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Comparison of Three Kinds of Back Extension Exercises
by Using Electromyogram

Kaoru'PSUYAMA,Ryulaﬂ)hﬂATSUDA,PﬁrOShiKJYOTA,ShOUZO4ARAO,
Makoto Yamaro, Inkwan Hwanc and Akira Hor

The purpose of this study was to compare with the muscle activities of back muscles
among three kinds of back extension exercises (TYPE 1, TYPE 2, TYPE 3) by using electro-
myogram (EMG). The EMG was recorded from M. erector spinae at the 1-2 lumbar vertebra
region (Ly—L,), M. erector spinae at the 4-5 lumbar vertebra region (Ls—Ls), M. rectus abdominus
(R. A), M. rectus femoris (R. F.), M. gluteus maximus (G. M.) and M. biceps femoris (B. F.). EMG
was analyzed by using the value of integrated EMG (IEMG).

The following results were obtained.

1) The value of iEMG on L;-L, was the highest of all muscles at a free load in the TYPE 1.
In the TYPE 3, the value of iEMG on L,Ls tended to be higher than on L,~Ls,.

2) Inboth the TYPE 1 and the TYPE 2, the value of iEMG at 159 load was significantly
higher than on the free load on L,—L, ($<0.05). In the TYPE 3, the value of iEMG at the free
load was significantly lower than at 109 load, 15% load and 209% load (»p<0.05).

3) There was significantly linear relationship between the relative load and the relative
iEMG (against the value at the free load) on Li~L; in both the TYPE 1 and the TYPE 3 (p<0.05).

4) It was shown that there was significantly linear relationship between the relative load
and the relative iEMG on L,~Ls in the TYPE 3 (p<0.05).

It was suggested that the TYPE 1 would be the appropriate exercise for the ordinary
people, who were not athletes, among three kinds of back extension exercises. Because the rate
of increase for the value of iEMG was higher than in TYPE 2, in addition, the value of iEMG
at the free load was the lowest. Therefore, when the ordinary people will try to do the three
kinds of back extension exercises, it was suggested that the TYPE 1 would be better than other
back extension exercises.
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Table 1.

Physical characteristics of subjects

Strength of trunk

Subject Age Body height Body weight extension backward
(years) (cm) (kg)

(kg)

M.K. 25 168.0 61.0 31.0
Y. K. 23 171.0 68.0 55.0
Y.K. 21 181.0 70.0 20.0
T.Y. 21 173.0 75.0 36.0
Mean 22.5 173.3 68.5 35.5
S.D. 1.9 5.6 5.8 14.6

Fig. 1.
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Fig. 3. Experimental protocol.
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Fig. 4. Typical EMG records in each trunk extension and flexion.

TYPE 1: The upper half of the body is extended from the position downed the head at 90 degrees to
the horizontal position.

TYPE 2: The upper half of the body is extended from the prone position to the maximum hyper-
extended position.

TYPE 3: The upper half of thd body is extended from the position downed the head at 90 degrees to
the hyper extended position.
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Regression line Correlation coefficient
TYPE 3 (W) §=3.76x+100.0 1.000 (»<0.05)
TYPE 2 (@) §=1.26x+100.9 0.831 (N.S.)
TYPE 1 (A) §=2.94x+95.5 0.962 (»<0.05)
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Fig. 9. Relationship between % load and % iEMG among three back extension exercises on M. erector

spinae (Li—L,, right) in men. N=4
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Regression line Correlation coefficient
TYPE 3 (H) $=38.23x+98.4 0.998 (p<0.05)
TYPE 2 (@) $=1.10x+96.1 0.748 (N.S.)
TYPE 1 (A) $=38.14x+93.8 0.943 (N.S)
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Fig. 10. Relationship between % load and % iEMG among three back extension exercises on M. erector

spinae (LyLs, right) in men. N=4
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