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| Abstract |

Purpose: Backward walking has shown positive effects on gait recovery in rehabilitation patients. It is increasingly used as an
aerobic training method in rehabilitation populations, inducing more sensory and motor stimulation than forward walking.
Therefore, the purpose of this study is to investigate the effects of visual stimulation during backward walking.

Methods: Twenty-seven healthy adults with a visual acuity of 0.8 or higher participated in the study. To compare the effects
of visual stimulation during various walking conditions among healthy individuals, the participants randomly selected cards
numbered one to six and walked a distance of 10 meters. Walking ability was measured using Optogait.

Results: Statistically significant differences were observed in speed, stride, and percentages of single support and contact phase
during backward walking. Within eyes-closed conditions during backward walking, significant differences were found in
percentages of single support, terminal stance, and contact phase. Moreover, the percentage of terminal swing significantly differed
during backward walking with head turn conditions.

Conclusion: Gait parameters such as speed, stride, and percentages of single support and contact phase were higher
during backward walking than forward walking. These results indicate that backward walking involves multiple sensory

systems and varying conditions.
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Table 1. General characteristics of participants

(N=27)
Characteristics Mean+SD*
Gender (male/female) 13/14
Age (years) 2229 + 1.79
Height (cm) 167.33 £ 8.60
Weight (kg) 63.92 + 1634

*Meantstandard deviation

Fig. 1. Optogait.
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Healthy Individuals (male 15, female 15)

(Totally 30 subjects)

Randomly selected cards

with number one to six

Forward walking

(FW)

Backward walking
(BW)

Forward walking
with close eyes

(FWQ)

Backward walking
with close eyes with head turns with heard turns
(BWC) (FWH) (BWH)

Backward walking Forward walking

Drop out 3 subjects

| Three times walking within each six conditions on 10-meter walkway under OptoGait |

| Data analysis |

Fig. 2. Flowchart of Study.
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Time in Condition (Mean+SD)
Phases F
(sec) FW* BW’ FWC* BwWC! FWH® BWH'
CP 0.04+0.02 0.05+0.02 1.2146.10 0.05+0.02 0.03+0.02 0.05+0.02 13.69
FF 0.48+0.10  0.42+0.12° 0.560.45 0.43£0.10 0.49+0.10 0.42+0.11" 17.35
LR 0.18£0.03  0.15+0.03¢ 0.79+3.17 0.1620.03' 0.17+0.03 0.15+0.03" 19.74
SS 0.36:0.03 0.36:0.02 0.37+0.16 0.36:0.03 0.35+0.03 0.37+0.03 10.09
TST 0.72+0.08 0.68+0.08 2.03£6.87 0.69+0.07 0.72+0.09 0.68+0.07 7.09
PSW 0.18£0.03  0.15+0.03¢ 0.86+3.50 0.16+0.03' 0.18+0.04 0.150.03" 20.57
PP 0.19+0.06 0.2120.05 3.1615.46 0.20+0.04 0.19+0.07 0.2120.05 3.87
TSW 0.36:0.03 0.36:0.02 2.8513.06 0.36:0.03 0.35+0.03 0.37+0.03 9.92
TDS 036£0.07  0.31+0.06* 1.52+6.02 0.32+0.06' 0.36:0.07 0.31+0.06" 19.95

*Forward walking °Backward walking ‘Forward walking with close eyes ‘Backward walking with close eyes °Forward
walking with head turn Backward walking with head turn &Significant differences between BW and FW at p<0.05
"Significant differences between BWH and FWH at p<0.05 'Significant differences between BWC and FWC at p<0.05

Table 3. Comparison of percentages in phase of gait cycle

Percentages in

Condition (Mean+SD)

phases (%) FW* BW" FWC* BWC* FWH® BWH' F
CPP 5.9242.96 8.04+3.72 5.86+3.34 8.3743.11 5.34+3.05 7.99+43.64 18.03
FFP 67241044  60.59+13.80  64.10£1630  62.25:10.13  68.52£11.50  61.06x11.73  13.67
LRP 1637£2.64 14442358 1599+398  15.00+2.13'  16.10£236  14.25+223"  17.73
SSP 33.8742.73  35.44£2.66°  3120+£7.05 3481240  33.67£2.69  3538+2.59"  19.15

TSTP 66.64+2.65  64.69£2.58%  64.76+13.11  6522+2.19"  67.13+3.17  64.69£2.64" 2021
PSWP 16.48£2.49  14.75:2.66%  16.95+4.63  15.42+2.46' 17.09£3.0 1471£236"  20.74

PPP 26.90+8.79  31.36£10.80  26.36£9.74  29.56+7.42  262249.63  30.85+8.93 1.76
TSWP 33.41£2.64  3530+2.58°  64.76+£13.110  34.77+2.19°  32.81+325%  3530+2.64"  23.00
TDSP 32.8545.10  29.20+4.99% 32944844  3043+4.53  33.19+4.75 28.97+4.4" 2279

*Forward walking "Backward walking ‘Forward walking with close eyes “Backward walking with close eyes °Forward
walking with head turn Backward walking with head turn SSignificant differences between BW and FW at p<0.05
"Significant differences between BWH and FWH at p<0.05 'Significant differences between BWC and FWC at p<0.05

iSignificant differences between FWC and FW at p<0.05 *Significant differences between FWH and FWC at p<0.05
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Table 4. Comparisons of main gait parameters

Condition (Mean=SD)
Parameters " - . " F
FW* BW FWC* BWC FWH* BWH
Speed (m/s) 1.04+0.21 1.18+0.25¢ 2.75+8.69 1.12+0.22 1.04+0.19 1.15+0.23" 13.50
Step (cm) 55.22+7.94 60.81+9.14 55.63+8.30 58.71+8.31 55.58+7.62 59.76+8.55 9.77
Stride (cm)  109.81£15.51  120.16£18.108  106.77+26.00 116.40+16.15 109.65£14.71 118.48+16.71" 1221

StrideT (sec) 1.08+0.09 1.04+0.08 4.48+17.73 1.06+0.09 1.08+0.11 1.06+0.09 1.58

*Forward walking "Backward walking °Forward walking with close eyes “Backward walking with close eyes °Forward
walking with head turn Backward walking with head turn ®Significant differences between BW and FW at p<0.05
"Significant differences between BWH and FWH at p<0.05

Table 5. Comparison of 10-meter walking time

Condition (Mean+SD)
Parameter " - - - F
FwW* BW FWC* BWC FWH* BWH

TIME (sec)  8.54+1.06 11.23£1.56° 11.34+1.67 12.85+2.11 9.07£1.10 10.90+1.76 52.492

*Forward walking "Backward walking ‘Forward walking with close eyes “Backward walking with close eyes °Forward
walking with head turn Backward walking with head turn £Significant differences between BW and FW at p<0.05
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