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ABSTRACT

W. S. SHAE, Y. T. LIM, M. H. LEE, J. J. KIM, Y. J. KIM, J. L. JANG, W. K. PARK, J. H. JIND, The
Effects of Wearing Roller Shoes on Muscle Activity in The Lower Extremity During Walking, Korean Journal
of Sports Biomechanics, 2006, Vol. 16, No. 3, pp- 137148, 2006. The purpose of this study was to compare
muscle activity in the lower extremity during walking wearing jogging and roller shoes. Twelve male middle
school students (age: 15.0 yrs, height 1737 cm, weight 5877 N) who have no known musculoskeletal
disorders were recruited as the subjects. Seven pairs of surface electrodes (QEMGS, Laxtha Korea, gain =
1,000, input impedance >1012 Q CMMR >100 dB) were attached to the right-hand side of the body to
monitor the rectus femoris (RF), vastus medialis (VM), vastus lateralis (VL), biceps femoris (BF), tibialis
anterior (TA), and medial (GM) and lateral gastrocnemius (GL) while subjects walked wearing roller and
jogging shoes in random order at a speed of 1.1 mys. An event sync unit with a bright LED light was used
to synchronize the video and EMG recordings. EMG data were filtered using a 10 Hz to 350 Hz Butterworth
band-passdigital filter and further normalized to the respective maximum voluntary isometric contraction EMG
levels. For each trial being analyzed, five critical instants and four phases were identified from the recording.
Averaged TEMG and peak IEMG were determined for each trial. For each dependent variable, paired t-test
was performed to test if significant difference existed between shoe conditions (p<.05).

The VM, TA, BE, and GM activities during the initial double limb stance and the initial single limb
stance reduced significantly when going from jogging shoe to roller shoe condition. The decrease in EMG
levels in those muscles indicated that the subjects locked the ankle and knee joints in an awkward fashion
to compensate for the imbalance. Muscle activity in the GM for the roller shoe condition was significantly
greater than the corresponding value for the jogging shoe condition during the terminal double Limb stance
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and the terminal single limb stance. Because the subjects tried to keep their upper body weight in front of
the hip to prevent falling backward, the GM activity for the roller shoe condition increased.

It seems that there are differences in muscle activity between roller shoe and jogging shoe conditions.
The differences in EMG pattern may be caused primarily by the altered position of ankle, knee, and center

of mass throughout the walking cycle.

1oller shoes.

Future studies should examine joint kinematics during walking with
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NS H(RE), USRAVM), SARVL), OB, 2% S(TA), MEIRICM, SR

TAEHT

o] HYHE BaEEgy A2
e o] T Al A8 5 Ha A7} gubald
g 3 B A ETE Fo8hAl B2 gho] YeRdth
EeiAdyt gubad 2h8- % Ha) Al Terminal
double limb stance7F9] HH AR AT Hoj 4]
T TREFE <E 40 AABIPH, o] FeMe

<18 8>, <1 9T Zo| YEEIEI) 3lof B

T HERs AuHE 2ARIN BF E

A8 F B AL Qe HE F BY ARG {2

A we ZHAEAE Bt |
248 gubald Zg ¥ B3 A Terminal

single imb stance3}9] BHAE FHEH HrjH



%MVIC

12! 9. Terminal double limb stancev-Z10lA{2
Z|chHE ZHTZH%MVIC)

%MVIC

a2l 10. Termmal single limb stanceTZi0{A{e] HHE
TZH%MVIC)

32! 11. Terminal single limb stance12i0iM{2] ECHHS

ZHTZH%MVIC)
B 2ATZES <X 5 AAEEen, BEER 24
Eg& <ad 1007 2k o] 7 -]% Lﬂé—u]_ﬁ_:
oA & 1@% A4 T W A7) gukr

2 %5 BeAw %AI} H

3 AR A =

EYAET dubade] A8 F B A a2 SHE KL 145

T A

oo
e

SRR e

s

Uehid @gith HoAE SEEge <19 19
2ov) $93 Aol YA stk

V. = ¢

Initial double limb stance 7t Me} HHE&HE A
Ee gAFes fARF 2585 BAov US
ol EGAE 28 F B3 Al SHzgo] Unt
Ak 28 5 w3 AN oA BA Vet A
A0 B NE 0|9t 2 Aue} viAR U
Bo) Bgo| 7P EidtA UeERdTH A= 51993).
EYA 24 F 23 A9 YSF2Y Tl st
A Fad AL Qdo] A 0 E9 vluHgs
st wulete) PREORT AFo| MEA ofFd}
o FEL SA3EL 817 wRo] L2 A
AZR3} gagoiAe Aoz dndoldnt 3l
HHE AT ARSI WSHIEZAAN £
Algh 24 F 23 A7p G e & B Al
FY3A BA ekt o)k & A S8
e % By A ehlo] X FRY L8] Ay
oM "old w71z ALtk 78S FASL 8]
mj & o8] AAS Loliy] AT FHlEHS 7
FHog NPIA Fihe A0 FEHAAH wet
A ARZT2I YSeEI] IS8Tl RSt 7
A3le AR Bk

