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Technical note

Weight distribution of below-knee amputee and able-bodied
children during standing
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Abstract

The purpose of this investigation was to
compare weight distributions of a relatively
large number of below-knee (BK) amputee and
able-bodied children during two different
standing positions. Twenty-one BK amputees
and 200 able-bodied children volunteered as
subjects for this investigation. Each child stood
on a pressure plate and three sets of trial data
were collected. One set of trial data was
collected with both feet together on the
pressure plate and two were collected with feet
placed 20cm apart. The total force applied by
each foot to the pressure plate was normalised
by dividing by subject weight to yield foot force
to body weight ratios. Data were separated into
forefoot and rearfoot areas, force for the
forefoot area was then calculated and
normalised by dividing by total foot force to
yield forefoot to whole-foot force ratios. Ratios
for the two foot placement conditions and for
non-prosthetic, prosthetic, dominant, and non-
dominant feet were compared using paired t-
tests (p<<0.05). Results indicated that: 1) BK
amputee children placed more weight on their
non-prosthetic limb than their prosthetic limb,
yet this was not different from able-bodied
children in respect of weight distribution
between dominant and non-dominant limbs; 2)
approximately 90% of the load on the
prosthetic foot was placed on the forefoot; and
3) the load on the non-prosthetic foot was
evenly distributed between the forefoot and
rearfoot like that of able-bodied children. It
was concluded that except for substantially
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more weight on the forefoot of the prosthetic
leg BK amputee children stood in the same way
as able-bodied children.

Introduction

A previous investigation indicated that
during standing, weight distribution between
the non-prosthetic and prosthetic feet of below-
knee (BK) amputee children and between the
dominant and non-dominant feet of able-
bodied children was not significantly different
(Engsberg et al.,, 1989). The study did,
however, indicate significant differences
between  the  forefoot-rearfoot  weight
distribution. The investigation had two
shortcomings. The first was that the relatively
small boundaries of the pressure plate (i.e.
19.6cm by 33.6cm) forced the children to stand
with their feet together. This foot placement
may not have reflected the typical or natural
loading patterns of these two groups of children
during standing. The second shortcoming was
that the sample size of the two groups of
children was small and it was questionable
whether the results could be generalised. The
purpose of this investigation was to compare
weight distributions of a relatively large number
of BK amputee and able-bodied children during
two different standing positions.

Methods

Twenty-one BK amputee children
volunteered as subjects for this investigation.
Subject and prosthetic characteristics are
presented in Table 1. Two hundred able-bodied
children (104 boys, 96 girls, range 7-12 years,
mean age 9.4 years, mean height = 136.8cm,
SD = 12.6, mean mass = 32.3kg, SD = 9.3kg)
consented to act as subjects. Table 2 presents a




Subject Age Height Mass Terminal Socket )
Number | (years) | Gender | (cm) (kg) Amputation Device Type Suspension
04 8 m 124 20 left SACH PTS Condylar
05 10 f 117 19 left SACH PTB Condylar

06 11 m 147 43 left Flex PTB Sleeve
14 17 m 168 63 right Flex PTB Sleeve
32 14 m 155 49 right SACH PTB Condylar
33 8 m 130 28 right SACH PTB Condylar
34 12 m 144 37 right Seattle PTB Figure of eight
36 12 m 155 54 left Flex PTB Sleeve
37 5 m 116 22 left SACH PTB Condylar
38 5 m 113 20 left SACH PTB Sleeve
39 13 m 140 37 right Single axis PTB Sleeve
43 11 m 138 29 right Seattle PTB Condylar
46 12 m 178 65 right Seattle PTB Thigh corset
51 17 m 170 66 le SACH PTB Condylar
52 11 m 130 29 right SACH PTB Condylar
53 6 m 112 20 right Flex PTS Condylar
54 12 f 144 32 right SACH PTB Condylar
55 15 f 160 42 left Seattle PTB Condylar
56 13 f 153 49 left Seattle PTB Condylar
59 15 m 171 60 left SACH PTB Condylar
60 7 m 113 19 right SACH PTB Condylar
mean 11 142 38
SD (3.6) (21) (16)
Pronation and Cavus Pes Planus
Foot type Pronated Cavus Normal | Total |PesPlanus | Normal | Total
Mild Moderate Mild | Moderate
Number of
Subjects 87 24 3 1 200 43 157 200
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