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Abstract The purpose of this study is to analyze the kinematic characteristics of children with Down syndrome
got congenitally joint laxity and muscle hypotonic. The subjects are boys with Down syndrome and don't have
the other disabilities. We got three dimensional position data and then calculated spatiotemporal and kinematic
variables during walking on treadmill used increasingly for gait analysis and training. In result, in order to
overcome their gait instability due to their musculoskeletal characteristics they walked with hip, knee and ankle
joints more flexed than the typical gait pattern, and on the propulsion phase they extend the lower limb joints
less than the typical, result in propel the body less than. The reason is that the more is the propulsion by
extending the joints, the greater is the reaction force from the ground on heel contact. This result is expected to
be used to develop the training program for intensification of musculoskeletal system aim to improve the other
musculoskeletal disabilities as well as Down syndrome.
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[Table 1] Summary of anthropometric data for Subjects

Subject height(cm) weight(kg) age(yrs)
A 133.0 33.0 10
B 123.4 28.0 10
C 152.1 45.1 11
D 115.7 23.8 7
E 142.1 37.8 10
F 114.7 23.8
G 127.0 24.0 9
H 137.0 339 10
I 110.0 18.5 7
J 116.0 21.2 7
M + SD 127.1£13.7 28.9+8.4 8.8+1.6
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[Fig. 1] Joint and tracking markers.
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[Table 2] Spatiotemporal variables

28 A1ZH%)

A B7HAR) s
M SD M SD
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[Fig. 4] Hip, knee and ankle 3D angles(X: flection/extension, Y: adduction/abduction, Z: rotation(or eversion/
inversion for ankle).
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[Table 3] Lower limb joint angles at events (unit: °) [Table 4] Lower limb joint angle ranges at phases(unit: °)
El E2 E3 E4 ES E6 P1 P1~P4 P5~P6
o] M 280 228 118 44 107 294 max min__max i max mmn
e o) M 285 226 285 22 325 106
- © SD 62 59 57 69 84 51 s
L) = © SD 61 59 62 70 55 83
¥ o M -161 258 -21.8 -223 -532 -59.1 e
- = ¥ o M -157 267 -142 531 -159 -67.1
¥ ¥ sp 88 70 63 64 70 79 Iy
@ ¥ SD 86 6.9 7.7 7.0 8.9 6.7
— 4o M 952 1007 1060 109.1 99.5 106.7
El — u M 1009 935 1104 931 1075 94.0
T SD 46 48 37 36 60 57 B
= SD 48 48 38 48 57 45
o4 M 51 07 -13 -12 92 87
g o9 M 06 53 12 95 -44 -118
I % SD 49 54 45 35 38 48 &
= » % Sp 53 51 43 41 45 44
= M 50 80 60 51 81 132 X
i = M 83 43 110 15 150 23
g§ = SD 40 43 39 42 83 88 WL
= g = SD 43 39 48 52 16 66
— w M -1001 -184 -148 -135 -145 -157 =
k=t - w M 91 201 -78 208 -88 -184
T SD 127 125 132 142 164 149 )
=T SD 128 131 142 134 140 151
o9 M 20 63 31 13 08 31
& o M 76 16 87 41 67 -48
% SD 98 90 91 96 99 93 5
324 % SD 90 98 85 97 86 104
A w M 11 62 51 65 119 119 p}
-~ & H o M 86 -03 145 08 169 -03
-~ = SD 98 108 87 81 90 108 A %
~ = SD 108 87 92 84 109 100
w M -107 13 30 30 50 -2l
= w M 14 -108 50 -114 -10 -117
=T SD 51 37 39 44 40 40 B
— ~ Sa— - - T SD 38 51 39 47 38 47
AP g o] 2 ¢ T Z(inversion)/ % 2 (eversion)

* BRE Aol AQ - E)X(inversion)/ 21 X (eversion)
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[Fig. 5] Trunk, pelvis and right foot angle(X: sagittal plane, Y: frontal plane, Z: horizontal plane)
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[Table 5] Right foot, pelvis and trunk angles at events

(unit: °)

El E2 E3 E4 E5 E6
o M 1003 913 892 836 510  69.6
= SD 52 18 29 50 70 173
=z M -67 44 51 63 48 57
% Tsp a4 39 40 39 40 40
= M 63 44 62 67 49 64
& SD 78 8.2 7.7 8.0 8.0 74
w M 93 72 76 84 -124 -135
= SD 88 8.5 8.6 8.7 8.4 8.8
=z M 00 26 07 -5 09 -09
% Tsp 28 30 30 22 22 21
= M 03 04 03 06 09 01
& SD 33 35 33 30 3.1 34
w M 102 37 28 18 -11.6 -108
= SD 47 27 25 26 44 42
=z M -07 04 10 06 23 24
T — 56 6.1 72 81 6.8
= M 21 05 42 49 29 -10
& SD 75 7.7 7.9 8.1 8.0 7.7
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