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Relationship between toe grip strength and muscle activity in
the lower limbs of males and females
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Abstract

Objective Few previous studies have measured muscle activity in relation to toe
grip strength. The aim of the current study was to examine muscle activity in the
lower limbs in relation to toe grip strength. Subjects and methods Subjects were 22
healthy college students (14 males, 8 females). A toe grip dynamometer was used
to measure the toe grip strength of one foot. Toe grip strength was measured 3
times while subjects exerted maximum effort. Activity of the tibialis anterior,
gastrocnemius (lateral head), abductor hallucis, and flexor digitorum brevis was
measured. Measurements served as the amount of muscle activity when maximum
toe grip strength was exerted. Results Toe grip strength was correlated with
activity of the tibialis anterior, abductor hallucis, and flexor digitorum brevis for
subjects overall, for males, and for females. Conclusion Similar results were obtained
for males and females. Toe grip strength is related to muscle activity, which
indicates that all of the toes (and not merely the great toe) are crucial to toe grip
strength. Thus, all of the toes need to be exercised to increase toe grip strength.
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Table 1. Physical characteristics of subjects
Age BH BW %~Fat BMI
n
(yrs) (cm) (kg) (%) (kg/m’)
Male 14 22.0£2.5 174.0+£5.9 69.1£7.9 11.74£3.9 22.7+1.6
Female 8 21.1+0.6 160.4+3.5 57.2+8.0 25.8+5.4 222429

BH: Body height, BW: Body weight, BMI: Body mass index
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3007 *ox A & A E I L O BRI oW T
_ 250¢ [T UE Sy (1) /N BN 4 N ey /N O
2 ool BHOMIZBGT, 2k, BB X Okto
8 ol [ T ORCH I T O RMBRATED b7
= (Table 2) (Table 3)o BEELAMUTEIZ B\
§ 100} T BRI kb 72,

50 |

00 Male l Female ‘ V. =
Fig.1. Comparison of the toe-grip strength of male and female FAEIC ) R T ARSI TH 2 R IEF)

HEH S NIRD. EiE O E PR iE)5E

(ke/ke) . “P<0.05 gy pEEIEA L ICo W THIEA S R T W

0.400 - Bo F7o. RIS OHEB ROz

0.350 | THHDOOLNTET VD, LHLLEDS, B

0.300 ] BRI PR =R &2 &L ThH

0.250 D, JEBAEIE RS OWE XD v, T,

0.200
0.150
0.100 f
0.050
0.000

JEAURE & JE B AR DH A 1515 B & o0 B AR
WZOWTHET A 2 &3, BB HoH%
HMR%ET2 ECEETHL EEL BN,
. . ARFEDOR R S WiBrE ok, BB X
Male Female CLHED 4T DB B TR & Filed

Fig.2. Comparison of the toe-grip strength per body weight Wiy BEREYMER B X OFERHRG & oI F R
of male and female

Toe-grip strength / Body weight

Table 2. Muscler activity of the lower limbs muscular activity

iIEMG(mV)
TA LG AH FDB
All 0.198+0.123 0.022+0.018 0.021+0.011 0.082+0.042
Male 0.257+0.107 0.027+0.021 0.024+0.011 0.086+0.047
Female 0.094+0.071 0.013+0.006 0.016+0.008 0.074+0.032
TA: Tibialis anterior, LG: Lateral gastrocnemius Values are Mean+SD..

AH: Abductor hallucis, FDB: Flexor digitorum brevis

Table 3. Relationship between toe-grip strength and the lower limbs muscular activity

TA LG AH FDB
All 0.8050 *** 0.1155 0.6884 *** 0.6989 ***
Male 0.6124 * -0.2036 0.6087 * 0.7981 ***
Female 0.9104 ** -0.0189 0.7085 * 0.7476 *
TA: Tibialis anterior *:p<0.05, **:p<0.01, ***:p<0.001

LG: Lateral gastrocnemius
AH: Abductor hallucis, FDB: Flexor digitorum brevis
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