFEEIZ LD, WEBAMOIE
AR D &3, BEEEE) A L,
RRELIZMENTE R o7z, ROVEEHIREF 72
EERIEHCTH 2 BEEZFRIIL T LEDH
%o F 72, B-SES Okl X 2RHE IOV T,

PERFROIE DS T & e o T 72D, ARIFFE TIIANT
T&E Lo 72, BSES o#)Hix, ICU BEITARD
2B EAENL SITB S, Gl 50 g
fLE#i—Sh7=78 b I — VOREPLETH S,

VI. 555

ICU B & 3B I SRR T X 2 M ED
B-SES # %jifi L. GM & VL O H ZILIRE % B
FL720 BSESHDONA vt 4 Y IZRELTH
D\ HERFACIRIE IR FIRE 2 RO Lo 72,
ICU BH~D, BSESIZXBUNE)F—va v
FhlE, WEEEREICELT L5601, FEET s
LIIMREEE R B, Sk, EBIEE EA, B-SES
KO WA 7 AR IEHE - O b I—VORKER L
A L TCOL REDD Do

FIEHER
HHAEHOAMIEIZE S 2 AU v

SRR

1) Kress JP, Hall JB. ICU-acquired weakness and
recovery from critical illness. N Engl J Med 370;
1626-1635, 2014.

2) Needham DM, Davidson J, Cohen H, Hopkins RO,
Weinert C, Wunsch H, Zawistowski C, Bemis-
Dougherty A, Berney SC, Bienvenu O], Brady SL,
Brodsky MB, Denehy L, Elliott D, Flatley, C, Harabin
AL, Jones C, Louis D, Meltzer W, Muldoon SR,
Palmer JB, Perme C, Robinson M, Schmidt DM,
Scruth E, Spill GR, Storey CP, Render M, Votto J,
Harvey MA. Improving long-term outcomes after
discharge from intensive care unit: Report from a
stakeholders' conference. Crit Care Med 40: 502-
509, 2012.

3) Schweickert WD, Hall J. ICU-acquired weakness.
CHEST 131: 1541-1549, 2007.

4) Stevens RD, Marshall SA, Cornblath DR, Hoke A,
Needham DM, de Jonghe B, Ali NA, Sharshar T. A

framework for diagnosing and classifying intensive

39



ek - AER T - ARG - Wl

care unit-acquired weakness. Crit Care Med 37:
$299-s308, 2009.

5) Abdelmalik PA, Rakocevic G. Propofol as a risk
factor for ICU-acquired weakness in septic patients
with acute respiratory failure. Can J Neurol Sci, 44:
295-303, 2017.

6 ) Wieske L, Dettling-Thnenfeldt DS, Verhamme C,
Nollet F, van Schaik IN, Schultz M]J, Horn J, van der
Schaaf M. Impact of ICU-acquired weakness on post-
ICU physical functioning: a follow-up study. Crit Care
19: 196. 2015.

7) Ali NA, O'Brien Jr. JM, Hoffmann SP, Phillips G,
Garland A, Finley JCW, Aimoosa K, Hejal R, Wolf
KM, Lemeshow S, Connors Jr. AF, Marsh CB.
Acquired weakness, handgrip strength, and
mortality in critically ill patients. Am J Respir Crit
Care Med 178: 261-268, 2008.

8) AR, VHHIE, FHECE IS, RS, U
B, B ZAT, /NIRELE, ARy, MR, 1T HER,
HEME—, & HEEORER, JNEF A, RINE, eHF
3, BEILTE L, AR IEA, BARTE, R, 5SS,
A IER, AR, B 4 IIED7, AEHER], P&,
R RK, MARRS, FRAZ, IWH, B
RSB 2RI N 7= 3 v R
ol zF A= barerh R AEPERE 24
255-303, 2017.

9) HWBA. ICU ICBI 2 HEHBEDOLEB L 5HO
B HEEMIREE  31:544-9, 2024.

10) FrEJ ICU IZBT LM ALY F—2a >
9%, Jpn J Rehabil Med 61: 750-756, 2024.

11) H A #5555 g 23 B-SES i 70 F
5l& TEIHE 2 ). 2017.

