Evaluation of Stable Balance Capacity by Using Bosu Ball Surfaces
on Different Pressure Levels
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The purpose of the study was to evaluate the way in which bimanual and unimanual balanced balance
values depend on the technical characteristics of using both Bosu ball surfaces in relation to three pressure
levels: 0.6 atm., 0.4 atm. and 0.2 atm. The results have shown that steady manual balance is dependent on
the characteristics of the equipment used. The lower the ball’s pressure, the balancebalance becomes
worse. Testing the stable hand-balance on the round-up has scored better than the round-side down of Bosu

ball.
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A technology trend aims to optimize the human motric
potential by using modern equipment with a diverse,
attractive design that is tailored to the particularities of the
subjects and to the specific objectives of the motric
activities. From the variety of equipment used in fitness
and neuro-motric recovery programs, Bosu Ball due to the
properties and technical characteristics of elasticity,
aerodynamic shape, density, weight, wear resistance, high
vibration damping capacity, etc. may have multifunctional
use.

Plastic materials have a very varied applicability in motor
and physiotherapeutic activities targeting both sports and
recovery equipment, as well as monitoring equipment [1-
4]. The term Bosu comes from Both Sides Up, the
equipment being invented in 1999 by David Weck, having
a hemisphere form, offering the possibility of using the two
parts with a different degree of instability [5]. The Bosu
ball is made of plastic, having in its composition industrial
fibers with special, adherent, semi-elastic qualities, with
high resistance to pressure [6]. Bosu Ball's specificity is
represented by its two faces, totally different both in shape
and in terms of technical characteristics, with a diameter
of 65 cm, a weight of 4.54 kg and a maximum weight of
120 kg [7- 9].

The flat part is durable, plasticized, with round shape
being predominantly used for posture correction, balance
improvement, tonicity of the body muscles, involving a
specific execution mode related to the position of the body.
The hemispheric side, more unstable depending on the air
pressure, offers more possibilities for practicing, as well as
the possibility of developing reaction speed and motor
control.

Studying literature, there is a multitude of studies
performed on Bosu ball, in the lower limbs [10,11], for the
development of the balance [1,12], for the development
of the motor qualities and skills [13-15] and especially of
the force and postural control [16-18].

The sense of balance is influenced by the quality of the
central nervous system and the plasticity of the cerebral
cortex. Thus, the cerebral cortex integrates the activity of
the kinesthetic analyzers on the basis of which it elaborates
the contraction impulses, related to the posture and the

duration of its maintenance, in relation to the spatial and
temporal characteristics.

Postural control and health-related balance have
determinant roles in human motor capacity, targeting
athletic performance and neuro-motor recovery and
functional rehabilitation [19-25]. Specialists in the field of
physical activities recommend the use of Bosu Ball in three
types of specific training: cardio, human balance and
postural control [26-27].

The specificity of using Bosu ball in our study is to
maintain a certain stable position - the facial plank, for a
long time, maintaining a correct posture and find a direct
correlation with three aspects: part of the water that is
supported, the air pressure in the ball and the number of
limbs involved in maintaining the posture.

The particular physical effort made in maintaining the
facial Plank is characterized by the involvement of large
muscle groups, the maximum contraction being recorded
in the muscle, humeral, abdominal, muscular, and lower
limb muscles [28-31]. The plan position is characterized
by isometric contraction under balance conditions, based
on the absolute force of the individuals and on identifying
the optimal weight center. The maintenance of the facial
plank is based on the level of physical skills that requires a
permanent neuro-muscular control achieved by adjusting
the muscular tone according to the intensity of the muscle
contraction [32]. The balance thus maintained is the result
of two categories of stimuli, some being external (texture
and adhesion of the supporting surface) and other internal
(the degree of muscle contraction) [33,34].

The novelty of our study consists in using Bosu ball
bloated on three different pressures and using it on both
rounds up and round side down. The analysis of literature
of the technical specifications of the manufacturers
concludes that the use of Bosu ball at different pressures
can cause different kinetic and effort demands, but we
have not identified any technical specification or concrete
study in this regard.

In this context, the purpose of the study was to evaluate
how the steady-state balance and unimanual balance
values are dependent on the technical characteristics of
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the use of both Bosu ball surfaces relative to three pressure
levels: 0.6 atm., 0.4 atm.. and 0.2 atm.

Experimental part
Materials and methods

The study was carried out between November-
December 2018 on a sample of 45 volunteer students, 21
(46.6%) students from the Physical and Sports Education
Program at University of Medicine, Pharmacy, Stcience and
Technology from Targu Mures and 24 (53.4% ) students
from the Faculty of Physical Education and Sports Sports
from Transilvania University in Brasov.

