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THE VALUE OF PHYSIOTHERAPY IN DEVELOPMENTAL
COORDINATION DISORDER RECOVERY IN CHILDHOOD
Elena Buhociu
Spiru Haret University, 24 Berceni Road
Bucharest, Romania

Abstract
Primary coordination disorders affect the child since birth. They are generally accompanied
by cerebral palsy, however, several degrees of coordination disorder have been identified.
This is why the condition is often underdiagnosed. The disorders have the generic name of
dyspraxia.
Dyspraxia is defined by the inability to perform coordinated movements as a result of brain
damage.
Development dyspraxia, during the first childhood, is considered "a lack of maturity of motor
commands and movements". They are insecure, slow, inaccurate.
For a long time, it was generally accepted that the difficulties encountered by some children
in maintaining their posture during the first year of life, and then in the acquisition and
development of walking and gestures would be due to a "clumsiness" that would disappear as
aging progresses.
But in recent years, it has come to the conclusion that the affection is real, although the
causes are not yet specified. This disorder affects about 6-10% of children, most of them
male.
Through this paper we aim to investigate the possibility of diminishing dyspraxia’s effects by
applying individualized programs of physyotherapy.
Physyotherapy in this area is very useful. While the affection cannot be treated, both by itself
and associated (cu ce anume?) it ameliorate its effects and improve the quality of life.
Physical therapy prevents the development of secondary deficiencies and can be applied and
adapted to any age. Especially in children, it can be easily combined with in games (basic
activity for this age) so that the child will be attracted to the exercises and activities.
Keywords: coordination, dyspraxia, physiotherapy
Backround
Primary coordination disorders affect the
child since birth. They are generally
accompanied by cerebral palsy [1],
however, several degrees of coordination
disorder have been identified. This is why
the condition is often underdiagnosed.
These disorders have the generic name of
dyspraxia.
Dyspraxia is defined by the inability to
perform coordinated movements as a result
of brain damage [2].
Development dyspraxia during the first
childhood is considered a "lack of maturity
of motor commands and movements" [3].
They are insecure, slow and inaccurate.

For a long time, it was thought that the
difficulty encountered by some children in
maintaining their posture during the first
year of life, along with the acquisition and
development of walking and gestures,
would be due to a "clumsiness" that could
disappear as aging progresses.
Throughout history, several neurological
diseases have been diagnosed as dyspraxia,
namely
peripheral
neuromuscular
disorders such as Becker's muscular
dystrophy, myotonic dystrophy, types of
hereditary motor and sensory neuropathy I
and II (HMSN), congenital myotonia
(autosomal recessive) and congenital
myasthenia; central nervous system
disorders: cerebral palsy, cerebral tumors
5
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(slow growth in posterior fossa),
Hallervorden-Spatz syndrome, familial
benign core, epilepsy (myoclonus, asthma,
asthma,
Landau-Kleffner syndrome),
central nervous system disorders and
peripheral disorders: Friedreich's ataxia
and Pelizaeus-Merzbacher disease, as well
as
other
disorders:
Ehlers-Danlos
syndrome and GM1 gangliosidosis. The
diagnosis will be final once all the
disorders listed above have been taken into
account and excluded [4].
In recent years, it has come to the
conclusion that the disorder is real,
although the causes are not yet specified.
This disorder affects about 6-10% of
children, most of them male.
Due to the immaturity of the development
of motor neurons, the systems for
processing brain information are not fully
developed and messages are not properly
transmitted from the brain to the effector
organs [5]. This disorder does not manifest
itself only during childhood. It continues
and can affect the social and professional
life of the adolescent or even the adult.
The manifestations of dyspraxia include, in
addition to imprecision and slowness of
movements, more serious disorders of
perception, verbal expression and even
thinking [6].
Because of the immaturity of neuronal
development, the child appears to be less
developed than others of the same age,
easily stumbles, hits or falls over objects.
The affected child therefore presents an
equilibrium disorder and, due to the
obvious motor dysfunction, a decrease in
muscle strength for all muscle groups.
For preschool children, dyspraxia can be
recognized by the child's difficulty in
acquiring age-appropriate motor skills [7].
It will take longer to:
- to sustain their head, to roll, to gain
sedentary-static, orthostatic and walking
positions;
- run, jump, play, hit or kick the ball;
- will have difficulty speaking and will
pronounce with difficulty certain sounds