12) Miyamoto T, Fukuda K, Kimura T, Matsubara Y,
Tsuda K, Moritani T. Effect of percutaneous
electrical muscle stimulation on postprandial
hyperglycemia in type 2 diabetes. Diabetes Res Clin
Pract 96: 306-312, 2012.

13) Jullfl, IS, HRHEE, SRR, AllAA,
¥Rz, IO, EE S H IS 5 Electrical
Muscle Stimulation @ %4 D MeEt. E L KF )
Y7 — 33 AR RRE3S ], 65-69, 2014.

14) B & D57, BRI, BB, R, g
WHEZ, AR4E. EEFEE RBRBEICI B -5

40

Be - ABRKH - FARGAE

Wi AT L 22 SR PR A AT o0 —
Bl : B 7 ) NaaE 30: 350-354, 2022.

15) Poulsen J, Moller K, Jensen CV, Weisdorf Si,
Kehlet H, Perner A. Effect of transcutaneous
electrical muscle stimulation on muscle volume in
patients with septic shock. Crit Care Med 39: 456-
461, 2011.

16) Abdellaoui A, Préfaut C, Gouzi F, Couillard A,
Coisy-Quivy M, Hugon G, Molinari N, Lafontaine T,
Jonquet O, Laoudj-Chenivesse D, Hayot M. Skeletal
muscle effects of electrostimulation after COPD
exacerbation: a pilot study. Eur Resp J 38: 781-788,
2011.

17) PR B S WG B O FE - = AV F—LH oW
JE ¢ NIRS —2:H & BR—. A (Bs). BriE
ZHRHE. B5L. pp 227-231, 2016.

18) "FRIENE, AEARGE, EEORME, AT, WA
HICBT2ESMBEH 2N L —= v THOf
W ALIRRE B L O 0221k, B KR
RS 22: 25-29, 2016.

19) HERE, BERT, PRIER, SARMRGE. B A
BRI BT % i SR b o IR O f R R ALK
R R AR — Y ER RS #5367 ¢ 27-38,
2024.

20) EARBGE, WNIEF, FHKRME, RS —, Ay
T 6 3 BIAAT BRI O AR EIEIC X Y BA
FEVE B IR AL AE A3 25 b & L7z COPD & @ 1 f.
HIFZ 7 ) 3258 27: 188-192, 2018.

21) De Blasi RA, Palmisani S, Alampi D, Mercieri M,
Romano R, Collini S, Pinto G. Microvascular
dysfunction and skeletal muscle oxygenation
assessed by phase-modulation near-infrared
spectroscopy in patients with septic shock. Intensive
Care Med 31: 1661-1668, 2005.

22) Creteur J, Carollo T, Soldati G, Buchele G, De
Backer D, Vincent J-L The prognostic value of
muscle StO, in septic patients. Intensive Care Med,
33: 1549-1556, 2007.



EB=Eaas(ICBIF DD Slack length
& Z DEERAFHEIC DUV T DIRZE

/J\i% :fg (RBRZRR—VERSHREH. WEAEIR-YVITOE-—Y3>2rR—)
‘I%Zk%g{“ (RBRFRR—VERSZHRH. REXFKIERAEZHRED
Emﬁg}ﬂzﬁj (RBRZRAR—VERSZHEN. REXFHEFEEREFED
W [—I—I%—A (FRBRZRR—VERSZWER. EAZAREZEAEZED

IJJ EEI ‘(ETA“ (RBRXFRAR—VERSHITH. REXFEEFEEEFED

The Characteristics of Tendon Slack Length on Triceps Brachii
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Abstract

The Electromechanical Delay (EMD) is mainly caused by the stretching of the series elastic component (SEC) by the
contractile element. The tendon slack length would be more affected for motor control on the upper limb because its joints
especially require more precise control than the lower limb joints. There is the possibility that the upper limb tendons have
different behavior. In addition, a tendon on the lower limb is too long to be captured by one prove of ultrasonogram. The
tendon length on the triceps brachii (TB) is 10-15 mm and it could be captured by one probe. In the present study, we focus on
the changing behavior during the stretching slack length of the tendon on TB.

Six healthy subjects were recruited. The trials were elbow concentric contraction for 30, 60, and 90% of maximal voluntary
contraction (MVC) with seated position. The distal tendon of TB was captured by using B-mode ultrasonography. Each trial
was tested for three times, and before test trials the MVC trials were tested for two times. The electromyography was recorded
from biceps brachii (BB) and TB. The percentage of tendon stretching length was calculated by dividing the tendon length
during muscle contracting by relaxing.

