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Short-term effects of additional sensory information in
mobility and gait speed in older fallers
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ABSTRACT

Background: Postural balance consists of information emanating from the interaction of visual, somatosensory and vestibular systens.
This information is impaired in aging, leading to postural control changes in the elderly, increasing the risk of falls in this population.
The postural balance may be improved with the addition of sensory information, such as a subpatelar bandage. Objective: To investigate
the effect of using additional sensory information in gait speed and functional mobility of older fallers. Methods: 28 elderly women
were evaluated, all were considered fallers. The test Timed Up and Go (TUG) was used to assess functional mobility and 10m Test to
evaluate the gait speed. The tests were performed with and without the addition of additional sensory information (subpatelar strip).
The normality was verified by the Shapiro-Wilk test and the results were compared using paired Student t test and Wilcoxon test.
Results: There was significant difference in the TUG (p = 0.0006) and in the gait speed (p = 0.004) with and without subpatelar strip.
Conclusion: The use of additional sensory information increased the gait speed and functional mobility of older fallers.
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INTRODUCTION
Fall is defined as an unintended episode, which results
in a lower position which the individual failed to correct in
a timely manner(1-3). Fall down is one of the issues related
to the geriatric health of the population(4), considering that
30% of the older faller at least once a year and 50% will
fall on a recurring basis(5). In addition, it is the 6th leading
cause of death in people over 65 and is considered the main
cause of morbidity, loss of autonomy and quality of life
in aging(6,7). Postural balance is the result of the harmonic
interaction between the vestibular, visual and somatosensory
systems, and changes in these systems or in the interaction
between them increases the risk of falls (8-10). One of the
forces that maintain postural control is sensory information,
interfering with motor action related to postural control,
and it is influenced by motor actions(9-11). Some studies have
indicated that sensory information can be used continuously
in individuals with proprioceptive deficit with good results
in reducing body oscillation and improving mobility (8-14).
The first studies by Bonfim and Barela(11), showed the body
oscillation reduction in a situation of contact with a touch
bar in individuals who had lesions of anterior cruciate
ligament (ACL). Felicio et al.(12) in his study evaluated the

use of sensory addition in individuals with Patellofemoral
Syndrome, while Carvalho et al.(13) showed an improvement in
functional mobility in older ladies fallers and older fallers who
do not fall with the use of the sub- patellar. The additional
sensory information is also the great importance for healthy
individuals, as long as it provides useful information for
carrying out the proposed task(8-10).
The first studies using the addition of sensory information
proved their efficacy in healthy individuals, but it is of greater
relevance in subjects with proprioceptive deficit (9,11,15,16).
Therefore, the geriatric population can benefit from the effect
of additional sensory information, which is a low-cost tool
which may help maintain postural balance and reduce the
risk of falls(13).
Although the number of studies with the addition of
sensory information has increased in recent years, however
there is still discordance results related to the geriatric
population with a history of falls. The aim of this study was to
investigate the short-term effect of additional subpatellar strip
sensory information use on functional mobility and average
gait velocity in elderly women with a history of falls.
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METHODOLOGY

Functional Mobility Assessment
The functional mobility was evaluated by the Timed up
and Go (TUG) test, measuring in seconds the time spent
by the volunteer to get up from a chair, without the help,
walk a distance of 3 meters, turn and return to the starting
point. At the beginning of the test, the volunteer stays with
her back against the back of the chair and, at the end, must
lean again. The participant receives the “go” instruction
to perform the test and the time must be timed from the
command voice until the volunteer again rests her back on
the back of the chair. The test should be performed once for
familiarization and a second time for taking time(5.23). Even
though the use of a cut-off value(24) is not recommended,
Schoene et al.(25) indicates the value of 10s for sedentary
elderly, while Alexandre et al.(26) recommends values of
 12.47s
for the Brazilian elderly population.
TUG is widely recommended as a predictor of risk of
falls in the elderly, indicating functional mobility deficit, and
consequently lower postural balance. Hence, lower values
show an improvement in mobility, postural balance, higher
walking speed and a lower risk of fall(25).

