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ABSTRACT The purpose of this study is to examine the effects of training carried out through Power Plate on
physical, physiological and motor variables of women. Subjects were 20 women randomly selected between the ages
of 25 and 45 (2.70+6.62). After the pre-tests were carried out, subjects joined the Power Plate Training sessions of
24 weeks, and repeated the training sessions every three days of each week for 10 minute sessions. After the
administration of post-tests, results were analyzed by SPSS 15.0 using descriptive statistics and Wilcoxon. Findings
yielded a significant difference in all parameters of the differences between pre and post-tests with a significance
level of p<0.01. As a result of regularly applied exercises, individuals may reach physical appropriateness, or
already existing physical appropriateness of individuals may be maintained on the highest level. Weight, BMI, fat,
internal fat values was observed to decrease significantly, and there was an increase in muscle mass (p<0.01). This
study showed remarkable effects in the monitored parameters of middle-aged women, who participated in power

plate trainings.

INTRODUCTION

Most medical, health, and exercise scientists
agree that the capability to perform certain fit-
ness movements and to reach results has posi-
tive effects on physical health. This effect can
also be seen directly as the development of physi-
ological function of several organs and systems
as well as indirectly, as the development of emo-
tional status resulting indirectly from physical
activity (Stanford et al. 1993).

Nowadays, all world countries acknowledge
how significant the role of sporting activities is
in the building stones of a healthy society con-
sisting of healthy individuals. Regular exercises
help to develop body parts related to aspects of
physical fitness. Health-related aspects of phys-
ical fitness can be defined as cardiovascular sta-
bility muscular strength, muscular resistance,
body composition, flexibility as well as nervous
and muscular relaxation (Heyward 1991).

There is a considerable amount of informa-
tion available with regards to the benefits of
regular exercise for middle-aged individuals and
the society is aware of the fact that physical ex-
ercise conducted at an advanced age will have
positive effects on the individuals’ quality of life
(Aydos and Kirkgl 1997).

After being digested, fats are absorbed and
transported by the lymphatic system, subse-
quently they penetrate into blood circulation,
and are either sent to the muscles in order to be
burnt and consumed or are transmitted to fat cell
at various places (especially under the skin) in
order to be stored or accumulated if no exercise
is conducted. After each meal, the amount of fat-
ty acids contained in the blood reaches an in-
creased level. Persons with an active life style
hold these free fatty acids contained in the blood
on a low level by virtue of their activity, as a
result of which their rate of contracting cardio-
vascular diseases remain on a decreased level
because such activities in the form of gentle
exercise allows for the metabolization of fats and
prevents fat-derived substances from accumu-
lating in arterial peripheries and thereby causing
arteriosclerosis. Being carried by the body as an
additional load, the adipose tissue affects sport-
ive performances negatively. The body fat index
differs according to the age, sport branch, per-
formance level, nutrition and population of indi-
viduals. The body fat index (BFI) is a means,
which can be used to determine the body fat
composition. The Body Fat Index can be easily
calculated by measuring various subcutaneous
fat tissue thicknesses and using the resulting
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values in the respective places of the formula
(Bilgin 1995).

For the improvement of physical appropri-
ateness, regular exercise has to fulfill certain stan-
dards. The American College of Sports Medi-
cine (ACSM) indicates that an exercise program
has to fulfill certain qualities and quantities in
order to improve physical appropriateness, and
accordingly makes the following suggestions:
the frequency of exercise should be between 3-5
days a week, its intensity should be either be-
tween 60-90% of the maximum heart beat or be-
tween 60-70% of the heart beat reserve, its length
should be between 20-60 minutes, and its type
should be in the form of activities that use major
muscle groups, possess rhythmic and aerobic
structures, and can be executed continuously
(Kinetal. 1996).