Initial single limb stanceT{tMe AAFH oz &
YA 2e I wd Ao ZATZro] Yukalgt 8
3 B3 Ao 2R B} VA YeREth £3 i

o] glo} Eejald 2L F B3 A7} ekl
24 5wy ARt EAFCE folEiA e AT

171}7‘ Bgow, 9ol JHAE AT 9=
2o BEHE, AL TAEGS FAF Aol

—L= Uehta) aigho} BRAY 28 ¥ 1Y A7} 2
WA Bg T RAART RS A e
o] e 98] TF7I0 Sl Avold B2 A
2 g3 Aol dge] ARE W BHFHY A
wle] H2o] AAFE o|FIXA) Ko B
wige] 920z R F40] oFHoPRoR )



146 A4 - Qge - o7y -

EWES FEHOE FIANA £
o)FZY TFo] oot FAHE 3
A A2 ARHA Y B3 3k 7704 22
o] ZA317] A Wo] SjEdke s BAFAle] ofF
sojx Y& Feo] vjwA =4 veld Aeg ¢
dEoiAn, o248 A A v|lnEgdN & 5 Qe
] WSS Aofsy] A JSeETY EF
o] $7k 2107 AlgEojFich

Terminal double limb stance 77| Ae A F oz
Sl 28 5 B3 AlY) ZASglo] kil 28
$ B3 A9 ZARFEY =4 Jekth 53], WS
Bl 52 glo] HaAE, AL AR BT &
A 28 3 B A7} dukald 3 & Weg AH
oA =A JeiEth g2 WEEA|Y 3
H 22 U3 AF Fol7t Yk oa &
T em, o|2 23 FAFAL Putge] 3Ed ¢
A8HA| HaL AA7E BeFFEiR o oS B}
A3l spEZY 2 IHET AR AoE AEHA R
(HAHel 5, 1989). T3 o] 7R ko] AL ko,
2 Yoy Y3 LU AFolwol| ARE ol
o $18S g 7otk S Fgate] B
& s2e € v LB AW Y= £t EelY 7|
DS WASI A S|} WA HES 2
A3lele] Wk} gRRogd 7L A3 A
Fo| AgHolAe Ao gdgEolAy, §3] of 77t
A WSHIEZY &Fo] fFstA 1% 3 2
e do) AA Y BA SHE ALOE o]FA)7)7] 9
& whpere] GRS ARSI A FAE 5F
Aoz Ao N o3 Ayt Yepd F0E A}
T 5ot

Terminal single limb stance 7oA E 7708 25
BT o3 Aolg vehle Zaks it ey
FHAE ZHAEGE WSHIEDA EAd A8 §
B3 A7} Akl 28 3 B AET FASH| =
£ 2 Ueth AL 23 A o] FME £
Edniee] R SFE 25 AW go} eFg3
A AAE FAZE ey 24 38 F B A
Terminal double limb stance7}3} vl7IR 2 289
S HAS] f8ld e.2we gRRo=zgt

AFE A3l 7¥L /A3lEL ske AR wd
5o} A1, Terminal double limb stance7rllA A12}
g AFojFol A&Ho| dhjete] gRFowT Y
2 fABI 37 e YSulEZY EFo] Rl

A &7 Jehhe A2 Algsojict
V. 28 2 A

B A7 A Initial double Limb stance-7F%}
Initial single imb stance 2NN WEBE, A2
Z, USHEE, UEe|F2y BFo] dubid 3
T B3 A7} EAE 28 & B3} ART F23A
o g% Uiyt S84l A8 & B A E
g9 nn)AS B 8 B4 B v
AE 2% BEihs UE ZAAE 35 8%0] 94
AL & 4 ¢tk Terminal double limb stance7%}
7} Terminal single limb stance 7 W&H1 B8] &
Bo] o5 =A vehdth olgd Ade g
doj el FA FAE ALLZ oJFA7]7] 3l =
AT 5L TR AggeEy WAER
Ao Alg oI,

Z2T A4 F B3 A A 259 &5 et
HidE oz Ao £ TS5 g 2
§850] o]FARE ¢ 4 Yok WA, ESAT F
£ 3 235 A&Hoz AP A ZHY =Y
H2%7} ol Aoy "R rad & 4%
7] A2RIE] A TFAA Fdolu AW delo]
g Aoz worEoA, w3 Hr} 9n = AE A
L A8 FA FAY o)F B T2 ZeAd At
58 Eos AEnkEz|g 4% 593 £
Ao] 2}Fof) ojFojAel & A0 F Al HZIth

ZaE3

7Y%, 929(1997). & 7 Ado] 7H4A 9] wslst
T8l vAle 9% FrHEETA A,
42), 10-17.



