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Effects of Calf Eccentric Training on Muscle Strengthen, Muscle Tone,
Balance and Gait variables in Stroke Patients

Hwan-Yong Lim, PT, MS"'
*]Dept. of Physical Therapy, College of Gim Cheon University, Republic of korea

Purpose This study was conducted by randomly assigning patients to a study group and control group to investigate the
effects of calf eccentric training on muscle strength, muscle tone, balance and gait variables in stroke patients.
The subjects of this study were 26 stroke patients from a single medical institution sho met the study selection criteria.
The intervention period was 8 weeks, 3times a week, 30 minutes each. The study group(n=13) applied eccentric training
on the paretic side, and the control group(n=13) applied inclined plate training. Heel lifting has been applied. Results
There was a significant difference in the strength and tone of the gastrocnemius and soleus muscles before and after
intervention, and there was a significant difference in plantar pressure toward the rear. The step length on the paretic side
decreased after the intervention, showing a significant difference, and the speed increased after the intervention, showing
a significant difference. There was a significant difference in the symmetry index results among the study groups.
Conclusion Calf eccentric training was effective in increasing GCM-Soleus muscle strength, reducing muscle tone, and
improving balance and walking ability as heel contract increased.
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Figure 1. Study group: GCM—Soleus eccentric training

Figure 2. Control group .: GCM—Soleus eccentric training
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Table 1. Comparison of calf muscles strengthen within and between groups

Variables Study (n=13)

Pre 6.87+03.12

GCM (N) Post 7.87+03.77
Change 1.11+01.11°

Pre 7.69+04.43

Soleus (N) Post 8.48+04.71
Change 0.79+01.22°

Control (n=13) fg:/f;”’zﬁ
4.13+04.15
4.48+04.39 005" 0.887
0.3600.45"
3.73+04.52
3.88+04.34 018’ 0.641
0.15+00.71

Note. GCM: Gastrocnemius. *Meansstandard deviation, "Paird sample t test, “Independent sample t test. p<.05"
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Table 2. Calf Muscles Tone Within and Between Groups

sy

(N=26)
Effect Size

Variables Study (n=13) Control (n=13) [Cohen’sd)
Pre 116.38+07.32 11.15+06.71
GCI\Z\lgteml Post 13.49404.69 12.48+07.49 005 ~2.774
Change ~2.89+04.49 ® 1.34402.10°
Pre 17.08+07.07 10.41+06.42
GCM medial .
(N) Post 13.15+05.22 11.92+07.21 .000 —1.687
Change —3.94+03.17 1.51+03.29
Pre 9.66+03.30 10.68+06.18
Soleus (N) Post 13.50£05.29 8.41£05.21 .000” 2.328
Change 3.84+02.61" —2.27+02.64
Note. GCM: Gastrocnemius. *Mean+standard deviation, ®Paird sample t test, “Independent sample t test. p<.05", p<.001"
Table 3. . Comparison of balance ability within and between groups (N=26)

Variables Study (n=13)
Pre 49.32+07.60
Anterior Post 41.88+08.01
AP Change —7.45+06.09"
(%) Pre 50.91£07.43
Posterior Post 58.12+08.01
Change 07.22+06.19°
Pre 40.52+06.21
Paretic Post 49.46+05.10
ML Change 8.94+04.78"
(%) Pre 58.46+06.06
Non —paretic Post 50.54+05.10
Change ~7.92404.58"

Control (n=13) 52?;2”’227

40.44+13.88

39.82+17.43 037 -.863
—0.62+09.38

59.56+13.88

60.18+17.43 046 076
06.62+09.38

41.35+07.60

36.77+03.12 000" 2.126
—4.58+07.62

58.64+07.60

63.23+03.12 000" —1.990
04.59+07.62

Note. AP: Anterior—posterior, ML: Medial—lateral shift, "Meanzstandard deviation, ®Paird sample t test, “Independent sample t test. p<.[]5‘,

p<.001"
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Table 4. Comparison of gait variables of subjects within and between groups (N=26)
Study Group (n=13) Control Group (n=13)
Variables Change Change Effect Size
FoSE (Post—Pre] e FoSE [Post—Pre/ (Cohen’sd)
Paretic “41.82+05.35 34.89+04.82 —06.92+05.10 40.35£00.77 39.65+06.58 —0.81+00.56 0.001" —1.684
Non— .
Step length ont. 31.42+00.06 38.02+07.63 06.60+08.20 35.64+07.60 36.05+05.35 00.83+01.02 0.026 0.988
aretic
(cm) P
5.238 —2.917
p 000" 013"
| 0.27£00.17  0.69+00.008  0.42+00.15  0.37+00.17  0.38+00.18 00.01+00.26
Spee o
—10.382 —=.117 .000 1.716
™9 .
p .000 909
0.85+00.11  0.90+00.071 0.04+00.14  0.86+00.08  1.15+00.17 00.29+00.21
Symmetric 4.894 —2.901 002 -1.401
index(%) L o ' '
p .000 013

Note. *Meanzstandard deviation, °Paird sample t test, “Independent sample t test. p<.05", p<.001"
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