Power plate creates 30 to 50 contractions per
second in our body. Activities conducted with
vibration platforms stretch and contract muscles,
whereby tonic vibration contractions are acti-
vated. These involuntary contractions created
by Power Plate provide a healthier body and a
well harmonized communication between the
brain, nerves, and organs.

Power Plate employs 95-97% of muscle fibers
all at the same time. The vibration created by
power plate in our body does not only create
tonic contractions, but every single muscle fiber
of the trained region is employed by this strong
vibration. Our muscles consist of numerous mus-
cle fibers. Power Plate trains every single fiber of
these muscles in a perfect manner. Moreover,
even the muscle fibers located in deep locations
get involved in this action.

Training with Power Plate is the same as with
other strengthening programs. In general, it will
be beneficial to begin the trainings with gentle
exercises. At the first stage, the body should not
be strained and the training periods should be
kept short. At the beginning, a particular exer-
cise should be preferably carried out for 30 sec-
onds, which should be raised to 45 seconds and
then to 60 seconds.

Thanks to its characteristics such as increas-
ing metabolism, increasing muscular strength,
cellulite-preventing benefits, decreasing pain,
increasing elasticity, improving fitness, regulat-
ing and accelerating blood circulation, improv-
ing the harmony of the body, and increasing
bone density, Power Plate has an extensive field
of application consisting of various exercise
packages, from which even individuals suffer-
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ing from hypoglycemia, acute diseases, open
wounds, serious migraine, thrombosis, individ-
uals with artificial hips, pacemakers, platinum or
metal connecting elements due to fractures, in-
dividuals who have undergone neurosurgery,
pregnant and breastfeeding women, patients who
have undergone by-pass, epilepsy (falling sick-
ness), patients with transplants or tumors, and
people suffering from other chronic diseases may
benefit without problem.

MATERIAL AND METHODS
Participants

This study was carried out on 20 female test
subjects between the ages of 25-45, who partic-
ipated in Power Plate exercises at the Power Plate
Club in Bursa in 2009. The test subjects’ weight,
height, body fat density, body muscle percent-
age, kcal value, BMI and body inner fat were
measured, whereupon the exercise program be-
gan to be applied. Within the scope of the pro-
gram, which was applied three-days-a-week for
a period of six months, the exercises began with
30" and were gradually increased to 60". A Pow-
er Plate Training period of 30 minutes was ap-
plied per training session.

Instrument and Procedure

The exercise program consisted of squat,
deep squat, wide stance squat, lunge, calves,
pelvis bridge, latissimus dip, push up, triceps
dip, biceps curl, bent over pull, shoulder press,
front raise, lateral side, raise, abdominal crunch,
lower abdominals, standing abdominals, and lat-
eral abdominals movements, whereas stretching
movements - hamstring stretch, quadriceps
stretch, calf stretch, adductor stretch, shoulder
stretch, and pectoral stretch movements were
applied on the same training device. The mas-
sage movements covered calves massage, up-
per arm massage, quadriceps massage, adductor
massage, abductor massage, and hamstring mas-
sage. Shoulder and neck relaxer, lover back relax-
er, upper body relaxer, back relaxer, first step, and
sitting pull were applied as relaxing movements.

Data Analysis

Data were analyzed using SPSS 15.0 Package
Program. Along with descriptive statistic, Wilcox-
on signed-rank test was used to analyze the data.
Level of significance was determined to be 0.05
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RESULTS

The following tables and explanations show
the findings gathered under this study. As it can
be seen in Table 1, the training program applied
under this study delivered remarkable results with
regards to the parameters included into the eval-
uation scope of the research group having the
following values: age 32, 70+6,.62 and height 165.
3045. 35.

A decrease of 7.34 kg was achieved between
the first and last weight values average of while
a statistically significant difference of 0.01 was
observed between the values. Amuscle increase
of 6.92 was measured between the muscle val-
ues of the first and last test, while a statistically
significant difference of 0.01 was observed be-
tween these measured values (Table 1).