(palatal consonants like T and D, for
example);
- will have difficulty eating;
- will have issues in forming a sleep
routine;
- will have difficulty in making or keeping
friends because of the motor deficit, which
always puts it in inferiority to children of
the same age;
- will have difficulty in understanding and
using concepts such as up / down, above /
below, forward / back etc.;
- will have difficulty in climbing and
descending stairs;
- will learn slower to dress and to tie their
shoes by themselves;
- acquire innate motor skills, as they grow
older and older, the child will have to
"learn" every motor act;
- will have difficulty gripping objects, their
grips are unsafe and often ineffective;
- will encounter difficulties in pattern
recognition and sorting games;
- their drawings will be schematic and
immature [8,9].
- will frequently experience attention
deficit and anxiety crises, manifested by
anger or crying.
School-aged children [10] have the same
difficulties identified in preschoolers, but
they can manifest themselves more
intensely because of the higher
requirements of the school environment:
- the children avoid physical activities and
group games;
- has low class performance, but
significantly better they learn alone at their
own pace;
- responds undifferentiated to stimuli of
different types and intensities, and the
attention span is short;
- may have difficulty in mathematical
calculations, but also in writing stories;
- has difficulty copying from the board;
- writing is difficult and immature;
- memory is affected and has trouble
following instructions;
- generally lacking organizational capacity.
Physical therapy is very useful in this area.
It can not treat affection, but by its own
6
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and associated means it can ammerlioarate
the manifestations and improve the quality
of life. Another benefit of kinetotherapy is
the prevention of secondary deficiencies
and also the fact that it can be applied and
adapted to any age. Especially for children,
it can be easily combined with the game
(basic activity of this age) so that the child
will be attracted to exercises and activities
[11].
Treatment strategies for coordination
development disorder are diverse and their
effectiveness has been proven. Approaches
are grouped into two categories, an
approach is geared towards the motor
deficit and the other is geared towards
learning task-specific functional abilities,
i.e. cognitive motor approaches. The first
approach focuses on addressing underlying
processing deficits and facilitating
development. The objectives of this
approach target neural structures, such as
the cerebellum or sensory processes, based
on the hypothesis of a direct link between
the underlying processes of development
and functional performance.
The second approach is based on cognitive
motor interventions and specific tasks.
This approach focuses on teaching the
child a certain task that causes them
difficulties. The hypothesis of this
approach is that performance is the result
of learning and learning is more effective
when the child learns a "targeted" task.
The task can be divided into several
components or stages, which are taught
separately and then put together to
complete the task as a whole [12].
Hypotheses
Physical therapy, along with its associated
means, helps alleviate the developmental
disorder manifestations in children,
improving the quality of life for both the
child and the family.
The early diagnosis and implementation of
kinetic programs allow children to socially
integrate and attend schooling stages as
close as possible to their healthy
counterparts.

