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Effects of Different Pressure Lower-body Compression
Garments on Oxygen Uptake during Running and

Recovery of Blood Lactate after Exercise
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Abstract: Objective: To study the effects of different pressure lower-body compression gar-
ments on oxygen uptake during running and recovery of blood lactate after exercise. Methods:
12 healthy male long-distance runners from Beijing Sports University were selected as subjects
to conduct three incremental load maximal oxygen uptake tests. During the test, runners in dif-
ferent pressure lower-body compression garments and ordinary sports trousers were randomly
tested. The maximal oxygen uptake test was performed using the METAMAX 3B Cardiopulmo-
nary Function Test System, and the load was increased every 3 minutes according to the Bruce
test protocol until the subject was exercised to exhaustion. The blood lactate was measured at
1 min, 4 min, 7 min and 10 min after exercise. Muscle vibration testing was performed using
a Simi Aktisys 3D experimental device. The statistical measures of repeated measures using a
general linear model were used to compare the differences between the three indicators.Results:
During exercise, the oxygen consumption of the high-pressure lower-body compression garment
on the second load was significantly reduced (P= 0.047), but the oxygen consumption and max-
imum oxygen uptake of other loads did not appear significant difference. Different pressure low-
er-body compression garments did not have significant effect on the maximum lactate and lactate
elimination rates. Different pressure lower-body compression garments can significantly reduce
muscle vibrations in the quadriceps, biceps and gastrocnemius muscles (P= 0.017, P=0.012, P=0.028),
and the higher-pressure lower-body compression garment has a better fixation effect on muscles.
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Conclusion: Different pressure lower-body compression garments have no significant effect on

the maximum oxygen uptake during one-time high-intensity running, but it is possible to reduce

oxygen consumption during exercise within a certain range of exercise intensity. Lower-body

compression garments have no significant effect on the recovery of blood lactate after one-time

high-intensity running. Lower-body compression garments can reduce the extra vibration of

muscles, and the greater the pressure, the better the effect.

Keywords: lower-body compression garments, running; oxygen uptake; blood lactate; muscle

vibration
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Table 1 Bruce Exercise Program Load Standard

AT B /min #E/ (kmh ') W Y%
1 3 27 10.0
2 3 4.0 12.0
3 3 54 14.0
4 3 6.7 16.0
5 3 8.0 18.0
6 3 8.8 20.0
7 3 9.6 22.0
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Figure 1. Schematic Diagram of the Lower Limb Muscle

Vibration Test
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Figure 2. Different Lower-body Compression Garments

Pressure Values
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Figure 3. The Trend of Oxygen Uptake during Exercise

in Three Cases
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Table 2 Comparison of Changes in Blood Lactate in Three Cases
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Figure 4. The Trend in Blood Lactate after Exercise

in Three Cases
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Comparison of the Maximum Deviation of Muscle

Vibration in Three Cases during Exercise
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Figure 6. Comparison of Coefficient of Variation of Muscle

Vibration in Three Cases during Exercise
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