In the 60%MVC and 90%MVC trials, the tendon length at contraction condition was significantly longer than that of the
relaxation condition. The percentage of tendon stretching length in 30%MVC was shorter than that of 60%MVC and
90%MVC.

The percentage tendon stretching length was significantly different between 30% to 60%MVC and 60% to 90%MVC,
and the results follow the Achilles tendon research. From these results, in the upper limb muscle tendon have the slack length as

well as lower limb tendons, and the behavior has similar pattern with lower limb tendon.

Keywords: ultrasonogram, toe region, linear region

(Tokai J. Sports Med. Sci. No. 37, 41-47, 2025)
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Associations Between Active Travel Behavior, Sedentary Travel Behavior and Obesity

Among Adults in Regional Areas of Japan: A Cross-sectional Study
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Abstract

Introduction: Findings on the relationship between transport-related physical activity and obesity are mainly from Western
countries. They may not apply to Japan, where the nature of travel behaviour and the prevalence of obesity differ from such
countries. This study examined the association between travel behaviour and obesity among adults living in a regional city.

Methods: This cross-sectional study used data from an online survey conducted in 2022, including 1,000 adults living in a
regional city. Obesity was defined as BMI 225 kg/m”. We assessed time spent walking, cycling, car use, and public transportation
use during an average week and categorised them into active travel (AT), sedentary travel (ST), and mixed travel (MT). We
examined the association between travel behaviour and obesity using logistic regression analysis unadjusted (Model 1) and
adjusted for age, gender, exercise habits, and food intake (Model 2).

Results: After excluding those with missing data, the analytical sample was 945. Obesity participants were 20.5% (26.7% of
men, 14.3% of women). The prevalence was 8.1% for AT (8.4% of men, 7.9% of women), 7.7% for ST (8.0% of men, 7.5% of
women), and 84.2% for MT (83.6% of men, 84.6% of women). There was significant association between travel behaviour and
obesity: compared to ST, the odds ratio of being obesity was 0.40 (95% CI: 0.17, 0.97) for AT (Model 1). However, Model 2
showed no significant association with travel behaviour.

Conclusions: Japanese people are relatively less obesity than people in Western countries, which may result in differences in
the findings between this and previous studies. Meanwhile, this study analysed only obesity as a health outcome. Future studies

in Japan need to examine associations between travel behaviour and other health outcomes.

Keywords: Travel behavior, Physical activity, Obesity
(Tokai J. Sports Med. Sci. No. 37, 49-56, 2025)
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X1 osE (CESEEIETEE) ORR
Table 1 Characteristics of sample.

BH A5 I v A B iabrpis o i
n=945 n=194 n=751
FEEHE (SD)GK) 44.5(13.7)  45.8(13.5)  44.2(13.9)
BRI E (%) 50.3 65.5 46.5 <0.001
FFE(SD)(Jnl/i8) 3.3(2.8) 2.9(2.9) 3.4(2.8)
fEHR -2 ] (SD) (R /1)) 41.0(57.00  38.4(40.1)  41.9(59.0)
30 4 LA 3 (%) 38.3 35.0 39.1
B I FH A8 FE (SD)([a1/36) 0.7(1.7) 0.7(1.7) 0.7(1.7)
Ak PRI B (SD)(El/H) - 34.0(58.9) 49.0(57.3)  30.2(40.9)
I FH A8 FE(SD)([R1/38) 4.0(2.7) 4.1(2.7) 4.0(2.7)
HEIHE 60 LA EFHFE (%) 29.6 32.0 29.0
PRI R (SD)(EIAH) - 55.2(73.4) 63.9(89.4)  52.8(68.2)
. ST (%) 7.7 9.3 7.3
# MT (%) 84.2 86.1 83.6
AT (%) 8.1 4.6 9.1
HEEEE (%) 36.4 26.8 38.9 <0.05
BHEEHLZVLE (%) 38.1 59.8 34.3 <0.001
(%)
. 24.7
20
15
11.6
10
5
0
ST MT AT

1 BETEICSIIDIEBEIS

Fig 1 The prevalence of obesity by travel behaviour.
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x2 OYRTFyILERSHORER (BIEBICHIFZEEBREDS v X)
Table 2 Logistic regression analysis of odds ratio of being obesity.

