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Introduction

Lower limb injuries, especially overuse injuries, are
common In the sporting population. Epidemiological
studies show that during a year 27-70% of all runners
will sustain an injury. (1) The causation of overuse
Injuries in the lower limb is multifactorial. (2) One of
the implicated factors is gait abnormality.

Gait can be assessed in a number of different ways,
Including pressure plate analysis. This is where a
subject runs or walks over an apparatus which
contains a number of sensors. On foot contact with
the pressure plate, these sensors map the distribution
of forces acting on the foot. This information is then
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Software program assesses the balance of foot

contact between 10 areas of the foot imprint. 2 of

these zones are medial heel (HM) and lateral heel

(HL). By comparing the forces acting in these zones,

at the same time in the gait cycle, it can be

determined if the calcaneus is pronating or
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To date most studies have assessed gait at either
walking or running pace but there is little information
comparing running and walking gait in the same
subject. As such there is no information on the effect
of gait velocity on calcaneal pronation/ supination at
heel strike, even though this may have implications
for orthosis prescription and injury prevention.

Aim
To compare calcaneal loading patterns at walking and

running gait, with a view to determining their impact on
"'E RUWKRWLF SUHVFULSWLRQ

Methods

The study was approved by the University of
Melbourne Human Research Ethics Committee.
SK\VLFDOO\ DFWLYH VXEMHFWYV
at least 20 minutes per session) were recruited for
the study and gave informed consent.Subjects were
excluded if they had an existing orthotics prescription,
a lower limb injury within the past 2 months, or if they
withdrew their consent.

The anthropometric characteristics of the subjects
were recorded. Subjects were then asked to walk
and run barefoot along a runway. Plantar pressure
data was captured by a 1m long RSscan footscan®
pressure plate embedded in the runway. A trial was
considered valid when a heel strike pattern was
captured by the pressure plate. One complete foot
strike was recorded per trial. 5 trials on each foot for
both running and walking were collected. In addition
to plantar pressure data, the velocity for running and
walking gait was measured.

Fig 1. A screen shot of a run (left) vs. walk (right)
comparison

The captured plantar pressure data was analysed
using RSscan footscan® System 7.9 software. Heel
contact was measured between 0-15% of foot
contact. Aline of axis was then generated about
which medial heel (HM) and lateral heel (HL)
pressure data was compared. The average peak
force on contact and angle of axis were also
calculated. The C correction prescription was
compared between walking and running gait to
assess any effect on orthosis prescription.

A power calculation indicated that a sample size of 50
would be needed to detect a difference between
groups for p<0.05 with 80% power. This was
calculated using PASS software (2005) and a
McNemars test for correlated data was applied.
Statistical analysis was performed using SPSS
Statistical Package Version 13.

Results

The anthropometric characteristics of the cohort are summarised
In table 1. The average velocity for walking was 1.33ms™! as
opposed to 3.51ms™ for running. The range of velocities
measured is shown in table 2.

Table 1. Anthropometric Characteristics

Table 2. Velocity Range

The average peak force on impact was 173% higher in running
(1523N vs. 880N). (see figure x) The average angle of axis was
13.3° for walking and 3.8° for running.

At 2.5%, 5%, and 7.5% of foot contact, which represents heel
strike, HM force was greater than HL force indicating calcaneal
pronation. The HM/HL force ratios are seen in table 3. At 2.5%,
5%, and 7.5% of foot contact the HM/HL force ratio was 367%,
213%, and 192% higher in walking respectively. Chi-squared
analysis demonstrated that 2.5%, 5%, and 7.5% the difference
between the two sets was significant with a p value<0.01. A
FRPSDULVRQ RI " '"E RUWKRVLY SUHVFULS
area Is shown in table 4. The comparison is based on each foot
tested as opposed to each subject as a persons feet are
Independent of each other.

Table 3. HM/HL Force Ratio (shown at 0O, 2.5, 5, and 7.5%
of foot contact)

Table 4. C Correction
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Fig 3. An example of a comparison of a subjects left (top) and
right (bottom) foot HM/HL forces. HM is shown in pink , HL
blue.
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Discussion

The results show that calcaneal pronation occurs
upon heel contact, which is in agreement with current
evidence. (3) There is a discrepancy between these
findings and some beliefs with regard to the
magnitude of pronation. Dugan et al. (3) stated that
there Is increased pronation in running, which is
FROWUDGLFWHG E\ WKH IDFW WKD
significantly higher in walking. Dugan et al may have
been referring to midfoot pronation, whereas this
study measured rearfoot pronation, which is a tri-
planar movement occurring at the subtalar joint.

This study shows that the differences in rearfoot
pronation between running and walking gait lead to
altered orthotics prescription. When prescription Is
based on running gait there is a 63% drop in C
correction prescription.

These findings have important implications for the
way orthotics are prescribed in the athletic
population. The authors propose that athletes
should have their orthotic prescription based on
dynamic assessment of running gait.

Figure 4. Angle of Axis

Limitations

The major limitation of the study Is that running gait

was only assessed with subjects running in a straight
line and at a single pace. In reality most athletic

activity requires participants to frequently change
direction and velocity. The ideal orthotic would be a
G\QDPLF RQH ZKLBI#&itUAMHAKD RQR
adapt to the changing needs of the athlete. However
until such technology is developed athletes will have

to use orthotics that are prescribed using the same
methods as were used in this study.

Conclusions

. Rearfoot pronation occurs in the early stance
phase of both walking and running gait

There I1s more rearfoot pronation in the early
stance phase in walking gait as opposed to
running gait.

. The differences in the amount of pronation
between walking and running gait leads to an
DOWHUHG ' '"E RUWKRWLF SUHYV

. The orthotic prescription of athletes should be
based on dynamic assessment of running gait
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