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ABSTRACT

Twenty-nine cases of low back pain disorders due to repeated sit-up ex-
ercises with the knee extended and ankles supported were studied. There
were 21 males and 8 females with an average of 21.2 years. The diag-
noses consisted of lumbosacral sprain (22 cases), lumbar disc lesion (4 cases),
spondylolysis (2 cases), spondylosis deformans (1 case). The clinical sy-
mptoms improved in a relatively short term by conservative treatments.

Assosiated with the clinical study, electromyographical studies were per-
formed on the four types of sit-up exercises in the six subjects. It was
shown that the rectus abdominis contracts during the early phase of trunk
flexion and the later phase of trunk extension and the rectus femoris con-

tracts during the middle phase of sit-up exercises. Integrated electrical
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activities of the rectus abdominis tended to be higher with the ankles un-

supported and that of the rectus femoris tended to be higher with the knees

extended than with the knees flexed, and higher with the ankles supported

than with the ankles unsupported.

Sit-up exercises with the knees extended and ankles supported are inap-

propriate and injurious as an abdominal strengthening exercises. It is ad-

vised, therefore, that partial sit-up exercises with the knees flexed and the

ankles unsupported are more effective.
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%1 Summary of cases
Case (‘?f;) Sex Diagnosis Type of Sport Situation*
1 15 M Lumbosacral strain Swimming
2 12 M Spondylolysis Baseball
3 15 F Lumbosacral strain Gymnastic
4 17 M Lumbosacral strain Baseball
5 24 M Lumbosacral strain Baseball
6 18 M Lumbar disc lesion —
7 18 M Lumbosacral strain Volley-ball
8 16 F Lumbosacral strain Basketball
9 18 M Lumbosacral strain Sumo-wrestling a
10 19 M Lumbosacral strain —
11 13 M Lumbosacral strain Basketball
12 22 F Lumbosacral strain Ballet
13 18 F Lumbosacral strain Volley-ball
14 29 M Lumbosacral strain Volley-ball
15 | 15 M Lumbosacral strain Volley-ball
16 14 F Lumbosacral strain Track and field
17 13 M Lumbosacral strain Swimming
18 17 F Lumbosacral strain Track and field
19 20 M Lumbar disc lesion Judo
20 16 M Lumbosacral strain Baseball
21 15 | M Lumbosacral strain Basketball
22 | 20 F Lumbosacral strain Climbing mountains b
23 17 M Lumbosacral strain Track and field .
24 37 M Lumbar disc lesion Baseball
25 22 M Lumbar disc lesion Baseball
26 37 M Lumbosacral strain Jogging
27 33 | M Lumbosacral strain —~5 .
28 51 F Spondylosis deformons ==
29 35 M. Spondylolysis Jogging

* explained in text
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B 1 Representative electromyograms of the rectus abdominis and
the rectus femoris during the four types of sit-up exercises.
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% 2 Integrated electrical activities of
the rectus abdominis

Sub. Exercise | Exercise | Exercise | Exercise

1 100%* 92.3 98.3 101.0
2 100 71.0 81.6 70.0
3 100 Tl 103.0 88.8
4 100 92.8 104.5 106.7
5 100 106.7 81.1 101.0
6 100 48.6 96.2 51.4

* Values are expressed percentage
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# 3 Integrated electrical activities of
the rectus femoris

Sub. Exercise | Exercise | Exercise | Exercise
I m v
1 43.8 100* 17.7 85.0
2 34.5 100 13.1 74.2
3 69.4 100 8.6 36.7
4 69.2 100 84.6 99.5
5 43.9 100 29.0 59.8
6 68.7 100 57.3 106.0

* Values are expressed percentage
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