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<Abstract >

BACKGROUND AND. PURPOSE. The purpose of this study is to investigate the effect of the disturbed
vision on the gait distance parameters on the healthy young population. SUBJECTS. Twenty four healthy
college aged individuals are r.mdouily assign,ed to both a condition with a strobe light and the other condition
without a strobe lightt. METHODS; The instrumentation used for gait analysis is the GaitRite electronic
walkway system with a personal IBM computer. The examiner asked all the subjects to walk 6 times on the
gait mat without the strobe light and 6 times on the mat with the strobe light. The first 4 trials were practice
and the last two trials were recordéd in both conditions. The gait parameters apalyzed were as follows :
velocity, cadence, step length, and hécl to heet base of support. RESULTS. Paired samples t-test used for this
study did not found any significant differences between the two conditions because the p-values that were
analyzed on the experiment were gregter than 0.05. The gait parameters that were analyzed included : cadence,
velocity, left and right heel to heel base of support, and left and right step length. DISCUSSION AND
CONCLUSION. Based on this population, the condition of disturbed vision via the effect of the strobe light
was not significantly challenging to compromise the body's sensory systems. However, in the elderly
population, these systems can undergo age related changes. Visual changes rapidly decline in people 60 to 80
years of age and changes in the vestibular system include 20-40% reduction in hair cells.
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A AN} AH YHEE AZAY ArE ol
e Y& Yo @AY S THT ADY
A ABEE We) 2] o8 ol $ YL JYE VR 5
ot a2 Wele ATART MY AT

(strobe light) o} ALl <ls) HHoln §H A2}
of A4 AH A BlAE ARG Wele =8 A
° $tHAmblard §, 1985). “18{@ AHo|RA FAY
NZAHQ NEEE UM A DA JPE B

YA gk 28, 2 /AR $A Az {Si
B R (walking)ih & FHUA Ao Mz
FFE F ¢ Uchs A& Yol 2413 i (Amblard F,
1985).

oY APe AABY FYSE vl B o A

94 Hold 4 glesl B4 WA M Adhe
lighting)® 312t 2 Eete] WSk ol Aol Yy
ohANEE AR 222 $hel g 2E A%

Sold Utk 2L, AMY AZhES] AASge] el W

ol vl3XE Ygeo] d2E Ed2Yn 2 A2k
gl @ W7t v AlghEel 2a e 873 iy
Agsgelel Rt w2 *ﬂ#ﬂa%ﬁz_}%ﬂ' &4
g o ANEL ) AAM AAHP(Postural
stabilization) o] FE& F& 2 AY B2ACk(Asai, 1997).
olej gt 7leizl we| Anpe HYg Bilof Yold 4

I FEholel 4@ B KA E(gait parametersl A 31
o}x & Q%& P Y  ch(Blanke S} Hageman, 1989). -

o]HY ¥ AFel 2L A0 AW 4 7SS
f3e EdE dd2el$ AzHE ojfslel RYE
(Cadence), RA4: 5 (Velocity), #%3} 0. 8%9) 5l¥2
oA $1FA) 21217} 2 (Left H-H Base of Support, Right
H-H BOS), %3} 2.8%9] $d# 284 (Leh Step
Length, and Right Stcp Length)s} 22 A 8.4F

o RolN rlxe ARG AP ZAFSR: Rolch FAo]

2 2 Mgl FPHE Nzl ool P& WA E
¥ ohiz} £ AAAPA FUsle 83 A gl O
@ AgHEe) AR ol M A& A L5
k. E@22] g A2(Disturbed visionyo] thPAHES)
1§, HA4T, 953 ea%e AEANAN BB

(beel 10 heel) A|A)7] A, 22| Y&} o BERe] W

AN 2L BYRLE WM nlE Al @

@ o] ATEAle] HE o 23 %371 A3 Yols}
Boizel et A2l Al WY BANRY Y= Fe
29 thgAHE o] o] WYAToNA M=) QAcH(GrievesH
Gear, 1966).

