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The Effects of Sensorimotor Training on Balance and Muscle Activation During Gait in Older Adults
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Natural Science, Daejeon University; 2Department of Physical Therapy, Andong Science College; 3Department of Physical
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Purpose: The purpose of this study was to evaluate the effect of 6-week sensorimotoor training on balance ability and
lower limb muscle activation during gait in older adults.

Methods: Twenty-four community-dwelling older adults between 65 and 9o years of age participated in this study. In
the older adults of the experimental group (n=12), the sensorimotor training program was performed bare feet. General
exercise was performed in the control group (n=12). Then, both groups exercised three times a week for forty
minutesover a 6-week period. Balance ability was evaluated by One leg stand (OLS) test for determining the static
balance and Timed Up & Go (TUG) test for determining the dynamic balance. In addition, muscle activation of the
dominant lower limb tibialis anterior and gastrocnemius medialis muscles were measured by surface EMG to evaluate
muscle activation during gait.

Results: Asignificant improvement was seen in the one leg standing (OLS) time after exercise in both the sensorimotor
training (SMT) group and general exercise (GE) group (p<0.05) and the change in the SMT group was greater than that
in the GE group (p<0.05). Asignificant reduction was seen in the Timed Up & Go (TUG) test time after exercise in both
the SMT group and GE group (p<0.05). Also, a significant increase was seen in muscle activation of tibialis anterior
muscle after exercise in the SMT group (p<0.05), but no such significant increase was seen in the GE group (p>0.05).

Conclusion: These results suggest that sensorimotor training improves the balance in older adults and has a more
positive effect on muscular strength and gait. Sensorimotor training provided a variance of training environment and
COG exercise of the body is thought to be a more effective exercise program that improves balance and gait ability
in older adults.
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A comparison of OLS time between pre-SMT & GE and post-SMT & GE

Pre-test Post-test

SMT Group 8.38+2.08" 19.47+3.10

GE Group 11.33+5.12 17.28+5.06
p

70 Igel QALELIE o 6%, W G
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GA7E 6 OR Bt Aol 74.7(:4.8)Aﬂ, Jg& Aol 161.5

(7.9) cm, Hat AF0] 60.3(x7.6) kgo|tHTable 1).
General characteristics of subjects (Mean=SD)

Experimental Group Control Group

(n=12) (n=12)

Age (yrs) 76.8+5.5 74.7+4.8
Height (cm) 159.6+6.8 161.5+£7.9
Weight (kg) 58.9+6.6 60.3+7.6

QEbA 7] A7 2% A 8.38(+2.08) Zol|A]
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(unit: sec)
Change value Change rate’(%) P
11.09+2.62 139.87+49.82 0.00*
5.95+1.58 64.13+35.49 0.00*
0.00* 0.00*

T .
Meansstandard deviation

*Meansstandard deviation, [(Post-OLS time) — (Pre-OLS time)]/(Pre-OLS time) X 100

*p<0.01

OLS: One leg stance

SMT: Sensorimotor training
GE: General exercise
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A comparison of TUG time between pre-SMT & GE and post-SMT & GE

Pre-TUG time Post-TUG time
SMT Group 10.411.19" 8.62+0.83
GE Group 9.18+2.14 7.96+1.49
P

e, HPA, 2, oA, AW

(unit: sec)
Change value Change rate' (%) p
—2.24+1.21 —16.88+6.13 0.00*
-1.21£1.02 —11.98+8.42 0.01*
0.07 0.18

"Meanzstandard deviation
*Meanzstandard deviation,
*p<0.05

TUG: Timed Up & Go
SMT: Sensorimotor training
GE: General exercise
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A comparison of muscle activation between

[(Post-TUG time) — (Pre-TUG time)]/(Pre-TUG time) <100

V. &

pre-SMT & GE and post-SMT & GE (unit: %MVIC)
Muscle activation
3 df P
Pre Post
TA
SMT group 41.77+12.45" 49.37+14.45 -299 11  0.01*
GE group  44.46x14.94 43.93x11.01 -0.17 11 0.87
GCM
SMT group 57.28+14.39 59.42+13.69 -1.29 11 0.23
GE group  59.94:16.39 60.22+15.79 -0.21 11 0.84
"Meanzsstandard deviation
*p<0.05

SMT: Sensorimotor training
GE: General exercise

TA: Tibialis anterior

GCM: Gastrocnemius medialis
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