EHH Model 1: v XLt (95%fE#E X M) Model 2: v X I (95% 1548 X M)
ST H e HE
BETE) MT 0.81 (0.46, 1.42) 0.85 (0.47, 1.56)
AT 0.40 (0.17, 0.97)* 0.48 (0.19, 1.22)
205 A% - HE
301X 1.69 (0.96, 2.97)
G 40m% AR 2.09 (1.20, 3.64)*
50551 1.77 (1.00, 3.12)*
60m% 1R 2.84 (1.60, 5.04)**
" Bk e
g 0.41 (0.29, 0.58)**
N L HE
EIER AV 0.41 (0.28, 0.60)**
o @A HYE
e S N 3.84 (2.70, 5.46)**

*: p<0.05, **: p<0.001

P B AS IR I L2 LA & (p<0.001) (2T
TEB) B R E A LI O I R S I LA R
(p <0.05) ICEMETH o720 WIS, BRETEIO
KT, ehzholmEsaz5m LI L 72
M2 2 1R AT THEG & E45%11.6% &
MT, ST £ ) b{RMETH - 723 ¥ REICB VT,
BEEIBD SN h o T,

NEiGHE & T\ B S 5 BB TEY O IR &
MRS B72000 Y AT 4 v 7 ARG & i L 72k
RERIIIRT, ABERTFERALZVET IV
Tl ST OBEFTE) ORI ILRTAT OB
TEOIRM DT A5, M2 FEAE LI WRERTH
o7z (kv X (95%EHX ) 1. 0.40 (0.17,
0.97))o EF N2 Tld, FEEHE L THALL
EWE (0mARIC IR T40i% AR, 50mAR. 605 tId.
MG 2 FEAE LR T WRERTH o 72) M (K
WARTHMEE, BMrBELRTWHRETH-
7). EEVEE GESEMEMEL & HTHD I,
w2 BELICSWRHRTH-72), EFE (F
o D VIZHRTE WD, BmE A LR
W TH o 72) T M & FERL TS B 2 R

L7

V. Z%

AHFFE L H BT O WA DTGB 2 B EATE) &
IEGE I 2 BEITEI ORI 2 BIRT 5 & & 12,
BMI (Z & 2 M5 0 IR 2 J048 L, AHE o B %
Wity aZ L2 ERHME L, TLT, A V%
—% v MAERERBL, MSAE ST LH L L
oo 720 AW TIINGEIN 2B ETE) & AT,
IIGE e B ITE 2 ST, Z 1A %2 MT & L
7o TORER. EHICTED L E AT AT 5381 %,
STH7.7% Td o720 AWEELFE LU AT & STD
EFRT. HERANORETE DR & 332 L 7-0F %8
I2& B, FEHERTHTEY D205 564D AT A%
41.0%. ST A%10.5%. G L # R i B D 207%
D5 T4R D AT $314.9%. ST 2320.8%. [ L 5
BRI B ER B D205 A 5843 D AT 1311.2%.
ST 1327.0% T - 720 AWFIEDOKH TIE. AT,
STIZEN T HEAED, ErOBEEL ) KM
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Effects of Low Intensity Exercise in Hot Spring Pool on Salivary Cortisol, C-reactive

Protein and Interleukin-6

Kosuke Chris YAMADA, Shogo SASAKI, Takeshi KOYAMA, Takayuki IRINO, Akira RIKUKAWA,
Hideyuki KIMURA, Norikazu YAO, Shoh OZAWA and Hiroshi YAMADA

S S
Abstract

This research examined the physiological effects of low intensity exercise in hot spring pool on the indexes of autonomic
nervous system (heart rate: HR; systolic blood pressure: SBP; diastolic blood pressure: DBP), endocrine system (salivary
cortisol), immune system (C-reactive protein: CRP; interleukin-6: IL-6) and subjective appraisal (rating of perceived exertion:
RPE). Twenty-two male athletes (mean age 22.4 yrs, SD = 3.1) who regularly trained at competitive level participated in this
study. For all indexes, a comparison was made between low intensity exercise in hot spring pool (hot spring condition) and
regular high intensity exercise (training condition). Significant differences were detected among conditions in HR, SBP and RPE
(p5 < .0001). There were no significant differences in DBP, salivary cortisol, CRP and IL-6. The results of RPE, and HR and SBP
as the indexes of autonomic nervous system suggested that although the program in the hot spring pool was low intensity, the
exercise promoted a certain degree of activation of the sympathetic nervous system. No significant effects of low intensity

exercise in hot spring pool were observed in other indexes. Many factors are involved in the control of the endocrine and

immune systems by exercise, and further investigation is needed.