The sample included male students with the dominant
right arm, average age X = SD 21.55 & .78 years; average
height X & SD 178.31 & 5.81 cm; average weight X & SD
74.75 £ 8.48 kg; straight leg length X = SD 59.00 £ 2.45
cm, left arm length X &+ SD 59.22 & 2.44 cm, right palm
width X £ SD 9.05 = .66, left palm width X + SD 9.01 +
.70, right palm length X £ SD 18.71 = .86, left palm length
X+ SD 18.74 + .84.

Procedura

Anthropometric parameters were measured by
electronic weight (weight), tallometer (height) and ruler
(palm and palm measurements). Testing the static manual
balance was done evaluating the time to maintain the
facial plank in three hypostases: on both arms, on the right
arm, on the left arm. The timer is started when the subject
is in the correct position and is stopped at unbalance as a
result of the following situations: the hand moves or flexes,
the body becomes unbalanced, the body does hot maintain
its linear position in the facial plank. Time has elapsed
since the subjects have kept their balance until
unbalanced.

The tests aimed at timing the manual balance on both
Bosu ball surfaces on three levels of inflation pressure 0.2
atm.., 0.4 atm.., 0.6 atm.. Testing was conducted in different
testing sessions. The first session included balancing testing
on both arms on the elastic side on the three levels of
pressure in the ball, with 30 min breaks between testing.
The second session aimed to test the balance on both arms
on the hard side, plain on three levels of pressure in the
ball, with 30 min breaks between testing. The third and
fourth session recorded testing the balance in the facial
plank position with only the right arm on both sides of the
Bosu ball, on the three levels of the pressure in the ball,
with 30 min breaks between testing. In the fifth and sixth
sessions we tested the balance in the facial plank with
support on the left arm on both surfaces of the Bosu ball,
on the three levels of pressure in the ball, with 30 min breaks
between. Between the sessions there was a break of at
least 4 h.

Statistical analysis

The results of the research were processed in SPSS 21,
calculating the statistical indicators: arithmetic average
(X), standard deviation (SD), t - Student test, Pearson
correlation (r), Kolmogorov-Smirnov test of normality (Z),
the significance threshold chosen p < .05.

Results and discussions

Analyzing Pearson (r) correlation index values revealed
statistically insignificant results between anthropometric
and motor parameters, reflecting the fact that the
maintenance time in the stable Bosu ball balance is not
influenced by the dimensions of the upper limb somatic
parameters.

The results of the Student test show that the results were
statistically significant, for p< 0.05, the best results for all

Table 1
STATISTICAL DESCRIPTION OF THE RESULTS OF THE MANUAL STATIC BALANCE EVALUATION ON THE TWO BOSS BALL SURFACES
ACCORDING TO THE THREE LEVELS OF LEAVING SUSPENSION

Bsﬁaf::l Tests Pressure X 5D t P Z Asymp.
(atm.) Sig.
Bound side | Facial plank on 0.6 2184383 71.302 20536 000 20 366
up both arms 0.4 191777 57302 22416 000 1.134 140
02 162438 52.831 20383 000 £31 201
Facial plank on 0.6 116.777 42832 18.238 000 T35 368
right arm 04 103.888 385044 17.853 000 1.064 208
02 30 666 34.7%6 17.286 000 AT0 A35
Facial plank on left 0.6 104111 40.377 17297 000 T76 383
arm 04 85,511 1.546 15.652 000 D63 312
02 77.4838 33.320 15600 000 231 A19
Bound side | Facial plank on 0.6 121.066 46.5387 17.42% 000 1.340 035
down both arms 04 1082838 44134 16.393 000 1319 039
02 102.400 43317 15.158 000 1267 D69
Facial plank on 0.6 63.111 25.19% 17.333 000 232 A4
right arm 04 34.022 20759 17436 000 1.406 251
02 43 866 19644 14980 000 1.130 156
Facial plank on left 0.6 66.044 36247 14.073 000 1.120 163
am 04 37.733 26.540 14,552 000 £81 280
02 45.644 20.604 14 860 000 1.072 201

X —mean, 3D - standard deviation, t — Student test, p - probability level, Z - Test Sample Kolmogorov-Smimov normality,

Asymp. Sig. - asymptotic siguificance levels.
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Paired of Bosu ball surfaces Pressure
(atm.) M (zec) 5D t P
Eoth amms: Round side up - 0.6 106.288 78.365 9.099 000
Round side down 04 76.911 77.241 6.680 000
0.2 53.044 606687 5.865 00
Right arm: Round side up - 0.6 51.666 3B 618 £975 000
Round side 04 40 866 35747 9358 000
0.2 45.800 33.194 9.258 00
Left arm Found side up - 0.6 38.066 47 880 3.932 000
Round side 04 nan 42714 4991 000
0.2 31844 32678 §.537 00

Table 2
STATISTICAL DESCRIPTION OF
PAIRED DIFFERENCES OF THE
STATIC BALANCE EVALUATION

RESULTS IN FACIAL PLANK
POSITION BETWEEN THE
BOSS BALL SURFACES

X —mean, 3D - standard deviation, t — Student test, p - probability level, atm. - atmosphere

tests were recorded on the Bosu ball at the Intlation
pressure of 0.6 atm., for both surfaces, and the lowest
performances for the pressure 0.2 atm.. The results for
Kolmogorov-Smirnov Z reveal a normal and statistically
significant distribution of the study results in all tests.