oleig AY RN M2 E BYPEHriQl By
(Gait Rite Mat)2} 31 #2337 & o] Aule Baje] 8452
71g8a B3] A8 2«dAa o dYsie 59
A3l ABAeERE 4287 (Swobe Lightye) ARg<l
o3 EF2NAL, 2 4B ATE RgRHEe] Hol
At B3] E(Gait mat)ell A €4 Hojd gFAe b}
el o) ¥)3) = o) Z cH(Boeing, 1977).
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A& on AR Rasbde 4% ATE AHge

A dn 23¢9 ddxteel RYgeLge] Ui & A
°)de] gld-Aolthehe sHdat Wiy Alzbg vehlle
A% A7E AMEEA dn A3 RIRES) vea

- Ed glolM A2 AlolFo] vEhg Aoitkeke A=
- 7Hdel 43 s,

A g2z o] A7 E AW AP 78 oidta §

- HRE] e A% oM FAAA P8

& 83 3lon) A Alztdelot Kol is) Wee
e A9 A9 F168 7 Ax} 818 td o2 Bt
OB % ATWHS Ae) 1BM W2d AHE) 2 o
ool zbzte] b8 A (pressure senson)® 1A 3 e
Yo E(Gait rite Mat)®} 2Hz/ming] 4FAF(A
Strobe Light) 18] 31 ZApA}e} Al & (Examiners Cues)

- o] ALg sojHch. 2} Rt Al HPHT(Strobe light)
o 299 43877} glE(no strobe light) 382} 5 7}
- A} 20F0] Fojflen] 15 B vjEdA A= A

%) &8 XM 2 ]E wA =R FAke
4387 (suobe lightyg AHg31A) & 215 AMghe

Aol dAabEel A BeriEold 2tz 68y Pogt

1 8T YFATE AHE o e Agdie »
4 oEA =9 Holin AR e AEEL AFE
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Table 1. The comparison of the dependent variables in o strobe condition and strobe condition.

condition .mean standard deviation T-score P-value
Cadence : no strobe 119.32 5.35 0.29 0.78
Cadence : strobe 119.17 6.28 _
Velocity : no strobe 146.72 13.96 - 018 086
Velocity : strobe "146.89 16.07 _
Left h-h bos : no strobe 1238 3.61 147 0.16
Left h-h bos : strobe 11.74 442 '
Right h-h bos : no strobe 10.83 3.50 1.25 0.22
Right h-h bos : strobe 1043 3.35
Left step length : no strobe -73.88 8.36 0.32 0.75
Left step length : strobe 74.03 7.32 :
Right step length : no strobe 7403 m 0.17 0.86
Right step length : strobe 73.95 6.84

3 HojA4.

e 2Y& AR 48 Qg &),
Alztolehe Fo1AQ) AR (verbal cues)B FUL & o
€ FAke daAkEol 458 7] S8 8L @
2H8 20 32191804 2 e olM e 4nle) A
A AU EF, 2 FARRE AdE o2 ddAEE o)
T3 v Alze] glolM ojei&Zo s AR E AL o
71984 o] && AEUt ddaEgA ol =
Az o} 1238 FHlo] FolFith. It Gait Rite mat
S2RE Y ¥ aig V| He AFHLR FY
A£ZEge} Z2adfd o3 Mo ¢ =
(Strobe and no strobe conditions)olj 9] 7| &-&2] Hyt A
(Mean)s} ¥ 559 2}(Standard Deviation) 50} A4}, ¥4
ozt ol2{ ATegdlA R gl s
ol® Zay do|AE-E Y] H#A paxredt -test 8]
EA 8 o] ArgEoiF .

