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The purpose of this study was to determine the effects of sports PNF training on muscle
strength and power as compared to another training methods.

Twenty-eight healthy female were assigned to three training groups, i. e. PNF training
(PNF-G, n=8), isometric training (Iso-G, n=10), and eccentric training (Ec-G, n=10)

The each group participated in special strength training programs of elbow flextion for eight
weeks, three days a week, which consisted of three sets of stretch-shortening contraction in
PNF-G, three sets of isometric contraction for 6 seconds in Iso-G and three sets of eccentric
contraction for 6 sec in Ec-G. '

Maximum isometric muscle strentgh and power of elbow flexion, skinfold thickness and
girth of upper arm were measured before and after training.

The results were summarized as follows;

1) After the training period, muscles strength increased significantly in each group, by 27.1%
in PNF-G, 19.2% in Iso-G and 16.8% Ec-G. But no significant differences were ob-

served among three groups.

2) Power increased significantly in each group, by 13.2% in PNF-G, 24.4% in Iso-G, and
14.7% in Ec-G. But no significant differences were observed among three groups.

3) No significant changes were observed in skinfold thickness and girth of upper arm.

These results suggested that the sports PNF training improves muscle strength and power
with no morphological changes.
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Table 1. Training methods
Time Frequency  Elbow Joint
G Set Load
g (sec.) ¢ o (/week) Angle
Iso 6 3 max. 3 90°
Ec 6 3 max. 3 90°—120°
PNF  2x3[@ 3 max. 3 120°— 90°
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Fig. 1. Muscle strength during a training period.

Table 2. Maximum muscle strength before and after

training.
Grou before after Rise rate
P (Ke) (Ke) %)
Iso(n=10) 15.1+3.1 18.0+1.9* 19.2
Ec(n=10) 14.8+3.8 17.3+£3.4* 16.8
PNF(n=38) 15.1£2.9 19.2+3.4* 27.1

*p<0.01
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Fig. 2. Power during a training period.
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Table 3. Power before and after training.

Grou before after Rise rate
P (Watt) (Watt) (%)
Iso(n=10) 70.5+10.3 87.7+ 9.1* 24.4
Ec(n=10) 70.2+12.1 80.5x14.7* 14.7
PNF(n=38) 76.7+10.2 86.8+18.8* 13.2
*p<0.05 *p<0.01
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Table 4. Upper arm girth and skinhold thickness before and after training.

Groups Isometric Eccentric PNF

before after befor after before after
HEE (cm) 24.1+1.8 24.3%1.7 24.7+1.4 24.7+1.2 23.2*1.4 23.7%L.5
EREHE (cn) 25.6+1.9 26.1+1.7 26.0+1.6 26.3+1.6 24.9+1.1 25.4+1.6
BRI EEE () 9.7+1.7 10.3+2.6 11.2+3.6 11.3%+2.9  6.9+3.3  7.1+3.1
EHETEEE (m) 18.5+3.9  19.2%+3.3 18.2+2.9 18.4%2.8 15.0+4.7 15.8+4.7
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Fig. 3. Changes of the power and muscle strength

among the training before to after.
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Fig. 4. Relationship between power rise and muscle
strength rise.
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