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The Effects of Wearing Roller Shoes on Ground Reaction
Force Characteristics During Walking

A A4 (A ET e
Chae, Woen-Sik (Kyungpook National University)

ABSTRACT

W. S, CHAE, The Effects of Wearing Roller Shoes on Ground Reaction Force Characteristics During Walking, Korean
Journal of Sport Biomechanics, Vol. 16, No. 1, pp.101-108, 2006. The purpose of this study was to compare GRF
characteristics during walking wearing jogging and roller shoes. Twelve male middle school students (age: 15.0+0.0 yrs,
height: 173.6+5.0 am, weight: 587.6489.3 N) who have no known musculoskeletal disorders were recruited as the subjects.
Kinematic data from six S-VHS camcorders (Panasonic AG456, 60 fields/s) and GRF data from two force platforms (AMIT
OR6-5) were collected 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 GRF recordings. GRF data were
filtered using a 20 Hz low pass Butterworth digital filter and further normalized to the subject’s body weight. For each
trial being analyzed, five critical instants and four phases were identified from the recording, Temporal parameters, GREs,
displacement of center of pressure (DCP), and loading and decay rates 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).

Vertical GRFs at heel contact increased and braking forces at the end of initial double limb stance reduced
significantly when going from jogging shoe to roller shoe condition. Robbins and Waked (1997) reported that balance
and vertical GRF are closely related. It seems that the ankle and knee joints are locked in an awkward fashion at
the heel contact to compensate for the imbalance. The DCP in the antero-posterior direction for the roller shoe condition
was significantly less than the corresponding value for the jogging shoe condition. Because the subjects tried to keep
their upper body weight in front of the hip to prevent falling backward, the DCP for the roller shoe condition was
restricted.  The results indicate that walking with roller shoes had little effect on temporal parameters, and loading and
decay rates. It seems that there are differences in GRF characteristics between roller shoe and jogging shoe conditions.
The differences in GRF pattern may be caused primarily by the altered position of ankle, knee, and center of mass
throughout the walking cycle. Future studies should examine muscle activation patterns and joint kinematics during
walking with roller shoes.

KEYWORDS: ROLLER SHOES, GROUND REACTION FORCE, WALKING
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Jogging Shoes Roller Shoes
IDLS 0.190(0.027) 0.193(0.038)
ISLS 0.465(0.027) 0.482(0.035)
TDLS 0.171(0.026) 0167(0.022)
TSLS 0455(0.039) 0464(0.026)

Note. initial double limb stance (IDLS), initial single
limb stance (ISLS), terminal double limb stance (TDLS),
terminal single imb stance (TSLS).
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1st left heel contact Right toe-off Right heel contact
Jogging Shoes Roller Shoes Jogging Shoes Roller Shoes Jogging Shoes Roller Shoes
Fx 1.09(0.39) 0.98(0.55) 4.88(0.65) 477(0.46) 4.83(0.68) 3.77(057)
Fy  -060(086) -1.50(0.49) 11.070.75) 8.10(0.46) 13.36(0.58) 11.83(0.82)
Fz 9.64(2.74) 12.302.9) 1020(5.14) 10.21(1.69) 95.21(4.43) 98.63(2.50)

Note. * Significant difference between roller and jogging shoes.
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Right heel contact Left toe-off 2nd left heel contact
Jogging Shoes Roller Shoes Jogging Shoes Roller Shoes Jogging Shoes Roller Shoes
Fx 0.55(0.57) -0.063(0.82) -1.90(0.63) -1.20(0.63) -21000.92) 240(044)
Fy 1.06(0.91) -0.73(0.59) -10.92(0.56) -7.60(0.77)* 11.60(1.00) 10.85(0.79)
bz 11.02(0.32) 2.93(041) 10.61(1.86) 10.16(1.88) 93.62(2.61) 96.10(2.84)

Note. * Significant difference between roller and jogging shoes.
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X {medio-lateral) y (antero-posterior)
Jogging Shoes Roller Shoes Jogging Shoes Roller Shoes
RTO-LHCL 1181(4.444) 0.372(0.763) 4055(5812) 0.836(0.745)
RHCLHC1 1.254(4.483) 0.396(0.778) 5.985(6.184) 2247(0715)
LTO-RHC -2113(2.151) -1.751(3.176) 10486{3.321) 2824(7.134)
LHC2-RHC 0.211(3.155) -0.894(3.187) 25.632(2.508) 19.797(8.098)

Note. * Significant difference between roller and jogging shoes.

1st Left heel contact (LHCI), Right toe-off (RTO), Right heel contact (RHO), Left toeoff (LTO), 2nd Left heel contact
(LHC).
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Jogging Shoes  Roller Shoes
Loading rate (L. foot) 3122.33(236.38) 2670.58(213.23)
Decay rate (L. foot) -3231.66(210.70) -3187.22(186.71)
Loading rate (R foot) 4339.81(674.64) 275859(139.13)
Decay rate (R foot) -2825.73(214.13) -2939.72(192.89)
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