m4d 2

5 782} &3 (strobe and no strobe oondi@idas)&%?ﬂkl
M=ol uyasd §& RedE(velocity), BEE
(cadence), &3} 2 BFe] TR (step length), A}
L& 28%9 AFAN AFAZA Y AR 7R
(heel to heel base of support) Fo) ¥4 2] sojAn 1
Hlole] #4¢ 913 the Kwikstat program for windows
2] a paired t-tests] B8 Pio] AHgs|o}3iT

43477} gl 2A(No strobe condition)} 4%H

T F2i(strobe condition)s] Z} AMgHof A i&'ﬁ"ﬂ 49
4-(dependent variable)?] M@ WAAS ESWALE

Hag A3 4FAF7 e ddHe LgEe 119
32(mean), 5.35(standard deviation) 9} MFAF Ale)e)
ByEL 11917, 628 olt. HAAR: R} i3
Al Fde] PEAEo] & Alol§ Holijol] tfsf p-
valueE® TAMIR 1 e 0.78(P-value)d Jehju}.
F9A A4l $ 20 B4 no strobe condition o] B
A RFUAE ZZ 14672 8} 13.96, strobe
condition &} 71 LE& 146.89 9} 16.07& 7|1 B3l =
A &S Pvaluer 0868 JepiRic} A3AT0)
e 289 AF FEANN AFA7ALY AR
(Left H-H BOS)e] W<of djs} P33} EFHAE 12.
38, 3.61 2l H4BFAT dee] =9 2 gEE 11
74 8} 4.42& JEPAIL pvaluel 0.16& 71831t o
AAHES] £ 8% H-H BOS 8 &2 no strobe £
A1 10.839} 3.50, 28] 3 strobe X AoNA 10.135} 3.358
71&8om 1 Pvalve $2 0.228 VERARITH 9%9)
2EFe] Ghirat o) Wigd e HFAL gl 4
eol oisiA 73.88, 8.363} MEAT Adelel xA4H
74.03, 7.328 JERS 1 Pvalue 0.758 VYl Q).
LEZ b Aolo] e 74.03, 7.77 183 4BA
T2} ZZ(strobe condition)o] g1oIA} 73.95 9} 6.84, 1
29| P-valuet 0.86& JERRACH(Table 1).

3§ 1, 2,3, 122la 45 §F 2 disf zp d4ge
FAYAQ $A8 W) 28 Z(Histogram)s} Boxplot&
ARgBlo] B o] BaEe] 9 22 Paired t-test@ A}
B8lo] AL t gL 028663 ol 22| P-valuel 0.
77%& 7128t 21 P-value &} e 0.05 9] F 849
levelof i 0.05 B} 2] W@ FRIMEE 4R
UE P FAE 2R R3a Um0 9o
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Fig 1. The comparison of the cidence:in Strobe condition and no strobe condition.

% t 8} P-value ¢} ZHE(0.18354, 0.856)0) 0.05 2| %‘.9. ,
A el 005 40} 2] dge] REAMIE Ak

ZA$olT}.

LFI} 2 8F0) AN PBA) A7) AAL) A
o) 9%} 2 E8Fe) this olo) Fhvse] 5o
E P-valueEo) 0.05 2} & 45& vehiy) njEd) 5
23 & vlmehe WAAG WM $8% Alo|WE 2
s Bdch. g, BYssl daatae] g

Yool Afole YA Hel & EXE 7D *

£ ¥€ EZWA} o AYeld vehkn 9% HH
BOSY) AN E & UE ANUY dF AAES
oz Qo) BAY FAA oM Tha Wske) 43
(outliers)& 71 B8isich.

v. n &

EF22E A2 ol 83l nP¥Aef nAE A3}
8 AFY o] UYeF& RYSHE(Velocity), RYE
(Cadence), 9%3} 9 E& o] P (Siep length), #FH3}
2 EZe fEAg AFAS ARAZA (Heel 1o Heel
Base of Supporf)st #& B84 Fel goiA ABAT
(Strobe Lighy§ o 8¢2.84 HFHFH: AH-SNA G

