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Effects of 6-week toe exercises on arch height, toe grip strength, and

single leg forward jump in female college athletes with flat feet

Ryoko Yasuda’?, Manami Hine”, Aya Morita?, Yoshimi Matsuo!?

Abstract

Flat foot occurs more frequently in women and is a factor in overuse injuries such as
plantar fasciitis. Female athletes may be more susceptible to these injuries and it is important to
prevent them. Toe exercises had been utilized to prevent these injuries, but there have been no
reports of their effects on female athletes with flat foot. The purpose of this study was to clarify
the effects of two different toe exercises on the medial longitudinal arch height(MAH), toe grip
strength (TGS), and single leg forward jump (SLFJ) after 6 weeks. The subjects were 12 female
college athletes with flat foot(24 feet). They were classified into the following three groups
according to the exercise they performed: the towel curl (TC) group (n=8), the toe compression
(CP) group (n=8), and the no exercise (NE) group (n=8). The exercises were performed 3 times
per week. The CP group showed a significantly higher MAH and TGS values after 4 weeks. In
the TC group, the MAH was higher after 2 weeks, but the TGS did not improve. The SLF] was
significantly higher in the NE group up to 4 weeks later. The CP and TC groups showed
significant improvement after 6 weeks. These results suggested that the compression exercise
affected the MAH and TGS after 4 weeks and that the increased stiffness of the medial
longitudinal arch to toe-pressing movements may have led to the improvement in the SLF] after
6 weeks. It was inferred that towel curl exercise may have activated the extrinsic foot muscles
and influenced the increase in the MAH after 2 weeks and that the strength of muscles other
than those of the toes may have influenced the SLF] after 6 weeks.
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* L IBEFEE vs FEN A EE(p<0.0167)
a : 208R% vs 638 (p<0.05)
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Physiological and subjective responses among female university students
during stair ascending and descending using campus facilities

Yuiko Niwa!, Momo Ootsu!, Kiko Oyama!, Kanji Watanabe!

Abstract

Stair ascending and descending (SAD) is a simple method of physical exercise that
university students can perform using the stairs of campus buildings. SAD can be done during
students’ free time without the need for concern about the “three Cs” (ie. avoiding closed
spaces, crowded places, and close-contact settings to prevent the spread of COVID-19) and has
the added benefit of energy-saving due to reduced usage of elevators and escalators in campus
buildings. With this in mind, we undertook the present study as basic research to determine the
physiological responses and subjective perceptions of exercise intensity (“rated perceived
exertion” or “RPE”) among university students performing SAD as a simple form of physical
exercise in familiar facilities. The key study findings were as follows:

1. Physiological responses during SAD at each on-campus assessment site

There were no significant differences in mean heart rate (HR) and maximum HR during
SAD among each of the assessment sites. Exertion at each assessment site was significantly
higher for the stair ascending part than for the descending part of SAD (P<0.01) . Moreover,
total energy consumption at each assessment site was 18.0 = 2.5 kcal at the University's A
Building (Stairs: 135 steps) , 21.3*2.8 kcal at the B Building (Stairs: 160 steps) and 24.3+3.0
kecal at the C Building (Stairs: 171 steps) ; and was thus significantly higher at the C Building
than at the A Building (P<0.01) .

2. RPE at each assessment site

RPE at each assessment site was high for the stair ascending part at the B Building, with
significantly higher scores relative to the A Building (P<0.01) . However, there were no
significant differences in RPE among the assessment sites on the descending part of SAD.

In the present study, we investigated the use of SAD at high-rise university campus
buildings among female university students at University M as a simple method of physical
exercise. Our findings suggested that SAD is an appropriate and simple form of exercise using
the stairs of familiar facilities. In the future, we would like to clarify the effect of SAD by
examining how to climb stairs (two steps at a time, etc.) , speed (tempo) , and number of
reciprocations.

F—U— K BEEARED), e, RRERROS, EEHS

Key words : stair ascending and descending exercise, female university student,
physiological response, subjective response

1) REEJIZ RS, - AR— YRR 1) Mukogawa Women's University School of Health and
Sports Scienses, Department of Health and Sports
Scienses



12 FEIL, OREE, RIb, R

I. ARER

a4V ARGESFER SN TN T
IvrEGIERIL, HohoMSEEICRE A
Bl b 7256 LFEYIEIX, BEERIRERWE
AR L C2022FEC3EHE Mz 720 Lo, &
L BANADITENCHIBEDS 05 22 &, Frflan
TANVABGHEREITHE L EN T, 2ol
S, HREEOBIEZTTIER L, Ax OfEER
FEICHKRE B2 L7120 Lz, FRCED S 0w
IFOTTHh 2L [HFHH] [BE] (%% ovwbw
B = OMHEEIZ X o TN A DOk A = IGBIHI R A 0
M0, R THEBHAEORENEL V2 LT
BAMETLTETWDLZ EDHE SN TV BEY,