Keywords: low intensity exercise, hot spring, physiological effects, salivary cortisol, CRP, IL-6
(Tokai J. Sports Med. Sci. No. 37, 57-65, 2025)
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Table 1 The pool exercise program in this study .
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3 [RbLyF (—8X—FILER) 109
4 | X—=FILZEFE>7UFZ 74— 3 109
5 |—ngyy 5%

I. Jitk

1. &m&
SIMMEHEETFH Y = 794 MZBLWTERL,
20234E9 H 1 H2 5 1 2 HMIC 720 FEhti L 720
F 7o, BHSIIAERFMEE F v v S AN ERRE
T2l L. ENENH305 OB Z1T -
720 BABISNICIE 1 M EICH40%. 2 M HIZH10%
MBI L 720 ARSI 12224 D HERE 7 i A\ T 1k
CE¥ER22.41%. SD=3.1) DB L7z. Sh#E
FRFFHE LNV EO7 2) — b L, EEE
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L7ce Foy BN =D —~ZMAVvE Y
DB RIZTEBMOENT VL7207 K
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FTIRENOTTY) =7 LIEREY — 7 I2E
FTELF—LDTA) = 2ol FHIEZT 77—
7y MER=V (8%4). NA%7 v bR—IL (94%).
NNL—=FR—= (5%) 2ol REEERT S
CH720 . BB IIEARED HR R E, Gk
P &2 MEB X OIS X > TR L., FEE
NDOEBELHIZE 5 TRIFFEAND SO % 13720
B AW HMmERY: [ N2 wq & ¥ 5%
BT MM ER RORREZT CTEMML: (0K
A 1 23091R1)
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SrIRIERE L U CHE R VT — L, fERIE
FEE L CMEE P CRP & IL6, HAfRRIEHE &
LCbif% (HR) & IGEMIME (SBP). L3R
ME (DBP) Z#l%E L7ze S5 ORI EB)HT.
TEEYE %, EB3055 %O 3 R THIE L 72,

WEE R OV T — VIR BRI L o0 2 )V - —
WP L ABIASE < RN - SR A ML AL D
M T% L O ThhTWAE™ ), CRP &
1613 KAV IS 584 F = —H — T, M
TNF =V L RIS, IR & e g
WEHREELL EOMBIBIRY D 5 Z LR ENT
BY . MRS MR REREETE S L
EZLNTWBESY, ZhbDNA F~x—7—13,
BEL T, HEOREVEEIC L - THINg 562 &8
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MEErhoNA A ~<—4— (aVFV—), CRP.
IL6) (FHHAEHE" 1 & ) MEE 2 HRIL. —20C LL
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Fig 1 Mean plots of biomarkers in each condition.

; B INMEHAME (SBP, systolic blood pressure)
;D E&/PO)LF Y —)b (salivary cortisol)
F I B&RA >y —04F>6 (salivary IL-6, interleukin-6)

—@— Training condition

; C: #3REAME (DBP, diastolic
T E-BRBPCRIGMESY VN (salivary CRP,

A: heart rate (HR); B: systolic blood pressure (SBP); C: diastolic blood pressure (DBP); D: salivary cortisol; E:
salivary c-reactive protein (CRP); F: salivary interleukin-6 (IL-6)

T TR, —80C THRAF L2l L 72",

SE R OB, MER Y 7V 133000 rpm T155 [ O
w0 BE 2 ATV, R ELISA (Enzyme-Linked
Immuno Sorbent Assay) #:* % 72, LI

i E R FE R EF (4 48 vt HEM-
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BYEE) 5 E  (Rate of perceived exertion: RPE) %

Borg A4 — V2 12X D llE L7z,
3. HEHFRINIE

M (SRS vs #8 42fF) To HR. SBP.
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Greenhouse-Geiser 12 & ) HHEZMILL., £
i I %12 13 Bonferroni #: % W 72, R E 1%
n,°k Cohen’s d # 5 L 72", RPE |22\ Tidhf
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K2 BRECBIDNNAAY—H—DOFHE (FERE)

Table 2 Mean (standard error) of biomarkers in each condition.