B 2UA B} 2 Ajold & WY 4 gdke B
Mg adz2 KA o2 RG] de2
A& 28 & u, %A (strobe ligh)o] ATE ET
WP F AlZ}e] £7e] AMe] Az AlAd (bodys
sensory systemsyE-& SEIA UHA7IA] 2Hd.
Shumway-Cock 2} Willacott(1995)= X.8 8 48] 910}
M g3l AolAu elql FA(feedback) 2ol 7|

‘efdhe. 12l€ M7t x2kAl A% (sensory systems)e

g BAANAN =7 M4 L2h(Somatosensory), A1zt
22}(Visual syétcms), HY 7}2}(Vestibular systems)o]z}
3 RYPC. olFoM T B3| AGAQ Hge nY
(walking)el 58 FAHshe AL £45:T HEsh= §
¢ 8735} F¥ o) Aojsie] M) P U(alignment)l) S
FEE A A B Sk (Prokop F, 1997). ©) A9
A tidabge] gn A7 4A%elr] Wil @
FAe Beadgo glold $a% Ao)HEE 7Iiet
A gttt 2, Yol dSdlMe Bed i@
ZRL 4% (A= o] Aj7Al(somatosensory,
visual, and vestibular systems) A] A€l &o] H.2fol] 1o
F8Y% WNREE JvEbd ¢ glda F¥sojAc}
(Nakamura, 1997). 6041441 804 Alole) o)zt £ A
V9] Afole Al BskEo] M tasts Py
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Fig 2. The comparison of velocity in the Strobe condition and no strobe condition.
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(Spatial and Temporal) B3 8.2 E& HRE L] AlAglo
2 Aoz Azgrke guldM 48 Fa oy
FUle ofz] AFAY] 245W BYE 7 de
& 3o gBael ol-fef i ddel A7
o] Bejas ol s ulAlE Avlehe &Ee iAo
2 8w o2 =8 ¥ By Ao A8
Wi go2 Fol B P A7AR §o| 874
oA © velrbM Uojrl & AR B Al &4z )
8 o Maad go] Be 4| o]Fo] A7|E Jd
ot

v.d B

£ 7€ 43R F(strobe ligh)yd AM2te =33

LR NG (MEAMXOD;
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z mean=11.74 mean=12.3
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The comparison of Left H-H Length in strobe and no strobe condition.

A B 23 PHoiN B2 Alzto] B
480 PAE I BHE RE YA R8s

© #49) 3797)79) B9 Gait Rite A2 o] g3k)
300 3% A Aoz YA et Be de

S %ﬁt}(Mumy %, 1964).

1) A2 7 (strobe light)e] AHE-3} AME-8}A) e F7}
A gepelae} dabakEe] 2@ (Cadence) & 3o
£ 2o]A Y3trhp=0.78>0.05). - )

2)4RATR AHSeHe 23 A8 B F A
ol 2} haatEe) ztxﬁs(vaocuy)e E AojAE B
°1A #3kHp =0 86> 0.05). :

3 4BATE AR BE 22 4}-&%}31 S % A
oMol thataHge) U%e) Heel 1o Heel 17| 3 dAl
€ Aol & RelA e3krh(p=0.16>0.05).

HYBUTE AR 20T AHERIR) g F A
A2l fidalEe] 2 EF o) Hé_el to Heel A 7| A1 &= &

2 2013 & Bola) gk(p=0.22>0.05).

5) 4B T (strobe ligh)@ AL-8-31e 2213} A1g-8}=]
%e F7HA dediAe] qdAREe 4% Pd(step

" lengthye T8 & HolWE Holx) @gltp=0.75>0.

05).
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6) ‘44T (strobe light)y@ AHg-8hs 243 AME-3HA)
B F71A AdleiMe] RAAEe] 2.8% Y (sep
length) £ & o] 3§ RolA| efskeh(p=0.86>0.05).
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