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Abstract

Purpose : The purpose of this study was to provide the effective method for exercise therapy in soccer player.

Methods : 30 soccer players were recruited for subjects. The subjects were divided to dynamic stretching exercise combined tDCS
(Group 1), dynamic stretching exercise combined Sham-tDCS (Group II) of which 15 subjects were randomly allocated. The
subjects were given 3 hour of soccer skill and performance and additionally given 20 minutes of dynamic stretching exercise
combined tDCS and sham-tDCS for each group, five times a week, for 6 weeks. Their muscle activity and jump performance were
analyzed before the intervention. After 6 weeks of the intervention, the mentioned parameters were measured once more for
between-group analysis.

Results : Comparative analysis of the muscle activity and jump performance between the groups I and groups I showed
statistically significant difference.

Conclusion : Such results revealed that dynamic stretching exercise combined with tDCS is effective in muscle activity and jump
performance. Based on the current study, more effective program is to be proposed for neurologic and musculoskelectal disorder
as well as soccer player. Based on the current study, studies that incorporates various combine of variable is required for

development of effective tDCS program.
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Table 1, Dynamic stretching protocol
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Zt(Table 1)(Fig 2).
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Exercise

Description

While walking, subject raises one foot off floor, keeping knee extended, and dorsiflexes ankle. At heel

Calf raises

strike, subject performs plantar flexion of same ankle while opposite foot rises off floor and performs

same actions as the previous ankle. Stretch occurs in calf of dorsiflexed ankle.

Slow butt-kicks

While walking, subject kicks foot back, flexing the knee, until foot reaches the buttocks. Subject places
foot back onto floor and opposite leg performs same action. Stretch occurs in quadriceps of flexed knee.

While walking, subject takes a step with right leg while swinging left leg forward. Left leg touches
Leg swing to opposite hand right hand while keeping the knee extended. This leg is then brought down to floor and opposite leg
performs same action. Stretch occurs in hamstrings of swinging leg.

While walking, subject takes a step with right leg, while picking up left leg and using hands to squeeze

Knee tuck flexed knee to the chest. Pausing for a count of 1 second, subject lets go of knee and lifts up opposite
leg to perform same action. Stretch occurs in hip extensors of flexed leg.
SIowAbutt-kicks Leg swing to opposite hand Knee tuck
Figure 2, Method of dynamic stretching

3. S = AlASHL 7he ARER 343 E47 R 4ASS
AAG F, 25§ G0e O RS o] shart.

1) BRARE RE gL doElen ARy en dREe 3
o] Lol BzF51g] a1 o] = ] Z(bipolar electrode) A

i HE A2
(MP100, Biopac System Inc, USA)S ©|&3}% 11, Tl XE
Ao g ek Ams 7018 HFE oA Acgknowledge
391 £22EGOIS ol gste] AR Aeisalch, EHA
= Azof oet HRATS 2ot 918 22 2elo] ©

_:L
E
r

e

oZ:
mlm
Ay
o
2_‘
N
o
ol
H
5]
rd

o

092, AN

ol
—-

KeX

248 ch H-skyl o
AlF 0] FEFZE(sampling rate)
25157 ffsto] i

=37} FE|(band pass

H o
o]} HE|(notch filter) 60 Hz, TS
1, =A% AT Root

filter) 30 ~500 HzZ AM&3}5

276 Journal of The Korean Society of Integrative Medicine \ Vol.7 No.4



oy
Pl
fol

mean square(RMS) *2]& 3} thFig 2).

| .
| G-SENSQR .

Figure 2. Measurement unit: SEMG(A) and G—jump(B)
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Table 2. General characteristics of the subjects (n=30)
Groupl (n=15) Groupl (n=15) t D
Age (years) 23.10+£1.36" 23.03+0.95 119 420
Height (O) 174.30+5.78 173.69+4.29 256 791
Weight (0) 72.82+4.68 75.15+3.64 153 775
Gender (male/female) 15/0 15/0

*M=SD; meansstandard deviation, Group I ; tDCS+dynamic stretching exercise, Group II ; Sham-tDCS+dynamic stretching exercise
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(p<.05)(Table 3).

Table 3. Comparison of muscle activity between group (unit: %)
Group O (n=15) Group [0 (n=15) . »
Pre Post Pre Post
RF 11.01+1.69 25.64+3.84 12.74+1.92 21.67+4.01 11.28 04
VM 20.48+2.78 42.31+5.01 21.78+2.46 36.56+4.73 19.49 01"
VL 28.38+2.36 51.04+6.17 26.56+2.13 47.41+5.87 23.15 01"
GCM 30.25+6.37 50.28+5.04 29.64+7.35 46.67+4.98 18.95 01"

*p<.05, Group I ;
medialis, VL; Vastus lateralis, GCM; Gastrocnemius
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tDCS+dynamic stretching exercise, Group I ; Sham-tDCS+dynamic stretching exercise, RF; Rectus femoris, VM; Vastus

(Group )9 T4 A3 15 W SE8AE HIE vl
B4 A} Group 13} Group T 2% 15 U E422
2 99a} 2ol2 HYThp<.05, p<.0l, p<.001)(Table 4).

']_‘q_ N = RS 110 %%%
Table 4, Comparison of muscle tone within group (unit: %)
Group Muscle Pre Post t P
RF 11.01+1.69 25.64+3.84 2.984 o1
Group VM 20.48+2.78 42.31£5.01 3.125 .006™
(n=15) VL 28.38+2.36 51.0446.17 3.321 005"
GCM 30.2546.37 50.28+5.04 4.287 .000"
RF 12.744+1.92 21.67+4.01 2.814 04"
Group O VM 21.78+2.46 36.561+4.73 2.974 01"
(n=15) VL 26.56+2.13 47.41+£5.87 3.117 007"
GCM 29.64+7.35 46.67+4.98 3.012 o1
"p<.05, “p<.01, Tp<.001, Group I ; tDCS + dynamic stretching exercise, Group Il ; Sham-tDCS+dynamic stretching exercise, RF; Rectus

femoris, VM; Vastus medialis, VL; Vastus lateralis, GCM; Gastrocnemius
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