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Abstract

Consequences of falls are a major health problem in elderly. Poor balance is the precursor of
falls and balance impairment has been evidenced after an injury. On the other hand, balance
and stability can be improved with training. At the beginning of the project Mobility in Aging
one of the questions was how to measure dynamic and static balance in order to get reliable
and sensitive parameters to follow the effect of decay in movement functions in elderly or to
track the improvement after training. In this short report we will give a couple of answers to a
long standing debate. There is indeed evidence in literature that stability and balance is very
important. Elderly people often shift from the so called ankle strategy to the hip strategy for
balancing. The reflex reactions are the more to decay and we observed more co-contractions.
Also, inactivity causes slower muscles contractions. Our goal should be a combination of
trainings, where we can see changes at neuromuscular, structural and molecular levels, but we
would like to say that our training protocols did not touch all the aspects of movement function
we aimed to observe. Future projects will hopefully provide the missing information.
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Consequences of falls are a major health problem in
elderly. Poor balance is the precursor of falls in
different ways.*? Balance impairment has been
evidenced after an injury.>* On the other hand we also
have evidence that balance and stability can be
improved with training.>’ So, at the beginning of our
project (Mobility in Aging) one of the questions was
how to measure dynamic and static balance, in order to
get reliable and sensitive parameters to follow the
effect of decay or to track the improvement after
trainings.®** In our opinion this combination will give
a couple of answers to a long standing debate.

There are three main components of movement:
strength/power, stability/balance and flexibility/maobi-
lity (Figure 1). If they are coordinated, a safe and
effective movement function takes place, but we will
focus on strength/power and stability/balance and what
should be the minimal optimal testing protocol. Among
other factors, the test has to avoid an
“overshoot/undershoot phenomenon” in its outcome
results. Basically, we want to have a test that
discriminates among subjects and that is highly
repeatable.

A static balance test, that was part of our research,
identify the center of pressure, then motion is
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registered when the center starts shifting. We may use
a force plate for this purpose. One of our first studies
involved 40 subjects. The question was about how
repeatable this task is and how the position of the feet
affect swinging of the body‘s centre of gravity.

There were great changes when using different feet
positions for a quiet stance balance test. The second
study focusing on a quiet stance balancing; included a
bigger number of subjects. In this study we asked what
the final and optimal test protocol for this testing
should be. Our first question was how many subjects
are capable of standing in four different positions
(parallel, semi-tandem, tandem, and single-leg stance)
for at least 30 s with eyes open or closed. Almost all
subjects were capable of doing so for the following
tasks: (1) parallel stance with eyes open and closed and
(2) semi-tandem stance with eyes open. All the tasks
that were more demanding than that (expl. tandem
stance open eyes or semi-tandem closed eyes) resulted
in a considerable drop of the percentage of the subjects
being capable of completing the 30-s quiet stance task.
It showed that the amount of the effect of closing the
eyes differs considerably for different stances.

Then there is the next field: dynamic balance tests
(Figure 2). This was quite a big study, where we
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Fig 1. Schematic presentation of the components of functional (i.e. effective and safe) movement.
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carried out different tasks: the out step, lunge test, the purpose we developed mechanical, electronic and
limit of stability test, functional reach test, etc. software components, all encompassed in the custom
Another test was the maximal strength test. For this developed isometric knee dynamometer.
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Fig 2. Dynamic balance tests used in our studies in order to find the most sensitive and reliable test
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MOBILITY IN AGING
MOVEMENT TESTS BATTERY

SCREENING BALANCE AND
MOBILITY:

- Chair rising (10 CR, 3x)
- Stand-up and go (3x)
- Romberg_] test

TESTING BALANCE:
- Quiet stance (3 QS, 3X30
- CoP tracking task (3x30s)

TESTING GAIT:

- 10-meter walk test
Preffered and fastest speed
3 repetitions averaged

CLINICAL AND
BIOMECHANICAL

TESTS OF
MOVEMENT

STRENGTH:
- Knee extension

Max torque and rate of torque

- 3x (best)
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Fig 3. Set of tests used in our clinical trial training intervention study in order to evaluate sensory-motor functions.

The best, out of 3 repetitions measured, was used for
further statistical analyses. This device enables the
measurement under isometric conditions for knee
extension and flexion. The angle can be changed by 10
degrees. The lower leg is fixed. In short, our test
battery for mobility in aging involves, as already
presented, screening balance and mobility, testing gait,
testing balance and also strength (Figure 3).

From there on, we were curios and wanted to know
what the relationship between the maximal torque and
stability or balance is. In our subjects we found no
correlation between the two groups of parameters.
Stronger subjects are not more stable. Therefore, we
suggest for future studies that these movement
components should be trained and tested separately.
Our aim was to find the effects of strength training on
balance in elderly subjects undergoing either-leg press
training or electrical stimulation. We had three groups
of subjects: a control group, the electrical stimulation
group and the leg press group. The training groups
improved balance at a statistically significant level
when compared to the control group (2-way
rmANOVA, p < .05). However, the differences partly
resulted from the obvious pre-post changes in the
control group. We could say that those that did not
train got worse in matters of balance ability. If we go
back to the beginning, we have to say that our training
(and testing) protocol did not address all the important
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elements of the movement function. Mostly, the
training protocol focused on strength and partly on
power.

In summary, there is evidence in the literature that
stability and balance are very important. The elderly
often shift from the so called ankle strategy to the hip
strategy for balancing. The reflex reactions are directed
more toward to decay and thus more co-contractions
are observed. Also, inactivity causes slower muscle
contractions. We believe our goal should be a
combination of training strategies, where we can see
changes at the functional neuromuscular levels as well
as at the structural and/or molecular levels.
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