A decrease of 2.81 was measured between
the BMI values of the first and last test, while a
statistically significant difference of 0.01 was
observed between these measured values. A
decrease of -6.61 was achieved between the body
fat rate values of the first and last test, while a
statistically significant difference of- 0.01 was
observed between these values.

A decrease of 182.10 calories was achieved
between the calorie values of the first and last
test, while a statistically significant difference of
0.01 was observed between the values. A de-
crease of 2.00 was measured between the inner
fat values of the first and last test, while a statis-
tically significant difference of 0.01 was observed
between the values.
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DISCUSSION

Metabolism is the amount of energy spent
by the body in order to fulfill its basic functions.
Our body continuously burns calories during
eating, sleeping, cleaning, and other similar ac-
tivities. The metabolism is affected by com-
pounds of the body. These compounds reflect
the rate between the body’s muscle and fat tis-
sues. In the body, muscles use more calories than
fats. Individuals with a more muscular body have
a faster metabolism since their bodies contain
less fat (Ugur and Baysaling 2005).

Delecluse et al. (2003) discovered in their
study a significant difference of 0.01 in the knee
extension strength and whole body vibration
(WBV). In addition, the contribution made to
strength improvement of sedentary group was
emphasized in the same study. Cormier et al. found
in their study, a significant difference of 0.05 in
the whole body vibration (Cormier et al. 2006).

Accelerating metabolism and bringing the
functions of the body to perfection by means of
exercise is the most important health measure.
Having a slow metabolism means that we resign
ourselves to various diseases and disorders
such as feeling cold, a dry skin, a slow pulse, low
blood tension, etc. (Ugur and Baysaling 2005).

In a 24-weeks study, Roelants et al. detected
adecrease of 2.2% in fat free cells. However, no
statistically significant difference could be ob-
served (Roelans et al. 2004). When training with
Power Plate, muscles of the trained area work
and develop with an efficiency of almost 100%.

Table 1: Defining statistical tests and Wilcoxon Signed-Rank test results on the research group’s

measured parameters

Parameters N ORT= SS Z value F Level of
calculation significance
Age 20 32.70% 6.62
Height 20 165.30+ 5.35
Weight First Test 20 74.20+ 10.10 -3.920 0.0001 P0<0.01"
Last Test 20 66.81+ 9.30
Muscle First Test 20 23.36% 3.04 -3.920 0.0001 P0<0.01"
Last Test 20 30.28+ 4,15
BMI First Test 20 27.37+ 4.06 -3.921 0.0001 P0<0.01"
Last Test 20 24,56+ 3.84
Fat First Test 20 40.23+ 6.44 -3.921 0.0001 P0<0.01"
Last Test 20 33.62+ 5.56
Calorie First Test 20 1487.35+ 109.02 -3.920 0.0001 P0<0.01"
Last Test 20 1305.25+ 102.65
Inner Adipose First Test 20 6.60+ 1.84 -3.782 0.0001 P0<0.01"
Last Test 20 4.60+ 1.63
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The endurance and strength of our body increas-
es effectively. Massage-featured exercises car-
ried out with Power Plate help to decrease fatty
tissues located under the skin, to decompose fat
cells, and to have a tighter and healthier tissue.
An in-depth effect begins with the decrease
achieved in cellulites and the strengthening ob-
served in the tissues.

In a clinical study carried out in Germany,
Frank and Moos (2004) selected 60 women be-
tween the ages of 24-45, who suffered from cel-
lulite. Power plate exercises were applied to this
test group 2-3 times a week for a period of 24
weeks. While a decrease of 32% in the cellulites
of the other group, to which cardio-training was
applied in addition to Power plate subsequent to
the trainings with Power Plate and which trained
for 40 minutes, was observed, a decrease of 26%
was observed in the group, which trained exclu-
sively with Power Plate and only for 11 minutes a
day. The results of this clinical study showed
that Power Plate obviously is an effective meth-
od to decrease the severity level of cellulite with-
out giving rise to any side effects.