Participants
Twenty-eight elderly women living in the community of
Marília-SP, aged 60 years or older, classified as sedentary
according to the Brazilian Society of Sports Medicine (17) were
evaluated. The study did not include elderly women with
uncorrected visual problems, continuous use of antidepressant
and sedative medications, they were unable to maintain
orthostatism for at least 90 seconds, on gaiters and with
neurological diseases. Cognitive screening was performed by
the Mini Mental State Examination (MMSE), and the cut-off
score was defined by schooling(18,19). All participants were
considered old ladies with self-reported one or more falls
occurring in the 12 months prior to the date of the initial
evaluation(20,21).
The procedures were carried out in the didactic laboratories
of the Physiotherapy and Occupational Therapy Building on
the campus of the University – UNESP in the Philosophy and
Sciences Faculty, Marília, SP. The selected participants were
volunteers and signed the Informed Consent Term before data
collection. The study was approved (process nº 0982/2014) in
the Research Ethics Committee of the Philosophy and Sciences
Faculty / UNESP / Marília, SP and published in the Brazilian
Registry of Clinical Trials- (RBR-54jrwd).

Average speed gait evaluation (VM)
The 10m walk test was used to evaluate the gait velocity
of the elderly women. The usual gait speed is a simple,
easy-to-acquire measure and does not require sophisticated
equipment. In order to eliminate the acceleration and
deceleration factor the participants were asked to start the
trek 1.2m before timing and finish 1.2m later. Three attempts
were made to minimize the learning effect, and the shortest
time was used for data analysis. Participants received the
command “Walk to the next mark at your normal speed as
soon you are ready”(27).

Procedures
All participants answered a questionnaire with the
following items: name, age, schooling, marital status, history
of falls, place of fall, consequences of falls, and number
of medications for continued use, such as hypertensive
medications, metabolic syndrome control, and diabetes,
associated diseases.
The evaluation consisted of two situations: 1) normal
information condition, without the inclusion of the sub-patellar
strip; 2) Additional sensory information condition: with the
careful use of the sub-patellar strip, brand Salvape (SalvaPé
Orthopedic Products), with a width of 2 cm, placed bilaterally,
in orthostatic position. (Figure 1)

Statistical analysis
The normality of the data was verified by the Shapiro-Wilk
test and the comparisons performed by the paired Student
t test and Wilcoxon. The level of significance of p ≤0.05 was
adopted.
RESULTS
Table 1 shows the characteristics of the study subjects
in relation to age, medication use, MMSE, body mass index
and number of falls. All participants used medication,
79% for systemic arterial hypertension and 75% to control
the Metabolic Syndrome. On the group evaluated, 57% was
classified as recurrent. There was a significant difference in the
average walking speed of the elderly in comparison with and
without the use of additional sensory information. The values
changed from 1.08m / s to 1.14m / s, with p = 0.004 as shown
in Figure 2. The 10m walk test data decreased from 9.41s to
9.03s, with p = 0.002

Figure 1: Sub-patellar strip
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Table 1. Sample characteristics
FALLERS GROUP (n = 28)

AVERAGE (DP)

AGE (YEARS)

69.8 (6.73)

N° OF FALLS

1.6 (0.78)

Nº MEDICATIONS

3.0 (2.32)

BMI

29.0 (3.51)

MMSE

26.0 (2.75)

