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Abstract Aging is a process characterized by morphological (structural) and functional changes that accumulate
gradually in the body. These changes affect the performance of the motor skills leading to modifications in psychological and
social behaviors. Vibration can be produced by different systems. It can be transmitted to the body of a person producing
exercises and it has been proposed as a potential clinical intervention. Aim: To evaluate effects of vibration generated in a
special system on physiological and functional parameters in healthy elderly. Methodology: It is an experimental and
prospective study of healthy elderly (n=30, aging greater than 60 year old) approved by the Ethics Committee. They were
divided in control group (CG) (n=10) who did not undergo intervention, kinesiotherapy group (KIG) (n=10) who performed
active exercises and vibration Group (EVMG) (n=10) who underwent exercises produced by vibration generated in a simple
system like a “mattress”. All the subjects were evaluated (i) before and after each session through Timed Up Test (TUT)
(functional capacity) and before and (ii) after each day of intervention with physiological parameters (blood pressure and
heart rate). Results: It was observed that there was a significant improvement (p<0.05) of the TUT in the participants of the
EVMG and the KIG, and in physiological parameters in the EVMG, a small, but significant alteration in the systolic (increase
of 2.4%) and diastolic (decrease of 3.26%) blood pressure and in heart rate (decrease of 2.81%) (p <0.05). Conclusion: In
conclusion, the analysis of the results, with elderly participants) indicates that the time to perform the Timed Up Test was
shorter in the participants of the kinesioterapy and vibratory groups (vibromanta - a system like a mattress) than of the control
group. Moreover, although a significant alteration was found in the participants of the vibratory group in the systolic and
diastolic blood pressure and heart rate, these alterations are not too elevated.
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1. Introduction every country in the world, the proportion of people aged
over 60 years is growing faster than any other age group, as a
result of both longer life expectancy and declining fertility
rates. It is emphasized that this population ageing can be seen
as a success story for public health policies and for
socioeconomic development. But, in addition, it is
considered that it also challenges society to adapt, in order to
maximize the health and functional capacity of older people
as well as their social participation and security in all the
activities. It is expected that between 2000 and 2050, the
proportion of the world's population over 60 years will
double from about 11% to 22%. The absolute number of

Aging is a multifactorial, dynamic and progressive
biological process characterized by morphological
(structural) and functional changes in the advancing age. It
affects all physiological systems with changes of motor skills,
hampering the adaptation of the elderly to the environment,
triggering alterations and changes in psychological and
social behaviors. In consequence, there is an impaired
capacity to perform daily activities [1].

The World Health Organization reports that in almost
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people aged 60 years and over is expected to increase from
605 million to 2 billion over the same period. Brazil is a
country in which the population is aging rapidly [2].
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In consequence of the aging, strategies must be taken to
improve the quality of life of the elderly population [3]. The
aim is to maintain the functional capacity and autonomy of
the person in this period of the life avoiding undesirable
situations and irreversible problems in several approaches.
Among these, falls are one of the most serious consequences
of the aging process. They are considered the major public
health problem to the elderly due to the morbidity and high
social and economic costs [4].

It is important to consider that to counteract the
neuromuscular and cardiovascular declines associated with
aging, as well as to prevent and treat the frailty syndrome,
exercise involving the strength and endurance training seems
to be an effective strategy to try to improve muscle
hypertrophy, strength and power. [5].

Exercises can be also performed when the person is in a
direct contact with vibratory systems [6]. Vibration training
has been investigated as an alternative or complement
method to traditional programs for fitness improvements [7]
or in the rehabilitation programs [6]. Vibratory stimuli can be
applied directly to the muscle belly [8] or the tendon muscle
[9, 10], indirectly applied by gripping a vibration system [11],
dumbbell [12], bar [13] or pulley system [7], or whole body
vibration in which the stimuli enters via the feet while
standing on a vibration platform [14-16]. Other systems that
produce vibrations have been developed, as the vibromanta
[6].