Verschueren et al. carried out a 24-weeks re-
search on 70 post-menopause women between
the ages of 58-70 for the purpose of measuring
the effects of Power Plate. Power Plate was in-
cluded into the exercise program of the first group,
whereas a normal exercise program was applied
to the other group. The measurements carried
out upon completion of the exercise programs
showed an increase of 0.5% in the bone density
of the “collum ossis femorum” area of women
performing normal sports, while an increase of
0.9% was observed in the bone density of the
group training with Power Plate (\erschueren et
al. 2004). The following conclusion was reached
at the end of this study: Power Plate is an effec-
tive means to improve the density of the hip bone,
muscular strength, and balance (\erschueren et
al. 2004).

Besides being healthy, Power plate is also
effective in the prevention and treatment of
chronic diseases. The habit of regular exercise is
a magic key capable to open any door with re-
spect to solving many health problems trigger-
ing disorders related to old age, various diseas-
es, and rapid aging (Ersoy 2004).

Exercise decreases blood pressure as well as
the risk to fall down and get injured due to loss
of balance (hip or ankle fractures), slows down
the body’s loss of muscle and bone mass, in-
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creases elasticity, improves balance and mobili-
ty, helps to maintain ideal weight, offers a regu-
lar sleep routine, relieves from strain and stress,
and offers a healthy and long life (Giinay 1999;
Chapek 1994).

Physical activity and motion are basic func-
tions that are necessary for the human organism
to develop any movement. The importance of
physical activity for middle-aged individuals is
being studied systematically for the last 20 years
(Akglin 1993).

It is assumed that the mechanical forces ap-
plied to the bones during physical activity in-
crease the mineral density of bones and inhibits
bone loss. Bone loss arises with advanced age.
It has been detected, especially in women at the
beginning phase of the menopause and in indi-
viduals at the age of approximately 30 suffering
from endocrine insufficiency or a metabolic dis-
ease, that an average annual decrease between
0.75% 1%, and 2-3% is achieved with regard to
bone loss, which may cause osteoporosis frac-
tures (Kin etal. 1996).

Power Plate creates reflex contractions in our
body. Our body functions involve natural re-
flexes such as the reflex movements of our eyes.
Our body functions include touching and con-
tracting reflexes similar to the involuntary twin-
kling of our eyes. For example, if a physician hits
our knee with a hammer, our leg contract invol-
untarily. This is a sign showing that we are
healthy. When training with Power Plate, a simi-
lar hammer effect is created in every single area
of our body. Such contractions are called “Tonic
Vibration Contractions”.

In a research carried out at the University of
Graz in Austria, the possibility to gain strength
by means of Power Plate was measured within
the scope of the rehabilitation of knee patients.
Other sports activities besides Power Plate exer-
cises were applied to one part of the group con-
sisting of 12 patients with an average age of 35
selected for this research, while Power Plate ex-
ercises were applied to the other part. The exer-
cise period covered 5 weeks. At the end of the
period, a muscle increase of 78.1% was achieved
in the group conducting other sports activities,
the muscle increase observed in the group train-
ing with Power plate reached up to 126.7%. This
research shows that Power plates prove itself in
the treatment of rehabilitation conditions (Acad-
emy of Physiotherapy, Graz District Hospital,
Austria 2003).
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Exercise is one of the best means to achieve
the desired level of healthiness, that is factors
such as ideal body weight, avoidance of nico-
tine consumption, keeping stress level under
control, having a healthy heart circulation, etc.
that are accepted as general health rules (Zorba
2004).