DISCUSSION
The purpose of the present study was to investigate the
short-term effect of the use of additional sensory information
on walking speed and functional mobility of older fallers.
According to the literature, joint sensory information interferes
with motor action related to postural balance and, at the
same time, influences motor action in obtaining sensory
information(9,10). The Central Nervous System (CNS) receives
the afferent information from the body and space orientation,
and selects effective responses to stabilize the body(11).
The results demonstrated a decrease in TUG time with the
use of the subpatellar strip. The lower of the value obtained in
the test, the better functional mobility of the individual(22,25).
The test is also highly recommended as a predictor of risk of
falls, in such way the elderly who has a good TUG score can be
considered with low risk of falls, increased functional mobility
and reduced balance deficit(25,26). However, it is a simple and
easy to perform tool, the TUG test is considered complex
for the elderly, as it consists of performing weight transfers,
walking and turning to return to the starting point. These tasks
require the interaction of neuromuscular components, such as
strength, agility and balance. High values in the execution of
this test may indicate less postural control, decrease in walking
speed, fear of falls and decrease of muscle strength(25,28).
Data from the 10m walk test were also reduced (from
9.41s to 9.03s, p = 0.002), corresponding to the increase in
mean walking speed (MV) of the evaluated population from
1.08m / s to 1.14 m / s (p = 0.004). This result is extremely
positive for demonstrating the effect of the sub-patellar strip
on the postural balance components. In compliance with the
literature, a reduction of 0.1 m / s at the mean velocity can
increase the risk of falls by 7% and its consequences, even the
risk of death(29).
Conforming to Sustakoski et al.(30), the MV cutoff value
was set at 1.13m / s for tests performed using acceleration
and deceleration. Values below that stated may indicate a
greater risk of falls. The present study showed the efficacy of
the subpatellar strip in increasing MV to 1.14 m / s, suggesting
a decrease in the risk of falls in the participants. In geriatric
rehabilitation, the increase in MV usually predicts progress
in independence and mobility(31), since it improves physical
functions, reduces disability and uses medical services(32).
The MV evaluation is simple and may indicate a good state
of aging, and greater ability in recovery in episodes that the
elderly undergoes an overload, such as the fall(25,33,35). The MV
is used as a guide to map and categorize the elderly with high
and low risk of falls, and it is able to identify the fear of falling
present in this population(34).
The mechanism of the sensory information addition
action, especially the subpatellar strip, has not yet been fully
elucidated. The main hypothesis, found in studies, suggests

Note: BMI: body mass index, MMSE: mini-mental state examination.

Figure 2: Average walking speed with and without the use of the sub-patellar
strip. Note: AS: Average Speed; * p = 0.004.

Figure 3: Mean of TUG scores with and without the use of the sub patellar
strip. Note: TUG: Timed up and Go. * P = 0.0006.

The functional mobility evaluation showed a significant
difference with and without the use of the sub-patellar
strip, with a reduction in TUG time from 12.95s to 12.29s,
with p = 0.0006 as shown in Figure 3. There was no significant
difference between occasional older fallers and recurrent
older fallers. It was observed the use of the sub-patellar strip
demonstrated beneficial effect in both cases.
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the increase of afferents by constant cutaneous stimulation,
greater stimulation to the superficial skin receptors and local
receptors, with consequent improvement of the articular
proprioceptive response(12-16,22).
Older fallers present reduced mobility and are more likely
to decrease muscle strength caused by aging and inactivity,
with consequent impact on walking and stabilization of the
ankle and hip (36). The stimulus increase coming from the
sub-patellar strip can favor the kinematics of the knee joint
and produce beneficial results in the mobility and walking
speed of this population(13,35).
The activated brain areas for postural balance maintenance
receive less stimuli in aging, and for this reason they present
less activation in these regions(36). The addition of sensory
information can increase the stimuli for the less activated
regions and thus improving the proprioceptive response in
postural control(13,36).
In agreement with Globe et al.(37), the proprioceptive
feedback has a strong influence on the maintenance of
postural control. When we increase the sensory information,
we produce improvement in the proprioception and,
consequently, in the postural equilibrium (11-13,36-37).
Research should be done to investigate the effects of the
subpatellar strip on postural control, since the scarce number
of studies on the subject tackled makes it difficult to apply
to larger populations or even other situations where there is
altered postural balance. New studies involving the addition
of sensory information could be carried out to concretize
questions such as the durability of the sensorial stimulus and
its effectiveness in activities and training proposed during
physiotherapeutic rehabilitations and daily practices. However,
the positive results of the present study indicate the possibility
of using the subpatellar strip in clinical practices and public
health due to the ease of use and low cost.
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