[ E S BREN

EEH] EEER EE30H % BENHT BEER EE30H %%
HR: (bpm) ,n =17 71.9 (2.2) 96.8 (2.3) 83.2 (2.2) 69.8 (2.2) 63.8 (2.3) 63.6 (2.2)
SBP (mmHg) ,n =17 129.6 (2.4) 125.0 (3.1) 122.1 (2.8) 130.1 (2.4) 1347 (3.1) 131.8 (2.8)
DBP (mmHg) ,n=17 785 (2.6) 77.8 (3.0) 77.7 (2.0) 82.5 (2.6) 85.4 (3.0) 76.9 (2.0)
ALFY = (ug/dl) ,n=17 0.30 (0.0) 0.33 (0.0) 0.26 (0.1) 0.28 (0.0) 0.20 (0.0) 0.19 (0.1)
CRP (pg/mL) ,n=14 226.8 (68.0) 262.7 (76.8) 148.6 (43.1) 252.1 (68.0) 232.6 (76.8) 188.1 (43.1)
IL-6 (pg/mL) ,n=14 9.7 (2.4) 116 (2.6) 10.1 (1.9) 7.4 (2.7) 8.2 (2.9) 7.0 (2.2)

HR :/0da%k, SBP : IR#EHAME, DBP : 3RHAMAE, CRP : CRISHEX > /87 IL-6: 4> & —0A %6

SBP (K 1B) Tid. 4#m#mic & v L HAEH
WA EAPHE S N7z (F(2, 64) =39.0, p=.025,
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MEMBICHEZIED NG Do 72,
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FER R DA HEE o 72 (F(1.6,41.6) =5.04,
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(Zh2h, p=.052, p=.067),

DBP ([X1C). Mg a L+ —)b (K1D),
-6 (M1F) TldAREEIMILESINEr o7,

RPE Cld. tBEOKR, R (M=7.6)
DIT ) AE S (M=16.1) X 0 A FITED
572 (t(33)=2.04, p <.0001, d=4.04) o
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The Relationship Between Fear and Subjective Evaluation During Rugby Union Tackling

Norikazu YAO, Yosuke MATSUI, Kayo KOIZUMI, Akihito KOAKUTSU, Hideyuki KIMURA and Hiroshi YAMADA
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ABSTRACT

Objectives: The purpose of this study was to determine the relationship between subjective ratings of success and failure
during tackles by rugby players and their fear, feelings and factors during tackles.

Methods: The participants were 111 male rugby union players in the first division of university league. The survey was
conducted using Google Forms with no-name responses. The survey items included basic information, fear during tackling, and
subjective factors of success and unsuccess tackles, which were answered in an open-ended format. The qualitative text
information was analyzed quantitatively by text mining using KH Coder. The McNemar's test was performed to examine the
relationship between fear of tackling and subjective success or unsuccess. The subjects were divided into three groups, “fear
group”, “fear group with only unsuccess tackle” and “no-fear group”.

Results: The extracted words that appeared in the psychological state of success for tackle were 72, such as “defeat”,
“opponent” and “strong feeling”. The extracted words that appeared in the psychological state at the time of unsuccess were 72,
such as “fear,”, “weak” and “scared”. A significant difference was found in the distribution of fear between successful and
unsuccessful tackles (p<0.001). The no-fear group and the fear group with only with unsuccess group had the extracted word,
such as “opponent”, “pause”, “look” and “bind”. On the other hand, the fear group had the extracted word, such as “technique”
and “mind”. Aggressive feelings “beat the opponent” and “strong” were observed when tackling was successful, however negative
feelings “fear,” “weak,” and “scared” were observed when tackling was unsuccessful.

Conclusions: Players who have fears in the tackling tend to infer mental aspects instead of technical aspect. In addition,

these players have less recognition for the appropriate technique.

Keywords: Rugby, Tackle, Fear
(Tokai J. Sports Med. Sci. No. 37, 67-75, 2025)
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Fig. 1 Co-occurrence networks in extracted words during successful tackling
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