To achieve this goal, physical exercise is re-
quired along with a balanced and well-organized
diet, the calories of which have to be calculated
properly. In adults, changes occurring in body
weight depend primarily on changes of body fat,
while the body fat rate indicates the excess
amount of energy that enters the body (com-
pared to the amount of energy that is consumed).
Physiologically, the body weight of an adult is
tried to be kept constant by means of certain ho-
meostatic mechanisms. Hunger and satiety con-
stitute the desire of our eating behavior, which
plays a significant role in keeping the body weight
on a constant level. Hunger and satiety are under
the control of centers located in the hypothala-
mus. Nowadays, getting rid of surplus weight is
an important problem not only for sportsmen/
sportswomen, but also for many other people. The
best way to regulate one’s weight is to perform
regular physical exercise combined with proper
diet. One of the most important benefits achieved
by performing exercise combined with a proper
diet is that the body proteins are protected and
fats are mobilized at a higher rate. Especially aero-
bic exercises are very effective in burning fats and
protecting proteins (Akgiin 1993).

Women are fatter than men. 3-5% of both the
female and male body is made up of fat, which is
necessary for the proper functioning of cell mem-
branes and the nervous system. The female body
contains additional 5-8% of gender-specific fat.
The bone development of females ends in the
first 20 years of aging. 18-21 are the ages, in which
the body reaches its maximum height of devel-
opment. It has been observed that the skeletal
mineralization between the ages of 20’s and 30’s
continues both in trabecular bone mass and bone
mass. Peak bone mass is the bone density
reached during human life. It has been seen that
a high peak bone density prevents osteoporosis
emerging at advanced age (Elmaci et al. 1993).

Itis a scientific fact that it is possible to main-
tain health by means of exercise. Considering
the amounts of money spent on medical meth-
ods, results achieved by such methods (drug
therapy, surgery, and so on.) are far from being

satisfactory. On the other hand, it is possible to
prevent a large scale of health expenses by means
of everyday exercises of merely 10-15 minutes
(Acikada and Ergen 1990).

In many sports branches, a specific fat rate is
defined for optimal performance. The relationship
between excess total body fat and cardiovascular
diseases has been known for long. In recent years,
it has been detected that a relationship exists be-
tween excess total body fat and chronic diseases
and high death rate (Bilgin 1995).

Along with helping to lose weight, exercise
shows its effects by decreasing blood lipopro-
tein, influencing metabolism, increasing blood cir-
culation performance and thereby decreasing the
risk of cardiovascular diseases (Elmaci et al. 1993).

It has been proven that fat accumulations
that emerge as a result of excess weight can be
decreased by means of long-term and low-tem-
po exercises, which ultimately helps to prevent
many health problems including cardiovascular
diseases.

The weight of water contained in our body
represents 2/3 of our body weight. Within this
context, deviations of one or two kilograms may
be observed at the beginning or the end of the
menstrual periods of women. Therefore, “slim-
ming” and “losing weight” are two different
things. Slimming is defined as the loss of excess
weight, while needless drugs are consumed,
which make the body lose water and may result
in dangerous consequences (Montgnac 1997).

There are a lot of tables available in relation
to normal values of body weight. Such tables
comprise values such as age, gender, height, and
body weight. However, it not possible to always
draw correct results from such tables. In many
cases, such tables foresee a slight weight in-
crease proportional to advanced age. But the
decrease occurring in the number of metabolic
active cells in the organisms as one’s age ad-
vances is approximately 3% every ten years af-
ter the age of 25. Therefore, some authors indi-
cate that such tables should not be trusted at all
times; the body weight of a person may be high
even if he/she is not that much fat or a person
might be fat, that is adipose although his/her
body weight is low. As it can be seen, it is very
important to take into account the body fat rate
in order to define adiposity (Akgin 1993).

One of the functional disorders seen in wom-
en, who are actively involved in sports, is the
“premenstrual syndrome” emerging together
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with physical and psychological syndromes. This
syndrome, which might be seen at any age (but
more frequently in women over 30), may show
itself by one or more symptoms such as head-
ache, depression, irritability, irregular perspira-
tion, edema, and anxiety. The emergence of such
conditions has negative influences on women
(Kalyon 1994).

