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Abstract: It is presented the principles of a new method
to measure plantar pressures, based on the Electro
Mechanical Film. Its benefits compared to other systems
are discussed and a study to determine the intra- and
intertester repeatability is described.
INTRODUCTION

We selected as homogeneous study group as possible. So,

the ranges of the age, height, weight, body mass index
(BMI) and foot lengths were quite narrow. The more exact
data of the study groups is presented later.

by

The plantar pressures were measured
using
transducers made of the Electro Mechanical Film (EMF),
which is a new Finnish innovation. The film consists of thin
plastic layer. There are gas micro bubbles between the

It

was already ancient Indians who could draw many
conclusions of the personal characteristics when seeing
footprints on the ground.
Nowadays many different methods have been used to
measure pressures under the foot. These methods include

The examples

are
both static and dynamic systems.
pedobarographs, force plates and pressure transducers

attached to footwear, insoles or footsoles (Bransby-Zachary
et al. 1990, Duckworth et al. 1982).

When using transducers many kind of criticism has been
presented. The transducers may be too thick or otherwise

discomfort, and this way alter the normal gait. They may
have poor frequency responses, low sensitivity and they may
be temperature or moisture dependent, too (Bransby-Zachary
et al. 1990). The piezo-electric transducers avoid almost all
problems mensioned above, but they are quite expensive. In
experimental studies even disposable transducers may
sometimes be needed.

Determining intra- and intertester repeatabilities is
important. Classically conelation coefftcients (r) have been
used in repeatability measurements. Under past few years
forceful criticism has been presented of using good
statistician tools in wrong situations. This holds true
especially of usage of correlation coefftcients in this
connection @land and Altman 1986). In this abstract we
present the study design for clearing up the intra- and
intertester repeatabilities in walking and jogging when using
new transducers made of Electro Mechanical Film (EI\tr).

MATERIAL AND METI{ODS

layers, and electric charge has been conducted to the surface

of the bubbles. The plastic film is covered with very thin
metal films. When applying power to the metal layers, it is
possible to measure the changing charge. The transducers
can be any size or form. They are soft, flexible, very thin and
it is possible even to cover round or uneven surfaces with the

EMF-transducer.
Five transducers were used per foot. Two were placed
under the heel and three under the I, III and V metatarsal
heads. The transducers were round and their area was one
square-centimeter. The subjects were walking and joggind

on the treadmill 4.5 and 8.0 km/h,

respectively. The
controlled training on the treadmill was carried out before
the actual measurements. The same testing protocol was
accomplished at two different days. The subjects were tested
twice at both days by two physicians. The physicians' testing
order was reversed at the second day. The data is not yet
analyzed and the results will be presented later.
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There were ten women and ten men in the present study.
They were picked up from the group of 88 physiotherapist
students. They were healthy having no recent (within one
month) musculoskeletal pains or disorders in the lower

extremities

or low back. The exclusion criteria were

also

congenital malformations, former fractures or other injuries
in lower extremities or spine. The subjects with recurrent
ankle sprains (more than one per ankle) were excluded, too.
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