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| Abstract |

Purpose: This study examined the effects of upper- and lower-limb coordinated exercise with proprioceptive neuromuscular
facilitation (PNF) on stroke patients’ recovery of their balancing and walking abilities.

Methods: This study was conducted with 30 patients aged at least 60 years and diagnosed with stroke. The patients were
randomly assigned to either a PNF upper- and lower-limb coordinated exercise group of 15 patients or an acro-step balance exercise
group of 15 patients. To test the subjects’ balancing and walking abilities, balancing ability tests and 10-m walking speed tests
were conducted before and after the interventions. The patients performed their respective exercises for 30 minutes per session,
three times per week for four weeks. The PNF exercise group performed six stages of exercise consisting of a combination of
PNF patterns such as sprinting, skating, and striking. The six stages (right striking, right skating, right sprinting, left striking, left
skating, and left sprinting) were performed continuously with a rest period of 1 min. after training for 4 min. The exercises for
the aero-step balance group consisted of balancing in a two-leg standing position, weight shifting in a two-leg standing position,
one-leg standing, squat exercises, marching in place, and squatting on an aero step.

Results: The PNF exercise group showed significant improvements in their balancing ability evaluations compared to the
aero-step balance group and also showed significant improvements in their 10-m walking speed tests.

Conclusion: Based on the results of this study, PNF upper- and lower-limb coordinated exercise resulted in clinical

improvements of stroke patients’ balancing and walking abilities. Therefore, this type of exercise is recommended as a clinical
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intervention for the recovery of stroke patients’ lower-limb function. Future studies should be conducted with longer intervention

periods and more subjects to generalize the study results.
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Table 1. General characteristics of the subjects

(MeantSD)
Experimental group  Control group
(n=15) (n=15)
Age (yrs) 67.24+6.57 69.34+3.84
Height (cm) 166.92+5.62 168.1243.96
Weight (kg) 63.5442.41 62.87+4.36
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Table 2. Comparison of balance and walking ability

between group

Experiment group® Control group®

(n=15) (n=15)
Balance
(degree)
Pre 8.75+6.23¢ 9.63+5.51 1.24
Post 6.12+3.56 8.62+4.57 2.38%
t 2.12% 3.24*
Walking
speed
(sec)
Pre 35.62+12.65 36.54+13.64  2.28
Post 30.38+9.37 34.69+10.95  1.76*
t 2.67* 2.87*

*PNF coordinated exercise group
®Aero step exercise
‘MeantSD, *p<.05
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Fig. 1. Comparison of balance and walking ability between group.
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