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Received : 07 September 2020 Objective: This study aimed to examine the effects of real-time visual feedback gait training on
Revised :29 September 2020 gait stability in older adults.

Accepted: 06 October 2020 Method: Twelve older adults participated in this study, being divided into 2 groups including

a) visual feedback (VF) and b) non-visual feedback (NVF) groups. For 4 weeks, VF performed a
treadmill walking training with real-time visual feedback about their postural information while
NVF performed a normal treadmill walking training. For evaluations of gait stability, kinematic
data of 15-minute treadmill walking were collected from depth-based motion capture system
(30 Hz, exbody, Korea). Given that step lengths in both right and left sides were determined based
on kinematic data, three variables including step difference, coefficient of variation, approximate
entropy were calculated to evaluate gait symmetry, variability and complexity, respectively.

Results: For research findings, VF exhibited significant improvements in gait stability after 4-
Corresponding Author week training in comparison to NVEF, particularly in gait symmetry and complexity measures.

Hyo Keun Lee However, greater improvement in gait variability was observed in NVF than VE.

Vector Bio, Inc., 401, Seoksungro

886, Cheoingu, Yonginsi, 17024, Conclusion: Given that visual feedback walking gives potential effectiveness on gait stability
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INTRODUCTION St 7|70 Cieh CHol 2ol 0|22 AHE(0fX 2ThWinter,

1991). QIZte| Hlof chsh 2t A LM 2=FA2 7|

HA2 QZtol o|F= st7| flet 7HE Z|=2H el 7| sH FE2 Olsfstr| flet Mty A7 22 ofLfar, 4

SN SHYLEMN Ldde KoM ATt EHA +dEE gd¢t 8 dElgy F22 st ME9ey B A7k ROl

HEjo| 230Ict StX[Zh MXel 2EAAIL MEA= ST FYL|OM 22 Ut 53|, Py AFE S, AlX|Z

1 of2et AHLIES SShM B 252 2SO0 HTHKuo & = HEots 20X 715 gt AN F3Ho thet o3

Donelan, 2010; Della Croce, Riley, Lelas & Kerrigan, 2001). 22} ol ZRE2 Q7te] B3 oPg Mo O 523 0=z &

MEE Hgo| B OjFLIZSS Oslst7] sl 2 Ad A A1 ACHAoI et al, 2019; Amboni, Barone & Hausdorff, 2013;
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lJmker & Lamoth, 2012).
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Figure 1. (A) An experimental setup for 4-week treadmill gait training, (B) A customized program for visual feedback training to

provide biomechanical information of gait
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Table 1. Results of step symmetry (%difference between right and left sides of step length), step variability (CV, Coefficient of
Variation), and step complexity (ApEn, Approximate Entropy) at pre and post training

VF NVF
Variables
Pre Post p Pre Post P
Step symmetry 0.085+0.07 0.059+0.05 015 0.092+0.08 0.089+0.07 .556
Right step variability (CV) 3.87+0.56 3.64+0.67 237 4.01+0.76 3.67+0.52 045
Left step variability (CV) 2.51+043 2.37+0.41 491 3.98+0.6 3.65+043 062
Right step complexity (RApEN) 0.95+0.13 1.15+£0.18 027 0.89+0.17 0.87+0.13 A76
Left step complexity (LApEN) 1.01+0.23 1.17+0.21 032 0.98+0.21 0.95+0.13 721
Note. significant at *p<.05
Abbreviation. VF, Visual Feedback; NVF, Non-Visual Feedback; CV, Coefficient of Variation; ApEn, Approximate Entropy
= HO|HE HMT & 1422 Ho|E(Y & EF Zo| 4 HE AHSIALE BE SAHMEl= SPSS ZE1ME 0|85t
7002))7t Bl 240 AZEQJUCL BEF JHHEES HIIS5HY| 1, FosFE2 p<.052 HHSIRUCE
2 C>H Coefﬂaent of Variation (CV)2 &SR, EE S84
2 MESH7| 2I8Hl Approximate Entropy (ApEn)g AHE3IRIC RESULTS
ApEn2 H5EOL AZE K0ilM FHFE CIo|Hel BrEdat 7
H4g Mysts CfEXl HlHY GojE 24 ooz, ol VF DEOINE 457 SO0 AIZY IEW By 23 20
H SXol F¢ £= OPHME WItSH=G AMRE|OfTICH Step Symmetry (p=0.015)2t & '&O| Step Complexity(2EY
(Yentes et al, 2013). ApEn2| A4t @I2|= C|O|Ef ZOIE ALO| p=027, & p=032)2| HOI0| QO|6}A TAtElE= ZHo =2 Lt
of XtojANo thet HEQ wE FHote Aoz, YW EHGtC) SR 2 &F 29| Step Variability= 45 3 Z2o| &