The difference in the tests by comparative analysis of
the results recorded on the two sides of the Bosu ball
(Round side up versus Round side) for all tests was
statistically significant for p < 0.05. The biggest differences
were recorded between the tests on the two surfaces for
the test on both arms of 106.288 s at the pressure of 0.6
atm., and the lowest ones at the testing on the left arm of
only 31.777 s at a pressure of 0.4 atm.. For all Bosu ball
pressure analysis, the results highlight the fact that on the
round-side side the results are higher than on the round
side-down. The analysis of the results highlights the fact
that the higher the hemispheric ball pressure is, the lowest
the balance maintaining capacity is.

The recorded differences were statistically significant
for p<0.05, indicating that the executions performed on
balls whose pressure drops by only 0.2 atm. (between 0.6-

0.4 atm. and 0.4 - 0.2 atm.) are higher than those on which
the pressure decreases with 0.4 atm. (between 0.6 atm.
and 0.4 atm.). Comparative analysis of pressure levels
reveals that the biggest difference is between 0.6 atm.
and 0.2 atm. for all tests.

The results highlight the biggest difference between
tests on Bosu ball between 0.6-0.4 atm. levels of inflation
pressure. It was registered within test on both arms for
round side up; the smallest difference was recorded for
the facial plank on the left-hand for the round side down.
The biggest and most significant difference between the
Bosu ball tests between the 0.4 - 0.2 atm. pressure levels is
recorded on the test on both arms for round side up; the
smallest difference for both arms for round side down.

Comparison of results between Bosu ball pressure levels
of 0.6 atm.. and 0.2 atm. reveals that all differences are
statistically significant for p<0.05. The biggest difference
was registred on testing both arms for round side up, and
the smallest difference for round side down for facial plank
on both arms.

Surfaces of Bozu ball Arms Paired of ball X <D t P
pressure
Bound side up Botharms [(06-04 26711 72696 2485 000
04-02 20288 32015 LN 000
06-02 36.000 F1.040 7.380 2000
Right arm 06-04 12.883 7.007 12339 000
04-02 14222 g.019 11.897 000
06-02 27111 12.102 15.028 000
Table 3
Left amm 06-04 14.600 12294 1.066 000 STATISTICAL DESCRIPTION OF
04-02 12.022 2228 9.801 000 PAIRED DIFFERENCES OF THE
F £ < N RESULTS OF THE STATICAL
06-02 26622 15246 11.713 000 BALANCE STANDARD
Found side down Botharmsz (06-04 11.777 13,689 | 000 EVALUATION IN FACIAL PLANK
POSITION BETWEEN THREE
A_ ¥
04-02 £.883 g.942 5188 000 BOSS BALL PRESSURE LEVELS
06-02 13.666 16.497 7.580 000 INFLATION
Right arm 0604 11.088 T.603 0783 000
04-02 10.153 7403 el | 000
06-02 21244 10260 13 889 000
Left arm 0.6-04 18.311 16.629 7.387 000
04-02 12.083 2.800 £.447 000
06-02 30400 23.077 8837 2000

X —mean, 3D — standard deviation, t — Student test, p - probability level, atm.. - ztm osphere
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According to the findings in our study, we have identified
other research that, depending on the position of the body
on Bosu Ball, demonstrates that unstable surface exercises
using dynamic pillows for the lower extremities may result
in higher activities than exercises in the same position
planning at the upper limbs on an unstable or stable surface
[16]. Performing exercises on an unstable surface requires
a higher level of proprioceptive muscle contraction suited
to the intensity of the visual stimulus, compared to the
same execution on a stable surface [1,35-36]. Making
movements on unstable surfaces causes the reduction of
absolute force especially in the case of use of segmental
or general resistance exercises [37-39]. The results
highlighted by our study will contribute to the completion
of knowledge aimed at optimizing human motor and health
potential developed by recent studies [40-45].

Conclusions

The lower the pressure of the ball is, the stable hand-
balance stability is, which is of major relevance to the
design of exercise and kineto- and physiotherapy programs.
According to our study, the difficulty in motric execution is
directly related to the pressure drop of the Bosu ball. Testing
of stable hand-balance on round side up has recorded
superior results compared with the round-side down of
Bosu ball. The use of both Bosu ball surfaces and the
relationship with specific technical and elastic
characteristics at different inflation pressures determine
the optimization of physical fitness, proprioception and
postural control in motor, kinetoprophylactic and
kinetotherapeutic programs. We recommend
manufacturers to write the following pressure levels in
accordance with the level of practicing: 0.6 atm. for small
difficulty exercises, 0.4 atm. for medium difficulty exercises
and 0.2 atm. for high difficulty exercises.
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