At a v MIc B 5 BRI A RS A (588
%) ORGSR E B L OREMIREEIC 33D
WCIET L72o 2 OfER, BRI POEOKT
LTV AEENCOBIEE L Z EZHL 2T L
720 F 72, 42%DKEFEDS M A A IR
T KL TWE T EEALNCL, 72, KT
BV TIEABANEI o> 728 D 1ERRE WS 2 &
LI L7, WAHERIENX, Hflao )
AW AEGHEDILRIAHE D) RFED T ¥ T 4 VI3
T D BENRIREE & AR TE B E OB IZ DWW THRET L
720 FORER, F T4 HIB P OREIRER X
FCOMFRECHTHEMLZ 00, RO
PETLTWBEZEEHLNI L, 72, 07
A VEETAY— M7+ 8y 0 » O HER D
Wz 72T, EEFEEOBAERAA LN &
S L7z,

CO &N, FEaa Y AV ARGEIL K IZAE
I ZHEREERLITEIO BFIE, £HE O /5 IREE
WA FADEEELS L TWAZ ENIHL M
She, 72, AKR—UFTIEHBNau I AL
ZEGEIERNPE D) KT AR T 2 P4, &
LD ERE TR E L7 IR ETF i ik &
L7, RRICEEE I L TIE, BRI EE L
LT [f&E - HAOKRT], [HBITEHEOKT], &
SIZ [REABRREDIR T ] #28F, oLz b
IO BA B2 R LT 5B,

EZAT, Fllau 4V A EGEREDIFE A
T2 UROKRFAIZBT 5 EEFEOEEIZOWT
AL 7oWrge i, E1ELES) - ARV 2T 5EE

1356% TH Y, TOHMIE ELARLEHES L, [#
KON ] SREBGTTHoTze —T5, EBHOD
HEE LT, [EEj2 200 1E305 Lk, 1
FELLEREE L CTERBL TV EE ] LERLLEE
EEVHIEHEIL2% ThHo722 L E2HE LY, 20
EIE K ORFPENEHOEZENZBHEL T 5
LOO, EEIOBFELE TIZIETHFICE>Twiwn
CEDHLNIZENT WA,

WHUI L FRFEEZ SR E L, EEOFHOR
ERFBEAMBLZED, T, E5I1CE) T
Yo —F T ORMBEIIOVWTHRE L. BB, I
O DORIRAL T ARAI & AT T TR L 720 2 D&
E TN N R A MG & e YA N (W e
RS L7 — 7, WH2O S ETIEFADICRE
BenZ e wild, TOERE L TUIFATZEHD
B 72DV T EE R Tld e o 72 IR RT W 5,

FH OWTEET L RFIIET TS D ), HEH
ISR REEARIT SN TV D, #HICIE L —=
YITN=LWHY, EEFROFEIZT TR —iK
FHELHHWEETH 505, —MFAEN ML —=2 7
V=L EEHTAHEEIIENE ISR eV, Hik L
T&72L912, TuFHWO % TREED HRIEE)
LA, BRI RETT D M7 & R T
b~ A F Ao TWAZENHLENIENTWS
2,5,70

KFEDPFRICHHRER 2179 ik LTid, &
EOREBEABERR D, BEBRARII=F SIS
FICEEEEMICHBIEHATE, 282 2oKENO
ILNR=F =T AN L —%— O PN b
D, TAVF—HEHHIIERKTE2 Ay MDD 5D,

Z 2 AR, KA G2 % TR
RIEENICHLD fEe & & 95T & B HERERIIFZE & L CHY
BB IcE H L7z, BRI RSB A P B iy
OHEFRAYTEEE R B EB) R, S5 AV F—
HEESTHOLMIL, ZHEITLTO2) R0
TEM AT 2 2 L1 & o TR % ik L 24T
BRI 57200 HEHRY 5 2 L2 HIY
L7,

I. W55k

1. WHeEH
X R AR R AI207% ~ 21 7% O sE B R A 72 W i 72



RAREEZFRE LIRS 2 M U 72 BB A Ry o A B K OF B SO 13

F1. WREOFHMRVHHFFHYE

HH TR RS BoME Bkl
i (yr) 20.6+0.5 20.0 21.0
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Remains focused, observed, empathetic and responsive to the client
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Demonstrates curiosity during the coaching process
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Manages one's emotions to stay present with the client
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