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[Purpose]

This study aimed evaluates the impact of advanced footwear technology shoes (AFTs) compared to
traditional shoes (TRADs) on lower limb muscle activation after race walking, using T2-weighted magnetic
resonance (MR) imaging.

[Methods]

Six male race walkers (age:21.17 + 3.13 years, height:171.07 + 4.01 cm, weight: 57.77 + 3.55 kg, personal best
time for 10000mW or 10kmW 40:44 + 1:34 min's) participated in this study. The participants, wearing
randomly assigned AFTs or TRADs, completed a 10-minute treadmill race walking section, maintaining a
pace equivalent to their personal best time. T2-weighted MR scanning was performed before and immediately
after the exercise, from which transverse relaxation times (T2) in the thigh muscles (rectus femoris: RF,
vastus lateralis: VL, vastus medialis: VM, vastus intermedius: VI, biceps femoris: BF, semitendinosus: ST,
semimenbranosus: SM, adductors: AD, gracilis: GR, sartorius: SA) and calf muscles (tibialis anterior: TA,
soleus: SOL, medial gastrocnemius: MG, lateral gastrocnemius: LG) were calculated.

[Results]

Two-way ANOVA revealed a significant interaction effect between shoe type and time on the T2 values of the
BF (p < 0.05, n2 = 0.349), SOL (p < 0.05,n2 = 0.351), MG (p < 0.05,1n2 = 0.179), LG (p < 0.05,n2 =
0.216) after race walking. Further analyses showed that the increases in T2 values for the BF, SOL, MG, and
LG were lower with AFTs than with TRADs.

[Conclusion]

These findings suggest that T2 values for the BF, SOL, MG, and LG are lower after race walking with AFTs
compared to TRADs, suggesting that AFTs may reduce muscle activation during race walking.