() 3242,
BR(19%). A1) RR o z}ow HEEE’—‘H’H "
= 4. A 93

et ok %??5% 11, 8592

o] FQ24. Retrieved Feb 4, 2006, from
http:/ /my.netian.com/ ~psj22/990122.html.

MTe, T, olFE(1993). B3 T AR Qe
oY A AsAsdTs =83,
9, 223-246.

EH(194). B T} Aol BE AT A

B2 3 gl A% F4o2 o 4
N9 . ST e

o]}, Hﬂs;]_r(zooo) AlQlodAde] Al ,]3} ko] #}
09l A8 $4 BTG 4L 25 of
& =7, 23, 59-68.

Z A7 dx 27380 Retrieved Feb 4, 2006,
from http:/ /ulsanrun.com/technote/read.cgi?
board=pdsé&y_number=383&rmew=1.

S, BRIE(19%5). B Al Alde] QlR|e] 24 A4
kg nXe 9% I=LLIRATI A,
2(1), 2-16.

FHell, 7473, o] 2-8(1989). % *491 77 E

ojst 3L, dE2 ¥ aFFAT 2Ax
oke] A, tﬂﬁ&?&:@:ﬂﬂﬂ, 18(1), 3442,

Bl)73(191). 53} viete] @4oll wE dehE oy
Al 2l Wigh wizks) MRS = NE
theka chehedl. 3134,

FEHN7EA(1987). 2718 53 AN 93
AT 198795 AL ATY AT
THEIA, 163-236.

Beck, R ], Andriacchi, T. P, & Kuo, K N. (1981).
Changes in the gait patterns of grow-ing
children. Journal of Bone and Joint Surgery,
63(9), 1452-1459.

Chae, W. S. (2001). Knee joint forces during the
takeoff and landing phases of different
types of vertical jumps. Unpublished
doctoral dissertation. University of Hlinois,

A9

wIe] Ag § 0y A sAe

D B A B e

Urbana-Champaign.

Caltin, M. E, & Dressendorfer, S. A. (1979). Effect of
shoe weight on the energy cost of running,
Medical Science of Sports. 11, 80-92.

Carlsoo, S. (1964). Influence of fuontal and dorsal
loads on muscle activity and on the weight
distribution in the feet, Acta Orthop.
Scandinav. 34, 299-309.

Gavanagh, P. R (1987). The Biomechanics of lower
extremity action in distance running Foot
and Ankle. 7, 197-217.

(lement, D. B, Taunton, J. E, Smart, G. W, &
McNico, K. L. (1981). A survey of overuse
running in juty. Physician Sports Medicine,
9, 47-58.

Cook, S. D, Kester, M. A, & Bruret, M. E. (1985).
Shock absorption characteristecs of running
shoes. American Journal of Sports Medicine,
13, 248-253.

Eke-Okoro, S. T, & Sandler, B. (1984). The effect of
load, shoes, sex, and directions on gait
characteristics fostreet pedestrians. Journal of
Human Movement Studies, 10, 107-114.

Mann, R A. (1980). Biomechanics in Running. In
Symposium on the Foot and Leg in
Running Sports, R. P. Mack(ed) St. Louis,
The CV. Mosby Co, 1-29.

Nigg, B. M,, Bahlsen, H. A, Luethi, S. M,, & Strokes,
S. (1987). The influence of running velocity
and midsole hardness on external impact
force in heeltoe running. Journal of
Biomechanics, 20(10), 951-959.

Nigg, B. M, & Segesser, B. (1992). Biomechanical and
orthopedic concepts in sport shoe con-
struction, Medicine and Science in Sport and
Exercise, 24, 595-606.

Sato, H.,, Sako, H,, Mukae, H,, Sato, A., & Takahashi,
T. (1991). Gait patterns of young Japanese
women. Journal of Human Ergonomics, 20,



148 AeH - JGe] - oY - A - AR - ZAY - vl - AAF

85-88. Disabilities. Connolly, B. H, Mont-gomery.
Scott, 5. H, & Winter, D. A. (1990). Internal forces at P. C. Chattanooga Corporation, 83-93.
chronic rurning injury sites. Medicine and ~ Zhang, Q, Huang, H. Y., Xia, ], Jiang, J. Y., & Chen,
Science in Sports and Exercise, 22(3), S. Y. (1998). Effect of tibial malrotation on
357-369. the contact pressure distribution of
Svoboda, S. ], McHale, K, Belkoff, S. M, Cohen, K patellofemoral joint. Chinese Journal of
S, & Klemme, W. R (2002). The effects of Sports Medicine, 18, 218-220.

tibial malrotation on the biomechanics of the

tibiotalar joint. Foot Ankle International, 23,

102-106. E 3 2006 730
Wilson, J. M. (1987). Developing Ambulation Skills. In A A ¥ 2006. 8.1

Therapeutic Exercise in Develop-mental AALEEY : 2006. 815



