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Effects of Compression Garment Fabrics on Lower Extremity Muscle
Contraction Properties

Yungon Lee, Sunghoon Shin
School of Kinesiology, Yeungnam University
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Abstract The physical benefits of wearing compression garments vary, but the effect of compression
garment fabrics on lower extremity muscle contraction properties is unknown. The purpose of this study
was to determine this effect and to reveal the interaction effect between the compression garments
fabrics and the lower extremity muscles. Sixteen young men took part in this experiment. Participants
wore compression garments composed of four fabrics of the same size in random order. Six lower
extremity muscles were measured using a tensiomyography (TMG), and five muscle contraction
properties were collected. There was a significant difference in the muscle contraction properties of
each of the lower extremity muscles (p < .05), but there was no significant difference in lower extremity
muscle contraction properties based on variations in the compression garment fabrics (p ) .05). In
addition, there was no interaction between the compression garment fabrics and the lower extremity
muscles (p ) .05). In conclusion, a variation in the compression garment fabrics of the same compression
intensity did not directly affect the muscle contraction properties. Therefore, it is necessary to consider
various other settings, such as the design and intensity of compression garments in future studies.
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Table 1. Physical characteristics of male participants

(n= 16)
Age (yrs) Height (cm) Weight (kg)
21.25+0.77 173.12+5.77 69.12£7.90

Data are mean+SD.
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Fig. 1. Examples of muscle contraction properties calculated during electrical stimulation on the muscle
surface from TMG. Dm: maximum displacement; Tc: contraction time; Td: delay time; Ts: sustain

time; Tr: relaxation time.
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Fig. 2. Example of measuring lower extremity muscle contraction by compression garment fabrics. Left:
control (skins, nylon 75% + spandex 25%); Right: type A (polyester 77% + spandex 23%).

Table 2. Results of lower extremity muscle contraction properties by compression garment fabrics.

Compression Garment Fabrics

Muscles Control Type A Type B Type C P-value

RF 6.65+2.78 6.38+2.81 5.79+£2.71 6.82+2.56

VM 7.46+1.25 7.32£1.59 7.29+£1.29 7.31£1.50 C
Dm (mm) VL 4.60+1.32 4.57+1.57 4.68+1.95 5.01+£1.87 M

GT 7.92+1.88 8.34+1.77 8.45+1.84 8.24+1.92 CxM

ST 6.20+2.31 6.43+2.74 6.74£2.71 6.73+2.15

BF 3.43+2.08 4.62+2.90 4.11£2.55 4.04+2.97

RF 25.86+4.82 26.65+7.14 26.35+8.36 26.27+7.11

VM 24.07+4.30 25.52+3.79 25.20£3.99 25.27+4.45 C
Te (ms) VL 24.51+6.11 24.44+5.06 24.46+5.18 25.4143.95 M

GT 41.14+8.12 41.90+9.18 41.49+10.37 37.69+5.48 CxM

ST 40.68+10.49 38.19+£12.10 37.87+11.96 40.78+11.04

BF 33.35+20.42 39.55+18.43 37.43+17.39 30.17£10.92

RF 23.11£2.11 22.68+2.78 22.17+2.24 23.12£2.50

VM 22.20+£1.85 22.38%1.72 22.52+2.66 22.55+2.26 c
Td (ms) VL 22.46+2.37 22.19£2.31 22.57+2.97 22.79%2.59 M*

GT 31.07£3.20 30.94+4.60 31.39+3.93 30.98+2.77 CxM

ST 27.41+5.00 26.86+5.42 27.59+5.63 28.18%5.59

BF 24.17+4.72 28.76+12.36 27.91+£10.79 25.42+4.61

RF 113.09+94.12 114.19+78.41 138.26+102.76 110.83+74.69

VM 159.54+79.60 156.73+606.88 161.98+84.75 145.96+71.14 C
Ts (ms) VL 44.87+32.45 45.94+28.73 50.50£38.95 43.86+18.13 NG

GT 234.32+44.06 214.02+61.25 229.14+35.31 226.37+46.15 CxM

ST 160.53+29.33 178.07+45.72 170.26+42.07 157.48+35.24

BF 227.75+63.47 210.82+64.15 214.05+64.31 201.41+71.42

RF 49.39+55.93 47.94+57.45 64.92+66.98 54.40+56.42

VM 74.96+50.75 89.32+53.06 85.26+38.77 69.11+46.85 C
Tr (ms) VL 14.84+14.89 17.01£16.93 18.09+21.67 14.55+£10.32 M*

GT 151.83+67.76 103.53+67.25 118.47+66.57 124.83+64.70 CxM

ST 75.48+34.67 69.55+37.60 77.91£35.57 78.41+37.33

BF 59.16£27.25 74.31+37.52 60.52+27.57 47.61+23.11

Data are mean+SD. Control (skins, nylon 75% + spandex 25%); Type A (polyester 77% + spandex 23%); Type B (polyester 83% + spandex
17%); Type C (nylon 77% + spandex 23%). mm: millimeters; ms: milliseconds. RF: rectus femoris; VM: vastus medialis; VL: vastus
lateralis; GT: gluteus maximus; ST: semitendinosus; BF: biceps femoris. Dm: maximum displacement; Tc: contraction time; Td: delay
time; Ts: sustain time; Tr: relaxation time. C: compression garment fabrics; M: muscles. * indicates significant difference (p < .05).
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Fig. 3. Example of comparison of lower extremity muscle contraction properties by compression garment
fabrics. There was no significant difference in lower extremity muscle contraction by compression
garment fabrics (p » .05). Control (skins, nylon 75% + spandex 25%); Type A (polyester 77% + spandex
23%); Type B (polyester 83% + spandex 17%); Type C (nylon 77% + spandex 23%). RF: rectus femoris;
VM: vastus medialis; VL: vastus lateralis; GT: gluteus maximus; ST: semitendinosus; BF: biceps
femoris. Dm: maximum displacement; Ts: sustain time.
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