Vibration is a mechanical stimulus characterized by an
oscillatory motion [17]. The effect of the vibration will
depend on biomechanical variables that determine the
intensity of vibration, such as frequency (Hz), peak to peak
displacement (mm), amplitude (mm), acceleration (m/s”) and
duration (second or minute). The frequency is the repetition
rate of the oscillatory cycles per second. The peak to peak
displacement is the displacement from the lowest to the
highest point of the vibration. The maximum displacement
from equilibrium is the amplitude [18]. These characteristics
of the oscillatory motion determine the magnitude of
acceleration wave; duration is the time of exposure to
vibration [19].

Investigations have demonstrated that the exercises in
oscillating/vibratory platforms generating whole body
vibration promote various important effects to the health of
the elderly, as improving the muscle strength, cardiovascular
parameters [20], body balancing ability [21] and bone
mineral density in postmenopausal women [22]. Moreover,
Calder et al, 2013 [23] have reported that the fall risk has
decreased in elderly. In addition, vibrations produced in
different devices can also produce effects in the body, as
reducing maximal knee extension in muscles [8] or
improving the muscle performance enhancement by direct
muscle tendon stimulation [9].

Elderly people may be potential beneficiaries of the use of
vibrations. Furthermore, various equipments capable to
produce vibration are available [8, 10, 24] as reliable tool for
rehabilitation and to promote health and quality of life,
including the elderly.
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The aim of this current investigation is to evaluate effects
of vibration generated in a special system like a mattress
(vibromanta) on physiological and functional parameters in
healthy elderly in comparison with a group submitted to
kinesiotherapy.

2. Material and Methods

2.1. Participants

This investigation is an experimental, prospective study
with convenience sampling. The participants (n = 30 (24
females and 6 males), aging over 60 years old) are
outpatients of the Clinica Escola da Faculdade Aliangca /
Mauricio de Nassau, Teresina, Piaui State, Brazil.

2.2. Inclusion and Exclusion Criteria

The participants to be included in this investigation must
be aged over 60 years; to have preserved cognition; absence
of cardiac, neurological and orthopedic disorders limiting.
Moreover, they must have at least six months without
physical activity.

The exclusion criteria included bleeding ulcer, pregnant,
acute inflammation, fracture, recent stroke, and other
surgical scarring, newborn children, labyrinthitis, malignant
tumors, diabetes mellitus and deep vein thrombosis. The
participants with presence of some discomfort with aphasia
of understanding were excluded.

2.3. Ethics Approach

This investigation was approved by the Comissdo
Cientifica e Comité de Etica da Faculdade Integral
Diferencial - FACID (C.E.P. n° 454.417/2013). All the

participants signed the Consent Informed Consent Form.

2.4. Vibration System

The system is like a mattress (vibromanta). It is coated
with insulating material (blecauty/sealing light) that prevents
heat dissipation. The material is a special plastic (bagunzito)
that permits to clean it easily. The measurements are 175 cm
(length) and 80cm (width). It has heat, but was not used. The
system generates a massage in the body when a person is
lying in it. There four massage points (head, trunk, thigh and
legs, allowing 15 types of vibrations or sequentially at each
point, nine individual intensities. The possible frequencies
are from 31.45 up to 82.70 Hz and amplitudes ranging from
1.5up to 1.8 mm. The manufacturer is Nissan-Industry and
Trade LTD physiotherapy apparatus, Sdo Paulo.

2.5. Interventions

The participants (n= 30) were randomly divided into three
groups. Control group (CG) (n= 10), Kinesiotherapy Group
(KIG) (n= 10) and Vibration Group (GVI) (n= 10). The
participants of the CG were not subjected to intervention
during three weeks. They only performed their normal
physical activities. The individuals of the KIG were
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instructed to perform active exercises based on the OTAGO
protocol [24] (total of ten sessions, three times per week).
The participants of the GVI were subjected to a protocol ten
calls (total of ten sessions, three times weekly) in the
vibromanta for 16 minutes in each session in the supine
position (Figure 1).

