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The Effects of Speed Variations in Treadmill Training on Thickness of
Lower Extremity Muscles
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Abstract The purpose of this study was to determine the effects of speed variations in treadmill training on the
thickness of lower extremity muscles. A total of 36 university students were divided into three groups: MVTG (n=12),
HVTG (n=12), and ATG (n=12) . Subjects in MVTG underwent treadmill training with their own average speed; those
in HVTG underwent treadmill training with 130% speed of their own average speed; and those in ATG underwent
treadmill training with alteration of speed, between 100% and 130% of their own average speed. Treadmill training
was performed for 60 minutes a day, three times per week, for a total of 6 weeks. Ultrasonography was used to
compare the muscle thickness between rectus femoris, vastus lateralis, gastrocnemius, and tibialis anterior. The result
was as follows: The rectus femoris, vastus lateralis, and gastrocnemius were significantly increased after the training
period, and they also were statistically significant in interaction . Moreover, tibialis anterior was also significantly
increased. Therefore, compared to the average-speed treadmill training, speed variations had a greater effect on
thickening the lower extremity muscles. In the near future, we will conduct a study applying the findings from this
study in a rehabilitation program for patients with gait disturbance due to nervous or musculoskeletal system disease.

Keywords : Lower exremity muscle, Muscle thickness, Treadmill, Ultrasonography, Walking speed
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Table 1. General Characteristics of Subjects (n=36)
. MVTG HVTG ATG
Variables (n=12) (n=12) (n=12) F p
Gender
male 5 5 4
female 7 7 8
Age 22758230 22924275  23.92+2.53 721 494
}iz;g];n 168.50+7.45 169.25£5.58 165.91+8.10 1.382 .265
V\iilgg)ht 64.46+10.04 66.27£12.54 66.58+13.40 .114 .893

M+SD : mean =+ standard deviation, *p<.05,
MVTG: Mean velocity training group, HVTG: High velocity training
group, ATG: Alternate training group

3.2 Yrizlzea i wat
2 el drelzes T dseld Puie
1.63+0.46cmol 4] 1.66+.036cm= 7kt AL, 1 a2

1.52£0.27cmolA] 1.72£0.29cm% S7}8FR o0, na}H
32 1.50+0.28cmol A 1.70+0.28cmE 77} S7}3t

Ak

ZF o] WHREA FaHRA A AlRb] wE) frolg
7P e Ao E YERk(p<.05), 25T AR
FeAGoA G SATH R Fofgh Ao e
THp<.05)(Table 2)(Fig 3).
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g A
1.63£0.20cmol A 1.69+0.21cmZ 5715+ 1
1.64£0.21cmol A 1.85£0.17cm= S7}etQ1 oM, waty
12 1.62+0.30cmoll 4] 1.85+0.34cmE F717F Z7}8k
At

1 5}l A

7} o] RS EAHEA AT Alghel| w2} f-of sk
S77F Qe Ao ®E YEREI(p<.05), TET A
AL A ES FATgH R fogt o el
tH(p<.05)(Table 4)(Fig 5)

3.5 }FLUZ FH HEt

zb 7o A A Wl RIS
2.49+0.52cmol A 2.5140.43cm= F7F5l 1, SH T
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© & JERGTHp<.05) (Table 5)(Fig 6).
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Table 2. Changes of Rectus Femoris Muscle Thickness by Repeated Measured ANOVA (cm)
Pre Post time group time*group
MVTG 1.63+0.46 1.66+.036 77126 060 11.674
.52+0. .72+0. o ' S
HVTG 1.52+0.27 1.72+0.29 (.000) (942) (000)
ATG 1.50+0.28 1.70+0.28
M+SD : mean + standard deviation, *p<.05,
MVTG: Mean velocity training group, HVTG: High velocity training group, ATG: Alternate training group
Table 3. Changes of Vastus Lateralis Muscle Thickness by Repeated Measured ANOVA (cm)
Pre Post time group time*group
MVTG 2.86+0.48 2.95+0.45 12,652 046 3.883
H + ) ' :
HVTG 2.75+035 3.03+0.36 (000y* (95%) (031)*
ATG 2.70+0.48 3.00+0.40
M=SD : mean + standard deviation, *p<.05,
MVTG: Mean velocity training group, HVTG: High velocity training group, ATG: Alternate training group
Table 4. Changes of Gastrocnemius Muscle Thickness by Repeated Measured ANOVA (cm)
Pre Post time group time*group
MVTG 1.63+0.20 1.69+0.21 34998 044 4.587
T 1.6440.21 1.85+0.1 ) ’ '
HVTG 6420 852017 (:000)* (:648) (.039)*
ATG 1.62+0.30 1.85+0.34
M=£SD : mean + standard deviation, *p<.05,
MVTG: Mean velocity training group, HVTG: High velocity training group, ATG: Alternate training group
Table 5. Changes of Tibialis Anterior Muscle Thickness by Repeated Measured ANOVA (cm)
Pre Post time group time*group
MVTG 2.4940.52 2.51+0.43 3.941 131 1570
44+0. .65+0. . ' )
HVTG 2.44+0.31 2.65+0.34 (005)* (721) (223)
ATG 2.33+0.38 2.52+0.43

M+SD : mean + standard deviation, *p<.05,
MVTG: Mean velocity training group, HVTG: High velocity training group, ATG: Alternate training group
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