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| Abstract |

Purpose: This study aimed to investigate the effects of eccentric training applied to the calf muscles on muscle tone, muscle
strength, and gait variables in patients with chronic stroke.

Methods: Twenty-two participants were divided into experimental (n=12; eccentric training) and control (n=10; static
stretching and stretching board) groups. The participants completed 30-minute physical therapy sessions five times a week for
three weeks. Calf muscle tone, muscle strength, and gait variables were measured using MyotonPRO, a hand-held dynamometer,
and Optogait, respectively, before and after each intervention.

Results: Two-way analysis of variance (ANOVA) indicated a significant interaction effect between measurement points and
groups in frequency, stiffness, and decrement of the lateral gastrocnemius, medial gastrocnemius, and soleus muscles (p<.05).
Paired t-tests showed that the experimental group exhibited significantly decreased frequency and stiffness scores for the lateral
gastrocnemius, medial gastrocnemius, and soleus muscles (p<.05), as well as significantly increased decrement and muscle
strength scores, gait speed, step length, and stride length (p<.05).

Conclusion: The application of eccentric training to the calf effectively reduced muscle tone, increased muscle strength,
and improved the gait speed, step length, and stride length of patients with chronic stroke.
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Table 1. General characteristics of the study subjects (N=22)
Experimental Control )
' = 12) = 10) X P
Gender
Male 8(66.7%) 7(70.0%)
0.87 1.00
Female 4(33.3%) 3(30.0%)
Age (years) 47.75+15.20" 56.80+8.99 -1.65 0.11
Height (cm) 165.67+8.36 167.70+6.36 -0.63 0.54
Weight (kg) 64.67£10.96 67.45+5.68 -0.77 0.46
Duration of onset (months) 50.75£56.90 63.3+64.46 -0.49 0.63
Type of lesion
Infarction 7(58.3%) 6(60.0%)
0.18 0.23
Hemorrhagic 5(41.7%) 4(40.0%)
Hemiplegic side
Right 5(41.7% 3(30.0%
g (41.7%) (30.0%) 0.94 1.00
Left 7(58.3%) 7(70.0%)

? Meantstandard deviation
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Fig. 1. Measurement of muscle tone.

(A: Lateral gastrocnemius, B: Medial gastrocnemius, C:

Soleus)

1) MyotonPRO
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2) Hand-held dynamometer
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dynamometer (J-Tech Medical, USA)S AM&-3}it). &
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AAF 7+ A EE =086 02 Ve THKnols et al.,
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Fig. 2. Measurement of muscle strength.
(A : Gastrocnemius, B : Soleus)
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Fig. 3. Optogait for measurement doing walk.

wh
Lo
o
W
N
s
i
=
il
>
>
ol
o
&

MEHAmencan College
of Sports Medicine, ACSM). & ¢1Lof| Zofgl &%
FEAR= 9AF A"o] 319 o)Akl A BAF3H O E LA
woiek. 299) ARARS BT} oo T glo)
SAE A&AzoH, F7ISE A mAR= SAl o
1 Qe ] A8 54 W 9

:>

=
Aol Fts] dgshal, SAE A8AE Fr A4
= = ZAFC disf 23] ARt 5 Aol o
ST & A9 A¥ dAbe thE 2 obeh(Fig
4).



118 | PNF and Movement Vol. 22, No. 1

Selection of subjects (N=22)

¥ ¥
Experimental Group (= 12) Control Group (n: = 10)
¥ *
Pre-test

Muscle tone, Stiffness, Decrement, Muscle strength,
Gait speed, Step length, Stride length

¥ ¥
Static Stretching
stretching board
Eccentric training (30 sec/set 4 min/set, rest
30 mindet total 1 set rest 20 secfset | 1 mindset total
5 timesfweek, for 3 weeks) total 5 set 5 3set, 5
fimes/week, for | timesfvesk, for
3 weeks) 3 weeks)
+ ¥
Post-test

Muscle tone, Stiffness, Decrement, Muscle strength,
Gait speed, Step length, Stride length

¥

Statistical analysis

Fig. 4. Flowchart of the study participants.
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Starting position Ending position

Fig. 5. Eccentric training. (A : Gastrocnemius, B : Soleus)

Fig. 6. Static stretching. Fi

g. 7. Stretching board.
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Table 2. Exercise program

Group

Descriptions

(D Heel-Raise-Lower Exercise (10 min)
@ Add a weighted sandbag of 10% of your body weight to your

Eccentric training

Experimental (30 min)

ankles (5 min)
(@ Heel-Raise-Lower Exercise with knee flexion (10 min)

@ Add a weighted sandbag of 10% of your body weight to your
ankles with knee flexion (5 min)

Static stretching
(5 min)
Control
Stretching board

(25 min)

D Stretching (30 sec)
@ Rest (30 sec)

D Stretching board (4 min)
@ Rest (1 min)

4, BAry
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Table 3. Intra- and intergroup comparison of pre- and post-training outcome measures of frequency (N=22)
Experimental group Control group
Variable (n' = 12) (n’ = 10) Effect F p
Pre-test Post-test Pre-test Post-test
Group 0.63 0.43
18.26 14.09 14.49 16.23
b (I ) e ' o i . .
LGEMT () e £2.72 £2.52 2,68 Time 139 025
Group * Time 8.26 0.05
Group 3.44 0.07
MGCM°® 18.73 14.34 13.53 15.49 .
(z) +14.34 +3.06" +2.84 +2.80 Time 1.24 027
Group * Time 8.46 0.05"
Group 0.61 0.44
Soleus 15.25 10.39 10.40 13.88 .
() +4.01 +334" +1.33 +1.26" Time 063 043
Group * Time 22.98 .00

