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Does Toe Grip Strength Affect 100-meter Sprint Time?:
Focusing on Elementary School Age Track and Field Athletes
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Abstract

Background and aim: The relationship between toe grip strength (TGS) and
100-meter sprint time (100-m) of elementary school age track and field athletes are
not well known, although the TGS is thought to affect sprint performance. Therefore,
we aimed to examine relationship between the TGS and the 100-m on elementary
school age track and field athletes. Methods: Thirteen boys (10.2+0.4yrs.) and eleven
girls (9.6 +0.5yrs.) participated in the study. All subjects were healthy and did not have
any history of orthopedic disease. The TGS was measured using the toe grip
dynamometer II (TKK3364) manufactured by Takei Scientific Instruments Co., Ltd.
The 100-m stands for the official record, which was marked at most a month before the
TGS measurement. Correlations between the TGS and the 100-m were analyzed by
Pearson’s correlation coefficient. Probability values less than 0.05 level were considered
to be statistically significant. Results: According to the Pearsons correlation coefficients,
the TGS and the TGS/Wt. of boys were significantly correlated with the 100-m
(p=0.003, p=0.002). As for girls, the TGS and the TGS/Wt. were also significantly
correlated with the 100-m (p=0.007, p=0.014). Conclusion: Based on the results, it can
be concluded that the strength of foot and ankle muscles may affect the 100-meter
sprint time of elementary school age track and field athletes.

F—T— N hERE RERGRT, EBHERG ), 100miE lEk
Keywords : elementary school age track and field athletes, toe grip strength, 100-meter
sprint time
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Table 1. Characteristics of each group

Boys group, n=13 Girls group, n=11
Age, yrs. 102+04 9605
Body height, cm 141.7+54 1330+6.1
Body weight, kg 36.6+£5.3 29.7+51
Length of athletic career, yrs. 2010 18+1.1
Age at first competition, yrs. 9.0=+0.9 83x10
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Table 2. Typical workout program during competitive period

One workout time

Around 90minutes per once

Workout frequency

Three times at a week (Monday, Wednesday, Friday)

Workout program

—_

O© 00 3O U1k~ Wi

10.

. Warm-up

. Walking swings with hummer (1-4kg), 4reps. X 20-m

. Walking Leg lunges, 2reps. X 20-m

. Core strengthening (4-exercise), 1set X 20reps.

. Squat snatch (the bar, approximately 0.5kg) , Iset X 10reps.
. High knee lifts, 3sets X 20reps.

. Wind sprints, 4reps. X 100-120-m

. Start dash, 4reps. X 50-m

. Sprints, 100-200-m/ Sprints relays, 400-m/

Long jump/ High jump/ Hurdles/ Javelic throw
Cool-down

Abbreviations: Warm-up, light jog and dynamic stretching;
Wind sprints, running at subjective effort of 70%;

Start dash, start sprinting from a crouched or standing start;
Cool down, light jog and static stretching

Table 3. Typical workout program during preparatory period

One workout time

Around 90minutes per once

Workout frequency

Two times at a week (Monday, Thursday)

Workout program

S U1 &~ W~

[Olo BN

10.

12.

13.
14.

. Walking swings with hummer (1-4kg) , 4reps. x 20-m

. Walking Leg lunges, 2reps. X 20-m

. Core strengthening, 4reps. X 20reps.

. Squat snatch (the bar, approximately 0.5kg), 1set X 10reps.
. High knee lifts, 3sets X 20reps.

. Jumping ropes, double unders, 1set X 50reps./

single unders, 1set X 150reps.

. Light jogging, 2-km
. Dynamic stretching
. Burpees, 2sets X 10reps.

Sprint drills

. Wind sprints, 4reps. X 100-120-m

Sprint relays, 4-6reps. X 80-120-m/

Circuit training (4-6-exercise) , 3-5sets X 3-round /
Relays while jumping ropes, 3sets X 4reps. X 20-40-m
Partners wheelbarrow walks, 1set X 20-m

Cool-down

Abbreviations: Wind sprints, running at subjective effort of 70%;
Cool down, light jog and static stretching
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groupB X O/NF 4 FEHE L F114, Girls group) ZXI%R E L7z, Table 1 IZIZ&#IZHBLT
A0S, Sk, RE, BEEORE, BEBHMGEES, Table 2 3 X U'Table 3 1213 T XTONE
OGN B X OB O F 2B NE, Table 4 IIXFEMICB T 2HE O3 2R L7,