Physical appropriateness expresses the prop-
er performance of particular movements and the
body’s existing condition status with regards to
physical endurance. According to this definition,
a person with the highest physical appropriate-
ness is the person, who can move for the long-
est period of time without getting tired (Zorba
and Ziyagil 1995).

As result of regularly applied exercises, indi-
viduals may reach physical appropriateness, or
already existing physical appropriateness of in-
dividuals may be maintained on the highest lev-
el. The female muscle system (especially in the
upper extremities) is less developed than the male
muscle system with respect to muscle volume
and length. The muscle mass of women has a
rate that is 15-20% less than the muscle mass of
men with the same size. Proportional to mass,
muscle tendons are smaller and have a weaker
structure. Depending on the aforementioned
facts, the muscle tonus and muscle strength are
less in women than the tonus and strength of
men. The strength and speed development of
women improves on a lower level due to this
structure, while on the other hand, a higher elas-
ticity and a higher motion angle of the joints can
be observed. The weight caused by the low lev-
el of muscle mass in women is compensated by
the high level of the body fat rate. However, no
difference could be detected with respect to fibril
composition. Depending on the aforementioned
reasons, a lower improvement has been observed
in characteristics such as strength, speed, and
endurance as response to the trainings applied
(Astrand 1964).

Generally speaking, the body composition is
made up of the proportional combination of fat,
bones, muscle cells, and other organic substanc-
es. Although there is a similarity between the
body organs and members of various individu-
als, every single individual has a different phys-
ical composition (Zorba and Ziyagil 1995).

Yigitetal. (2013) concluded that to determine
the physiological changes that occur in middle-
aged individuals who do aerobics and fitness
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for recreation purposes and also to determine
the effects of sport-based recreation in terms of
physiology and health. For this purpose, 42 (40.64
+ 5.33) middle-aged female subjects who were
involved in sports-training activities at Istanbul-
Akatlar Club Sporium in 2009-2010 participated
in the study. The subject-group was subjected
to an aerobic-based training program in parallel
with their physical conditions three days a week
for a period of 12 weeks. When pre and post-test
results obtained were compared, a statistically
significant decline was found in women in terms
of parameters such as body-weight, body mass
index, body fat content (%), basal metabolism,
total daily energy requirement of the body, age
and muscle strength; whereas an increase was
observed with respect to Maximum Oxygen In-
take (VO2) parameter.

A study was conducted by Kolukisa et al. in
Giresun in 2015. The subject-group was subject-
ed to an aerobic-based training program in paral-
lel with their physical conditions three days a
week for a period of 12 weeks. When pre- and
post-test results obtained were compared, a sta-
tistically significant decline was found in wom-
en in terms of parameters such as bodyweight,
body mass index, body fat content (%), basal
metabolism, total daily energy requirement of the
body, age and muscle strength; whereas an in-
crease was observed with respect to VO2 max
parameter.

CONCLUSION

It is known that Power Plate trainings are
widely used for physiotherapy, sports, fitness,
rehabilitation, medical, and cosmetic purposes.
Literature related to studies, which have been
carried out until today, shows that Power Plate is
used in the aforementioned branches basically
for purposes such as bringing elasticity, ensur-
ing an in-depth training of all body muscles, min-
imizing the risk of joint injuries, increasing blood
flow and oxygenation, ensuring a higher level of
hormonal performance, increasing the body’s
bursting strength, increasing the flow rate of
body fluids, decreasing the effects of osteoporo-
sis, decreasing upper and lower back pains by
strengthening these regions, decreasing and pre-
venting the formation of celluloid, increasing
bone density, increasing the production of col-
lagen, and decreasing mental and physical stress.
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RECOMMENDATIONS

As supported in related literature, the results
of this study show that remarkable effects have
been achieved in the monitored parameters of
middle-aged women, who participated in Power
Plate trainings.
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