* Meantstandard deviation

® Lateral gastrocnemius

Medial gastrocnemius

" Significant difference between pre-test and post-test intervention within the group (p<.05)
¥ Significant difference in change values among the groups (p<.05)

c

Table 4. Intra- and intergroup comparison of pre- and post-training outcome measures of stiffness (N=22)
Experimental group Control group
Variable (' =12) (* = 10) Effect F p
Pre-test Post-test Pre-test Post-test
Group 0.59 0.45
LGCM® 384.92 283.75 301.10 324.90 Time 193 017
(N/m) +135.88° +84.07° +50.79 +61.49 ‘ o
Group * Time 5.04 0.03"
Group 1.58 0.22
MGCM® 381.75 285.75 285.20 316.20 .
(N/m) +119.20 +90.03" +54.64 +56.77" Time 153 0‘2%
Group * Time 5.84 .02'
Group 0.11 0.75
Soleus 289.33 199.33 214.50 286.60 .
(N/m) +76.94 +63.89" +40.02 +62.35° Time 0.22 064
Group * Time 18.06 0.00'

? Meantstandard deviation

® Lateral gastrocnemius

Medial gastrocnemius

" Significant difference between pre-test and post-test intervention within the group (p<.05)
¥ Significant difference in change values among the groups (p<.05)

c

3) &4 vl

AT Hjztol A2 'Hd Bl Table 5o A|A| 7F AUk 7HS TR S Aol A
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Table 5. Intra- and intergroup comparison of pre- and post-training outcome measures of decrement (N=22)
Experimental group Control group
Variable (n' = 12) (n* = 10) Effect F p
Pre-test Post-test Pre-test Post-test
. Group 8.63 0.017
LGCM 1.33 1.64 1.87 1.60 .
(ms) +0.12° +0.26" +0.43 +0.27 Time 0.07 0.79
Group * Time 11.92 0.00'
Group 0.98 0.33
MGCM* 1.52 1.87 2.00 1.64 .
(ms) +0.36 +0.36" +0.62 +0.36 Time 0.01 0.94
Group * Time 7.52 0.01"
Group 0.87 0.36
Soleus 1.31 241 2.43 1.61 .
(ms) +0.32 +0.74" +0.65 +0.39° Time 0.72 040
Group * Time 32.69 0.00'

* Meansstandard deviation

® Lateral gastrocnemius

¢ Medial gastrocnemius

" Significant difference between pre-test and post-test intervention within the group (p<.05)
¥ Significant difference in change values among the groups (p<.05)

A Weh Y Fol BAN R FISHA F71ekct 2 Maizut xR0 FH % 22 Hlm

QM5 WAZY AL AFToIA AY A B A

W ol BANOR folsA Z7RITE T AR oA e ] Table 60] A

o B e MR AF A Wek U T BAH  ® vpeh 29tk HuA2e) 2L HHTH 2

o folhA /AT, txRlH A8 A Hrh  mRolx Ay A wek Ay o BACR o5t

49 Foll FAMCE felsh stk A F71stoek bl B AgEA A
A Wek g Fol AN Fsh F7ekct

Table 6. Intra- and intergroup comparison of pre- and post-training outcome measures of muscle strength

(N=22)
Experimental group Control group
Variable (n' = 12) (> = 10) Effect F p
Pre-test Post-test Pre-test Post-test

Group 5.65 0.02°

GCMb 7.44 8.64 5.36 5.83 .
(ke) 4245 +3.05° +3.95 +4.12" Time 065 042
Group * Time 0.13 0.72
Group 8.64 0.01°

Soleus 8.33 9.18 4.96 5.04 .
(ke) +3.94 +4.14° +4.55 +431 Time 0.13 0.72
Group * Time 0.09 0.77

a

Mean+standard deviation

® Gastrocnemius

" Significant difference between pre-test and post-test intervention within the group (p<.05)
Significant difference in change values among the groups (p<.05)
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Table 7. Intra- and intergroup comparison of pre- and post-training outcome measures of gait variables (N=22)

Experimental group

Control group

Variable (n' = 12) (n’ = 10) Effect F p
Pre-test Post-test Pre-test Post-test

Group 16.63 0.00

Gait speed 0.49 0.60 0.32 0.30 .
(1) +0.20" +0.18" +1.94 +0.19 Time 060 045
Group * Time 1.42 0.24
Group 2.68 0.11

Step length 48.12 56.52 61.66 53.91 .
(cm) +5.87 +8.54" +18.94 +7.08 Time 0.01 092
Group * Time 5.85 0.02"
Group 0.01 0.94

Stride length 9431 110.50 106.58 99.60 .
(cm) +9.97 +20.14" +4825 +38.07 Time 0.23 0.63
Group * Time 1.48 0.23

? Meantstandard deviation

* Significant difference between pre-test and post-test intervention within the group (p<.03)
¥ Significant difference in change values among the groups (p<.05)
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<o Foet 28 St 9= vy Hagit
Alfredson 5(1998)2- o | AY Aol A &%l
Fole] &= 10| Y& SAAFeH, ol
2 7o) o]Fofx]7] Hof| #-g-Eojof ghrkar 513
tF. Mafi 5(2001)> 5414 253 Bladls o Hy
d *FY e ¥ Spsittal skl
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