AHFZEIEKIEER AR AR R R OKRE (2020-MMw-03) &Zif7:tk, ~vi ¥

HEOBEICHY, g, REH, BIUOY 7 708EFICE, AROBR, HiE B
L O R BCRESF ISR 2 3 2 o0 icAT v, IS & ) RBFZES I~ O KRG 2 15720

Table 4. Annual workout period

Months Periods Duration

March

April
May

Jun

July competitive period 33-34weeks

August

September

October

Novenber

December )
preparatory period 18-19weeks

January

February

March

2. BHHBIH S

JEHHIEFER J1 (TGS) oW lx, Frikssds LB o RIeH Dl &% I (TKK3364)
TR L7z MIEREICIE, ARUE SR ORI N — 20RO % 1 BRI A9 &
R 1 By bt A A RS Y AEEN CE TR VAN PSS BRI ON R Y R N A (R AR S
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AL, MEZROFCH T, BB X ORBE % E MM IR b EEXIT- 720 €
D%, REAEFROFEEICEN S 5720, A 1T OME 217, #E%T kA2
3o E L, Eﬂiﬁﬁ@?i@ﬁ%?ﬁlﬂzﬁk L7z (&6, 2018), F7z, TGSIHKHE
EOMESESRHREINTwE I Ers (FH - 25, 2003; B 5, 2014), TGS%RE T
HIE L7 TGSHRE L (TGS/Wt, %) dHI L7, b, KK IEREEZERT S
72T, FHNRIEMEZZ T2 D TH - 72,

ARWERSC BT 26 HMEREEEE, HEE»OEmE 2R e L77EICB W TGE
& Twb (Uritani et al, 2014, 2015). F 72, ARUWEIRICB T 2 BNHBEREIE, Wk
ANZERGE L7205 T097 (Uchitani et al, 2012), X% k5 & L 720158 T0.846 ~ 0.909
(HiE S, 2020) THALIEDPRENTWE, X512, Tsuyuguchi et al. (2017) 1%, A&
W% TR T & 2 /N EA%095kg TH 5 Z & i LT b,

3. 100mEDEF

100m7EGESE, (100-m) (X, HARRE LHEGE R E 4 F 72 13T 25 HAI BT
RRENIzRLskE Lizo &B, 100-mIiZTCGSHIERT O 1 o H INOAFE S W 7zitsko
T, O RVRLERE A L7z

4. fREHNE

BRI T RO EERAE TR Lz FEREROEHATEOFEL Y v ¥ 0 —
VAV RER O THERR L 721%, TGSOH 7 A MEFEZ {3 5720, MPIHBIRE
D12THAHICC (1, 1) #HE L2 %8, ICCIX0.75L & excellent, 0424 10.75%
iii Z moderate, B X N04Aiil; #poor& L 72 (Matthews et al, 2017), F 72, TGS&
100-mDBfRIE, ¥ 7V ¥ ORGSR Z H W COHBANEO A 2 ME L7z, Wi hoft
FHLEE & A BOKHEIZfERRE 5 %A & L7z TGSE100-mDAHBY BIR Dl & % 7R 3 R i
(ES) MR E (r) 2L L (Field, 2005), ES® H % 1Zr4%0.10% small, 0.30%
medium, 050%large & H] W L 7z (Cohen, 1988), 3 X T & # & 4 #F 1&, The R
Foundation for Statistics Computing (Wein, Austria) #2757 4 ANV IL—HF—Af V¥ —
72 ATHDHELR (HIRER K, HEE#EYY Y —) ZHWTHETLAE (HH,
2012 : Kanda, 2013).
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BR

1. TGS

A 2FATHICBIFAICC (1, 1) &, AHR0879, 0891 TH Y, 7 A MM
IZexcellent& H Wr L 72 TGSIZBoys group#¥15.2 = 3.1kg, Girls group#:104 + 3.1kg,
TGS/Wt.lxBoys group’342.9+11.9%, Girls group?34.9+71%CT& > 7> (Table 5),

Table 5. Toe grip strength and toe grip strength/ body weight in each group

Boys group, n=13 Girls group, n=11
TGS, kg 152+ 31 104+31
TGS/Wt., % 429+119 349=71

mean * standard deviation
Abbreviations: TGS, toe grip strength; TGS/Wt., TGS-to-weight ratio

2. 100-m
100-miZBoys group?s1643+1.3sec., Girls group?:18.16+19sec.Td - 7= (Table 6)o

Table 6. 100-meter sprint race record in each group

Boys group, n=13 Girls group, n=11
100-m, sec. 1643+1.3 1816+19

mean * standard deviation
Abbreviations: 100-m, 100-meter sprint race record in track and field competitions

3. TGS &100-mDEdE:

(1) TGS &100-mDER

TGS & 100-miZ BT MO FELZ MG L72 & 2 A, Boys groupd & OGirls group
WZENENAEZMBEBRIED 57 (p=0003, p=0007; Figure 1, 2). F72, ri
Boys group#30.761, Girls group#30.754Ta& V), ESIZ Z M ZFlarge & W L7z (Figure 1,
2)o
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Figure 1. Relationship between TGS and 100-m in boys group
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Figure 2. Relationship between TGS and 100-m in girls group

