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Purpose: The purpose of this study was to examine the influence of a handrail (presence and position) on treadmill gait and

balance in stroke patients during gait training.

Methods: 39 patients with stroke (male 31, female 8) participated in this study. The training groups were classified into a no-
handrail group (NHG), front handrail group (FHG), and bilateral handrail group (BHG). Each group comprised 13 subjects.
The subjects were trained to walk in a straight path 30 minutes per day for 8 weeks. The Good Balance System was used to
measure static balance and dynamic balance. To measure walking ability, timed up and go (TUG) was also assessed.

Results: The NHG showed no significant differences in static balance, dynamic balance, and TUG. The FHG was significantly
different in their medial-lateral speed of static balance, dynamic balance, and TUG. The BHG was significantly different in their

static balance, dynamic balance, and TUG.

Conclusion: These findings consider the effects of holding handrails concomitantly with changes in postural stability. We
conclude that for training stroke patients, treadmill walking while holding handrails improves balance and gait more than
treadmill walking without holding handrails. The resulting changes in muscle activity patterns may facilitate the transfer to a
gait pattern. The results of this study suggest methods for training treadmill walking in stroke patients.
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Figure 1. The picture of good balance system.

Table 1. General characteristics of the subjects
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lateral sway speed)2} - % Q9 <% (anterior-posterior sway
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Variable NHG FHG BHG p
Sex (male/female) 11/2 10/3 10/3 0.87
Age (yr) 584+6.22 575+74 60.08+7.65 052
Stroke type (infarct/hemorrhage) 8/5 8/5 9/4 0.73
Paretic side (right/left) 8/5 6/7 6/7 0.73
Duration (month) 13.53£8.12 14.83£7.35 14.29£731 0.55
Height (cm) 167.6+4.64 163.661+10.52 164.83+8.74 0.78
Weight (kg) 61.86+9.07 62.91£9.15 60.161+9.75 0.74

Values are presented as number or mean=standard deviation.

NHG: not handrail group, FHG: front handrail group, BHG: bilateral hand rail group.
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Table 2. Comparison of balance and gait ability for each group at pretest and posttest
NHG FHG BHG
Variable
Pretest Posttest p Pretest Posttest p Pretest Posttest p
SB M-L sway speed (mm/s) 5.46 4.85 0.31 6.17 501 0.02* 6.80 4.84 0.01*
+252 +18 +354 +284 +246 +242
A-P sway speed (mm/s) 8.02 7.81 0.73 8.7 74 0.19 10.16 8.15 0.01*
+3.26 +254 +593 +3.56 +401 +3.59
DB  COP total distance (mm/s) 217885 1694.41 031 2006.19 139198  002* 223070 195889  0.04*
+108439  £95973 +103730  £800.92 193966  £1003.93
WA TUG (mm/s) 15.04 14.28 0.15 16.49 1447 0.04* 15.51 12.33 0.01*
+536 +552 +736 +86 +7.66 +452

Values are presented as mean=standard deviation.

NHG: not handrail group, FHG: front handrail group, BHG: bilateral hand rail group, SB: static balance, DB: dynamic balance, WA: walking ability,
M-L sway speed: medial-lateral sway speed, A-P sway speed: anterior-posterior sway speed, COP: center of pressure, TUG: time up go.

*0<0.05.

Table 3. The comparison of balance and gait ability for difference between each groups

NHG FHG BHG

Variable Time  Group Interaction
Pretest Posttest Pretest Posttest Pretest Posttest

SB - M-Lsway speed (mm/s) 546 485 6.17 501 6.80 484 000*  0.04* 0.00*
+252 +18 +354 +284 +246 +242

A-P sway speed (mm/s) 802 781 87 74 10.16 8.15 000*  003* 0.00*
+3.26 +254 +593 +356 +401 +3.59

DB COPtotal distance (mm/s) 217885 169441 2006.19 1391.98 2230.70 1958.89 000*  002* 0.00*
+108439  +95973  £103730 £80092 +93966  +100393

WA TUG (mm/s) 1504 14.28 1649 1447 1551+ 1233 000*  0.04* 0.00*
+536 +552 +7.36 +86 7.66 +452

Values are presented as mean=standard deviation.

NHG: not handrail group, FHG: front handrail group, BHG: bilateral hand rail group, SB: static balance, DB: dynamic balance, WA: walking ability,
M-L sway speed: medial-lateral sway speed, A-P sway speed: anterior-posterior sway speed, COP: center of pressure, TUG: time up go.

*0<0.05.
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