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Intra-Abdominal Pressure Measurement During Gymnastic Exercises

Tatsuo ARAKI, Koichi SoNoDA, Toshihiko AoYAMA,
Yuichi UENO and Masayasu SUZUKI

Predecessors in intra-abdominal pressure (IAP) measurement studies have been working
mainly in the field of ergonomics. They made investigations into human postures by means
of IAP measurement to prevent human body from injuries derived from incorrect working
postures. In this study we made an IAP measurement during 42 fundamental gymnastic
exercises to investigate stresses to be generated while exercising gymnastics. A pressure
sensitive radio pill a radio pill receiver, a DC amplifier, a four-channel cassette data recorder,
and a thermal recorder were used in the measurement. Three collegiate gymnasts volunteered
as subjects. IAPs of the 42 fundamental gymnastic exercises varied from 0 mmHg to 103.3
mmHg and a similar changing trend from one exercise to another was recognized in three
subjects. IAPs of static exercises of arms and legs were up to 10 mmHg in the mean
value of three subjects. The bigger movement of arms and legs in gymnastic exercises
were performed, the higher IAPs of these exercises appeared. IAPs of exercises which
involve movements of spine, such as jumping with closed legs, jumping with legs opened
and closed alternately, backward bending of the trunk, and vertical trunk circling and
horizontal trunk circling were more than 30 mmHg in the mean value of three subjects.
The exercise of vertical circling of the trunk brought about the maximum IAP (92.5-103.3
mmHg) in the 42 exercises. This exercise seemed to be a compound of the backward bending
of the trunk and vertical circling of the trunk. The sum of the IAPs of both exercises
just matched to the IAP of the vertical circling of the trunk.
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Gym. No. S I W Mean
IAP (mmHg)

1 0.0 0.0 0.0 0.0
2 0.0 5.0 5.0 3.3
3 0.0 0.0 2.5 0.8
4 0.0 0.0 2.5 0.8
5 0.0 0.0 2.5 0.8
6 0.0 5.0 0.0 1.7
7 5.0 5.0 6.3 5.4
8 16.6 10.0 16.3 14.3
9 10.0 5.0 10.0 8.3
10 7.5 10.0 5.0 7.5
11 10.0 10.0 10.0 10.0
12 17.3 10.0 10.0 14.6
13 7.5 5.0 10.0 7.5
14 15.0 15.0 15.0 15.0
15 3.8 5.0 2.5 3.8
16 negative 10.0 10.0 10.0 10.0
17 negative 15.0 20.0 10.0 15.0
18 10.0 10.0 10.0 10.0
19 12.5 15.0 10.0 12.5
20 7.5 10.0 5.0 7.5
21 15.3 10.0 16.7 14.0
22 7.8 10.0 7.8 8.3
23 10.0 10.0 10.0 10.0
24 5.0 10.0 10.0 8.3
25 5.0 5.0 2.5 4.2
26 3.8 5.0 2.5 3.8
27 8.3 6.7 10.0 8.3
28 negative 52.1 33.5 29.4 38.3
29 negative 33.2 38.5 33.4 35.0
30 10.0 10.0 5.0 8.3
31 5.0 22.5 10.0 12.5
32 5.0 17.5 5.0 9.2
33 12.5 15.0 10.0 12.5
34 10.0 10.0 15.0 11.7
35 64.4 51.3 77.5 64.4
36 negative 5.0 5.0 8.3 6.1
37 10.0 10.0 26.3 15.4
38 10.0 15.0 20.0 15.0
39 10.0 9.0 12.5 10.5
40 26.0 27.9 20.0 24.6
41 31.7 31.7 31.3 31.6
42 92.5 92.5 103.3 96.1

MVAP 180 190 — —
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Gym. No. I w
IAP (%)
1 0 0
2 2.8 2.6
3 0 1.3
4 0 1.3
5 0 1.3
6 2.8 0
7 2.8 3.3
8 5.6 8.6
9 2.8 5.3
10 5.6 2.6
11 5.6 5.3
12 5.6 8.6
13 2.8 5.3
14 8.3 7.9
15 2.8 1.3
16 5.6 5.3
17 11.1 5.3
18 5.6 5.3
19 8.3 5.3
20 5.6 2.6
21 5.6 8.8
22 5.6 3.7
23 5.6 5.3
24 5.6 5.3
25 2.8 1.3
26 2.8 1.3
27 3.7 5.3
28 18.6 15.5
29 21.4 17.6
30 5.6 2.6
31 12.5 5.3
32 9.7 2.6
33 8.3 5.3
34 5.6 7.9
35 28.5 40.8
36 2.8 4.4
37 5.6 13.8
38 8.3 10.5
39 5 6.6
40 15.5 10.5
41 17.6 16.5
42 51.4 54.4
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