(2) TGS/Wt. &£ 100-mMD A%
TGS/Wt.&100-miZ B 2 HEAM O Z KEt L7z & 2 5, Boys group® & UGirls
groupll FNFNA E R AHB RS SNz (p=0.002, p=0.014; Figure 3, 4). T 72,
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riZBoys group0.765, Girls group?30.713C& 0, ESiZZ N Fitlarge & W L 7> (Figure
3,4),
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Figure 3. Relationship between TGS/Wt. and 100-m in boys group
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Figure 4. Relationship between TGS/Wt. and 100-m in girls group
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MALOLEYE (IS, 1989), HATKEOH&IE (A S, 2000) R#E (M55, 2012
Ko, 2014), #=B (BIO5, 2018), =EIFH (K#ES, 2001) SR 5 2 & H3Hh
INTWb,
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FEHHE SN T WD, &b, REHERT /1 & BERRT O BFRIZO W T, IHH 5 (2017)
AEE38% & A R L2 FEIC B\ T, RBEEHRE ) & 25muE S EE 2 A R 2 AH B B AR %GR
HTWb, HES (20200 RS04 %R L72FZEICB VT, EEHEFR I & 25mik
(TAa7) LOMCAHEHBABRERD TS, 72, IE (1 ~644E440%) %
g E LT, S (2014) 23 EAHERT /) & 50maERts A B = AHBI B4R % 385
TWhe EHIT, KA (FREFAEL014) Zrg e Lamseid, 1hH - 2 (2015)
HHE B L OHETO50mE OFEREE & R BRI ) & O MICH E 2 AHBBR %2 R Tw
5o

JEREEFER I AR T A B L LT, M 15 (2008) 13 BEFERET, T % Rk
T LS N5 R GR RAE G 25, EITEMEC % 2 LiEWNOBO DI A FE T
GBI IER L, TNODHDIETROMY M LICHEHS T 2Rl Twh, 72,
W - ZHAE (2015) b AATEINE & AARISEBIEICB VT, 130 EAEEG 1258 0 72
LHEORTHEHERE ) DO E % Fo72 LT D 2 &R0, SRR I 254 AT BV R 78 B/ 0 L
BEOZRECEETHLIEEZRL TS, 51T, HEPIZBT 2RI R, M
HEzEbsZ LIZX), TANF—TRAZH/IRIZLTWS Z L (Stefanyshyn & Nigg,
1998) %, #ifi) N ¥ FYx ¥ TREIBT S T OMIPEL, RBEESOMPEICKR S KL
9% Z & (Farley & Morgenroth, 1999) 5, EEBORMED BEAERRIIISHEL TWbH 1]
REMEAURIZ S N, %S (2019) ZRBHH N 2RI ¢ 5 LT, BEBD N T A& A
L, B0tz EDd6N5 L LTwh, AIFZEICE W TRBHER ) & 100mELEHFHIC,
Boys group® & Girls group& b IZHELRMHBEBERIRD Sz Lid, LElo%ATik
JECRR S NzFRORE, ©F 0, REHAERT ) ASEBE ORI AEHEAE ) 2 HOBE) D%
EVEEE A T T &, F 7 R BHER I ASERE B3 A S I BIfR T 5 2 &,
7 EOBRA00m & V) HEEEWATY ¥ MIBWT ) S WRsEs R S hiz,
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=7, BT ABRRZX DI, =) — MEHEEEFICB W TR MBI OTEAG &
100mEFLERD B A 2 B BR D b b 2 & (Alexander, 1989), T 7K
DR E SO E N D SREIIE LT DR E LAWK EREICHGT 52 L (Weyand et
al, 2000), & SIFEEEFHAIA T ) ¥ MIBWTREEE % #1535 /-0 0 mER5%HE
#H7-93 2L (Bezodis et al, 2008) R EDNHEINTVAL I &b, SHITEERIIC
WEERIZTHTFL LT, BREREMEHEOHmILEDTHHTLI L, F/22n5H
OB ZMBREEDL00H 2R L —o vV HEOREZRETAZ 0 E I 5,

AR DR

ARBEFETIE, /NFRE EBEGE T2 BT 2 RBHERT /1 & 100moE R &k I A7 5 72 AH B B AR
RO H I, EHAERT ) OB IX100mAE LSRR T AW REEAURIR S Nz, LA L
BISH, WRBHIZHBO1OD7 FTIZEEToTWAEI L, WMNASHEATFB XUV
FAFELFIIRESNDL 2 L, WAL OHRBH T ERIER RV R &P, KifjE
DRFEE L TETOHN S,

AWFFE TR O B 7 7 71208 LT B/ akE EiEoRTF244% (5 4EA Y
F13% B L U/NAAEELF114) 2RI, RBEHEFR /) & 100miE it #% O B4R 2 trad
L7zb A, REHEFT) £ 100mERLSRICIE, BFBLOLT L bICHE AR
BB, ANARE EBEGE T2 BT 5 R R B ET T RE 7 & D7) HY100mE R Ek I
AW RETEARIR S 7z,

FIHAR
ARFFEZ B THR TN S FIZRAUIE % 0o
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