Figure 1. Patient on the vibromanta

2.6. Evaluations

The participants of the all groups were evaluated before
and after all the procedures of the each group. The Timed Up
Test [26] was used to verify the functional capacity. The
blood pressure (BP), heart rate (HR) and respiratory rate (RR)
were used to evaluate the physiological parameters of each
participant.

2.7. Blood Pressure (BP) and Heart Rate (HR)

An automated device (OMRON, model HEM-7113,
China) was utilized to the measurements of the systolic and
diastolic blood pressure (mmHg), and the heart rate (beats
per min — bpm), which were measured on the right arm of
seated subjects after a 10-minute rest. Means of three
readings of systolic and diastolic blood pressure and heart
rate were used in the analyses.

2.8. Respiratory Rate

The respiratory rate was determined by observing the
number of breaths (inhalation and exhalation) that the patient
could perform within one (1) minute.

2.9. Timed Up and Test

Timed Up and Test assesses the functional capacity
through the balance from sitting in a chair to standing,
stability in the gait and alterations in the gait without using
compensatory strategies [26]. The participant who can
perform the test without alteration in the gait in a time less
than 10 seconds has minimal risk of falling. Participant with
time between 10 and 20 seconds is independent, and, if there
is no history of falls or alteration in the gait pattern, they do
not need to have further sessions. Participants who perform
the test with duration equal or more than 20 seconds,

possibly they have postural instability and high risk of falling
[27].

The time of the participants of the three groups after the
intervention was divided by the time before the intervention
and a ratio of effect of the intervention (REI) was calculated.

2.10. Statistical Analysis

Analysis of the data was performed using SSPS® program,
version 18.0. Firstly, it was used the Shapiro-Wilk test to
assess if the values was following a normal distribution. The
statistical difference among the groups was evaluated by the
Student t test for paired and to averages to more than two
groups, ANOVA was used with with post-hoc Tukey test. It
was considered statistically significant value of p<0.05.

3. Results

Figure 2 shows physiological parameters (BP, HR and RR)
of the participants of the control group, before and after three
weeks with normal physical activities. The parameters were
determined with a 16 min interval of time. No alterations in
these parameters were found in the control group.

Figure 3 shows physiological parameters (BP, HR and RR)
of the participants of the kinesiotherapy group that have
performed kinesiotherapy in ten sessions. The parameters
were determined before the first and after the last session. No
significant alterations in these parameters were found in the
participants of the group that have performed kinesiotherapy.

Figure 4 shows physiological parameters (BP, HR and RR)
of the participants of the Vibratory group that have received
vibration generated in the vibromanta in ten sessions. The
parameters were determined before the first and after the last
session. A small, but significant alteration was found in the
participants of the vibratory group in the systolic (increase of
2.4%) and diastolic (decrease of 3.26%) blood pressure and
heart rate (decrease of 2.81%).

Table 1 shows the results of the Timed Up Test (functional
capacity) of the three studied groups. It is observed that a
statistical difference after the procedure was found in the
participants of the groups that performed kinesiotherapy or
were submitted to vibration generated in the vibromanta.
The effect of the intervention is higher in the kinesiotherapy
and vibratory groups in comparison with the control group,
as it is shown by the REI.

Table 1. Values of the Timed up Test in the studied groups

Timed Up Test Before After REI P
Control Group 12.3s 12.3s 1 1.000
Kinesiotherapy Group 13.8s 113s 0.818  0.001*
Vibratory Group 123s 95s 0.772  0.001*

REI- ratio of the time of the participants of the three groups after the intervention
divided by the time before the intervention.
*Statistical difference (p<0.05)



Journal of Health Science 2014, 4(5): 130-135 133

H Before 1 After

140
120
100
80
60
40
20

Systolic blood  Diastolic blood Heart rate (bpm) respiratory rate
pressure (mmHg)pressure (mmHg) (ipm)

