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Abstract The purpose of this study was to find out the effects of depending on variations of speed in
backward walking on lower extremities muscle. For this study, 30 members were randomly divided into three
groups; group I (n=10, forward walking: Skm/h), group Il (n=10, backward walking: Skm/h), groupIl(n=10,
backward walking: 2.5km/h). This exercise was performed to 30 minutes 4 times a week for 4 weeks. This
study was measured before the exercise and after 4 weeks. The result of this study are as follows. The muscle
activity of rectus femoris was higher in backward walking group(p<.01) than in forward walking group and it
was the highest at group Il (p<.001). The quadriceps muscle strength of thigh was higher in backward walking
group(p<.01) than in forward walking group and it was the highest at group I (p<.001). From these results,
backward walking training was effective on muscle activity, strength of thigh muscle. Although fast speed
backward walking was most effective, low speed backward walking that compare with forward walking was
effective.

Key Words : Backward walking, Muscle activity, Strength
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LA %= surface EMG(BIOPAC System Inc., MP150CE,
USAYE AMgatel Zgsielch THE RHE Flste] 2
Hohal she 280l /1SATS WAL A4S
A, o v 23 282 AAs 9 A
ZHEeje] HEr|2 AR 2GS skl AREE ARGRE
¥ amew szl Hohfo] 244 AZIE siion =
e == o = (single electrode)ﬁHEE PN R
o} sl ATe] RARS Aud 92 shA] YrkelE
2 I(rectus femoris) O 2 44 o]—‘}igﬂi A=Zo] Qx|=
Howe[15]7} A|AIE $12o]] FaFs}ict. grie] 2229
WA IREasISNg FEEe 45
(superior pole)7HA] A2]2] 17231 FollA] 2.5cmf 52 A
ol 4-=5 AAAIZ]AL o] X o2 HE sPY 10cm
9] 4 Foell M2 AFE AAA AAIETE 2
RS oltol erobl B T RelolN BHE 7]
A, FEBEL 9005 FAISE] flsiA Lqo] o9&} Eol
SES Solck vieleh 58 5 wlel WaKYIT B8
T4 60° FlolA] Ho| B WFo R FHo|wE 3
W APRo] £02 AR Fol Hjaede
X7 2eloir, TRAE 23S 915} AgEE A
47 2em 719 Agmope] AgAgCle] Ewd
(surface electrode)S ARESIF O ATy ZAHEAS
Aste AALS 2 Ak 2219 A-2(motion artifact)
of WA wwE shelrh HohSA A4 Z(maximal
voluntary isometric contraction)A] A4S FA|5H7
At 129 duAIZES 23l 32 5 FEAAE F
Asiol shelit 32 Beke] A5 5 27]9) nhAu 128
AolE 57F 12 Beto] PUE A5Re Aus} oo
H[l6], HFAF HARSHI-ES A & J=s 5
Azot =gt G| JL&% E(verbal encour- agement)
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A& Z|H#[18]Q] RMS(root mean square)2 3} 3}k
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o] ApAl= Welet 52 5 o] WAz RE
A 60° wlolA AAskIT @AY 5 offol 3
Qs A 2 dES FHAAR s S4Y = 6l
TE sl AR & gk |7L3H:L°ﬂ 2524
FES AAske] SAsGIY 242 20 34 & Bgh

2.3 Xt=2Y

H g3 279 EA A= SPSS Windows Ver.
12.0(ICC, Chicago, USA)Z ©]-&3}o] H|w EAS}Ch
SAE BE wele] sty e 9 BEEAE 24 A
33Ee Atk 7 AR Rl S0l e gF
9 2% 0] Wa 82 dofus] S AL 4
ELX|(one-way ANOVA)S AA|5}Ic) E3F A|7ke] Ao}
off uhe HopsEesget 2ele) Hake vzsh] 9
o 2t el 25 A - T WEvlmt e
t-test (paired t-test)S ARESFACE 2% & ok 79| 2}

oo AFAHOR Tukey WHE AGTACY, 257
o FAA folpEe 052 st
3. g+ Aut
3.1 AT CHAIRIO| Yutxiol S
Qo] Fold AL F 309 F WAl 15
ol oj4o] 153o|9ick. 5. 0kmhol A HyHaAS 4
Ast AP BFALE 219022084, AAE
/\L_

167.54+£8.17cn, A&
21.78+2.17kg/m?0] 3{c}.
5.0km/hof| A SRS HARE AT Ht ™
2 22401584, ARS 167.50£11.09cm,
60.93+13.32keg, HA|ATFR|ZL  21.43+1.91kg/m?o| Ytk
2.5km/mofl A FFE S AAISE AT 1]194 Bt AL
22.30+2.50A], Xo% 169.51£9.12cm, &2 63.82+12.19
kg, AAFA] = 21.74+£2.04kg/m?0| Tt
04%”41”#«1 Ankal S0 did Al 2% 2 Feldt
Zolz  glolem, SEAMIT AdE WS

(P>.05)[E 1].

61.68+11.53kg, A AR5
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AFP 13 AP, APZMe| A Ed=a 2
A, 477 G o AREHASE

(maximal voluntary isometric contraction, MVIC)=2
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o] AZHS v W E}1A} paired t-testS A A|SH 73.\,]-
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[Table 1] General characteristic of the subject(M+SD)(n=30)

Group | Group |1 Grouplll
(n=10) (n=10) (n=10) P
Age
21.90+2.08 22.40+1.58 22.30+2.50 .852
(yrs)
Height
167.54+8.17 167.50+11.09 169.51+9.12 .866
(cm)
Weight
61.68+11.53 60.93+13.32 63.82£12.19 .864
(kg
BMI
) 21.78+2.17 21.43+191 21.74+2.04 .822
(kg/m~)

M=SD : mean * standard deviation, Group | : Forward walking, 5 km/h, Group |l: Backward walking 5 km/h
Group llI: Backward walking 2.5 km/h

[# 2] 2t 259 284%= v (9] - mV)
[Table 2] Comparison of muscle activity on each group (unit : mV)

Group | Group 11" GroupIl” P
Pre-test .0956+.0246 .1030+.0154 .1081+.0324 338
Post-test .0950+.0231 14442.0222" "1 .1360+.0397" .000

mean + S.D., Tested by paired T-test(:p<.05, : p<.01, ":p<.001), Tested by One-way ANOVA
Tested by Tukey’s multiple range test, each group significantly differences compare with group |
("ip<.05, T ip<01, "7 ip<.001)

[(# 3] 2t 289 doheuldeis &8 Bl (99 : k
[Table 3] Comparison of quadriceps muscle power on each group (unit : kg)

Group | Group 11" GroupllI”* P
Pre-test 55.42+4.56 55.04+1.42 54.28+2.18 581
Post-test 58.50+4.13 75.81+7.84 "7 65.28+2.32" " .000

mean + S.D., Tested by paired T-test(:p<.05, " p<.01, "":p<.001), Tested by One-way ANOVA
Tested by Tukey’s multiple range test, each group significantly differences compare with group |
(* :p<.05, n :p<.01, e :p<.001)

one-way ANOVAE AAI3E 23k fofat ol lgle & Wtk A¢ F2 F 72 24 Auglel vl
Hosoon, o1 AFEIE BU AV AL onovey ANOVAR AT 24 FAU Aol

AFE 1o sh AL, MAH 2F fo48E B lp<00D), ol AFAHS o P2 Aol A
o QBRI Y 2 X}Ol% HYTp<00D[E 21 ABZ 1ol o) AL, Mol R FO4S o
o AL I7E 7P 2 AolE EATHp<001)[IE 3]
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