2
H}'EA‘I EEh OIEI‘|O| EHEI_-|O| Xl_%__‘_ LI.EI.L'.E Z_)_('D_
ApEn 2tS LIEFLHD, 1 HO|E Q| miEHo| =

Lt AIEO[X| 42 &% ApEn 40| =7 b= Eoh 2 A
oAM=, ApEn &2 AHESH7| 2I3 HIOIE S| }=237|(m=2)
oF HIO|E{ et HIOIE Atolo| Ao Cist =&

= A% 7 (Threshold r=02)2 H85tACH(Yentes et al, 2013).
Jdz2|3 HojH Hx=Ny= & Y 242 7002 2E ZO|oj| Chet

WS 0|&5sto ApEn% AMESIUCE. Eot, & Eol Z4ZF 70074
o = 20| YEE 0|88t A9 Y2 HIAEE(surrogate
data test) AlZStO] AHEEl ApEn Zio| ME|[HS ABSIRALCH

(Preatoni, Ferrario, Dona, Hamill & Rodano, 2010).

= gTts Al el Zibd AT MU AFEA
Zt A8Y 638, & 1280] A0 HOSHULE 22 ool
ot HolHE 38 2= dAE Sdf HolHe| 1 =27t
LEEFLER] 42471 THZ0l, Mann-Whitey H|24 HES A&t
O VFet NVF & & 7| X0|E 2M3t0] A|ZH mE
2 2o 5tE HSOIRAC JtEdnt sEds Bt
Cvet Apen?| HOJE &, SE4HE 4 (Ancova)E AHEHY AMH
H+E SHI2R X Fot0f Eg0|d 2ahgoy Cist A= &
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DhgO| LIEFLEX] BRATE VF AFd= BIHZE NVF D82, 4F
7to| B3 23 50| 2B 9| Step variability (0=0.045)% &
AE QL Folgt Hok7t ARACLY, Step Symmetry (p=.156), Step
Complexity (p=.786), 12|11 2I'Z2| Step Variability (p=.062)
= 28 A2 A Xl Xt0|7F LIEFLEX] RERLTHTable 1).
ol 47 2 2 20| B3 oFEEof theh VFRE NvF 1
Zto| Xtoje| Ao M, Step Symmetry (p=.023)2F & gt
| Step Complexity (p=.016, p=.042)2| BRI E 7to| 7
|t XtO|Zt URA, Step Variability (p=.341)0A =

o|'6
= er

10 II-|ﬂI

|0

a8 7to|
Xto|7t LRALCHFigure 2).

40

DISCUSSION & CONCLUSION

MAIZE AZS KM DS 23 20| =Qlo] By by

i B | o -
ol OX|= g2 27| /8 2= Zo|of gt #&d(Step
Symmetry), 7HH d(Step Variability) X S8 (Step Complexity)
£ FISIRICE & g7 E 8ol 4F s A|A4H mE B
SHE W2 o522 BY oEMo| g ElCHE ANE ¢
2 = UALCE 53|, z42 & Yol 2= Zo|eo| HAt7L 0=
= B 73 do| SAEQD, BEE Zo| mjEe| HtEdo| &
Ol SFHE0| 4&55t= ZUE LIEHHICE HHHO|, o =8
olo] YetMQl H3l 252 4F 7t Aot kOS2 B Ot
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Figure 2. Graphs show Step Symmetry, Step Variability and Step Complexity at Pre and Post trainings in VF and NVF, and asterisk

indicate a statistical significance between VF and NVF groups.
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A DI SAI0 ¥ Yol BEO| FHES WL N2 Y
2 Aoz ARSI, £, 2 HR0IME Ted| BAsE 3
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