Figure 2. Physiological parameters of the Control group

140
120
100
80
60
40
20

H Before 1 After

Systolic blood Diastolic blood Heart rate (bpm) respiratory rate (ipm)
pressure (mmHg) pressure (mmHg)

Figure 3. Physiological parameters of the Kinesiotherapy group

160
140
120
100
80
60
40
20

H Before [ After

Systolic blood Diastolic blood Heart rate (bpm) respiratory rate
pressure (mmHg) pressure (mmHg) (ipm)

*Statistical difference (p<0.05)
Figure 4. Physiological parameters of the Vibratory group
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4. Discussion

As it was expected, no alterations in physiological
parameters (blood pressure, heart rate and respiratory rate)
were found in the participants of the control group. These
parameters were also not altered in the participants of the
kinesiotherapy group. A significant alteration was found in
the participants of the vibratory group in the systolic and
diastolic blood pressure and heart rate. Considering the time
to perform the Timed Up Test was shorter in the participants
of the kinesioterapy and of the vibratory groups than of the
control group. These findings are relevant due to the elevated
number of participants female over 60 years old in this
current investigation. There are various studies of the
vibration generated in oscillating/vibratory platform with
female and important effects have been reported [16, 20, 22].

The findings reported in Figure 1 related to physiological
parameters of the control group is justified due to
participants were not subjected to interventions that could
alter homeostasis.

Although the participants of the kinesiotherapy group
have performed some exercises following the otago
protocols, physiological parameters (blood pressure, heart
rate) were not also altered significantly (Figure 3).
Nevertheless, Kura et al, 2011 [29] have reported that the
sympathetic regulation to the heart and peripheral circulation
may undergo adaptations after some kinds of exercise. In the
current investigation, the respiratory rate was not modified
due to the exercises. Moreover, Kura et al, 2011 [29] have
described that immediately post-exercise, respiratory tract
increases the respiratory rate lately decreases this rate.

The analysis of the findings shown in Figure 3, some
physiological parameters (systolic and diastolic blood
pressure and heart rate) were significantly altered due to the
vibrations produced in the vibromanta and transmitted to the
body of the participants of this group. This result could be
justified due to the effect of the vibration provides that would
increase the muscle blood flow secondarily causing muscle
relaxation, thereby interfering in the blood pressure and heart
rate [30]. Furthermore, Herrero et al, 2011 [31] have pointed
out that whole body vibration exercise produced in the body
due to vibration generated in oscillating/vibratory platform is
an effective method to increase blood flow and to activate
muscle mass in patients with Friedreich’s ataxia.

As expected, the performance of the participants of the
control group in the Timed Up Test was not altered and the
value of the REI was 1 (Table 1).

Silva and Schneider, 2011 [32] have reported that the
practice of exercise, according to the duration, intensity and
time of the activity gradually bring benefits to the individual
with improvement of the gait and balance. In the current
investigation, it was observed that there was a statistically
significant improvement (p<0.05) in the time to perform the
Timed Up Test in the individuals of the group that have
performed exercises (kinesiotherapy) or were submitted to
vibration produced in a vibromanta. Zambaldi et al, 2007 [33]
have evaluated elderly women with balance disorders that

have performed exercises twice a week, with one hour for a
period of eight weeks. These authors have demonstrated an
effective improving in the balance of these women. In
addition, Marin et al, 2012 [16] observed that the vibration
training (3 times weekly for 4 weeks), showed significant
results in body balance. It is suggested that the vibration
increases neuromuscular properties and influences the
control and execution of the movement, acting directly on
proprioception.

5. Conclusions

In conclusion, the analysis of the results, with elderly
participants) indicates that the time to perform the Timed Up
Test was shorter in the participants of the kinesioterapy and
vibratory groups (vibromanta) than of the control group.
Moreover, although a significant alteration was found in the
participants of the vibratory group in the systolic and
diastolic blood pressure and heart rate, these alterations are
not too elevated.
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