Method
The case study was of a 6-year-old male
child
who
was
diagnosed
with
developmental dyspraxia based on
neurological and psychomotor complex
tests of the TOMI and MABC type
(general coordination test).
A three-week program of weekly
kinetotherapy sessions, lasting 40 to 60
minutes each, was held over a six-months
period. In the beginning, the exercises took
place at the child's home, in order to
maintain a familiar environment and to
gain his trust. About two months later, the
exercises could take place in a
physiotherapy clinic in Bucharest.
Before starting, several goals were
established.
Children with developmental coordination
disorders
present
impediments
in
coordination, balance and muscle strength,
therefore body position and proprioception
will be affected. The objectives of
kinetotherapy are to prevent or improve
these positions, trying to ammeliorate the
child's life. In this field, kinetotherapy will
focus on preventing vicious positions,
increasing muscle strength, coordination,
control and balance [13].
The objectives of kinetotherapy were:
- improving motor control performance by
increasing the coordination capacity;
- the development of fine and forceful
grip;
- formation of correct bodily reflex of
static and dynamic attitude;
- improving the static and dynamic
balance;
- Achieving the harmonious physical body
development and the relationship between
the different body segments;
- Increasing segmental and global muscle
strength.
The kinetic program throughout the course
of the day was accompanied by exercise at
home, under parental supervision, which
gave a plus in recovery. Through these
exercises, skills have been practiced on a
regular basis, new ones have been
acquired, which has increased the child's
7
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self-confidence and increased relational
capabilities.
During the kinetic program, a relationship
based on trust between the patient and the
physical therapist has been created so that
the patient has been able to express the
difficulties they encounter so they can be
resolved.
Exercises have been presented in the form
of games adapted to each patient's needs,
so the sessions have created a fun
atmosphere where the patient has been
encouraged to perform the exercises, to
learn from them and actively participate in
them.
The patient's final assessment was made
by comparison with his onset state and his
cognitive performance.
Results
Through exercise, all types of grips have
been improved. They have become firmer,
more precise and have led to progress in
other self-service activities:
- dressing,
- grooming,
- feeding,
- use of the toilet etc.
They have also improved in school
activities:
- writing,
- manipulation of various objects (toys),
- ball games,
- orthostatism and walking etc.
As a result of improving motor skills, the
way the child was perceived by the
community also changed. He was more
easily accepted by other children in joint
activities and group games, thus improving
the child's image of himself.
Conclusions
1. Children with developmental disorder of
coordination may associate other types of
dysfunction; dyspraxia is also often
associated with other disorders such as:
autism spectrum disorders, ADHD,
dysarthria, intellectual disability, Down
syndrome, Pierre Robin syndrome,
dyslexia and dysgraphia.
2. Physical therapy is effective not only
through the motor learning it performs, but

also by stimulating tactile and kinesthetic
receptors, which contribute to the
strengthening of the motor regimen.
3. The kinetotherapy programs was
focused on the practice of elementary
movements, which were learned by
repetition, but also on the realization of
ample movements that took place over the
entire length of the mobility course.
4. Physical therapy in this field has a
positive impact both mechanically and
emotionally. Throughout the program, the
child began to gain self-confidence, which
led to the desire to try new exercises and
more effective cooperation. That is why
we can say that the assumptions of the
work have been confirmed.
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GENERAL CONSIDERATIONS ON THE USE OF PHYSICAL
EXERCISE IN CORRECTION OF LORDOS
Buţu Ioana Maria, Sidenco Luminiţa Elena, Teodorescu Simona Anemari, Cătună
George Cristian
Faculty of Physical Education, Sport and Physical Therapy, University Spiru Haret, Berceni Road,
no. 24, Bucharest

Abstract
Introduction
In contemporary society, more and more people face postural problems as a direct
consequence of their sedentary lifestyle and long hours at the office. The lack of time causes
more and more people to use the car for travel, spend less and less time doing sports or
walking and pay less attention to physical shape. Hyperlordosis is a sagittal deviation, in
which the natural curves of the spine (normal lordosis) are accentuated posteriorly, leading to
a distortion of the posture. Lombar lordosis is of major importance in maintaining sagittal
balance.
Material and methods: In the study we used research ascertaining.
Results: The proposed exercise program is effective because it requires groups of muscles
involved in the development of lordosis and allows the adoption of a correct posture, which
can then be strengthened. Working with the ball and the rope adds extra variety and is more
exciting for patients, but it also allows maximizing the benefits of exercise by activating
multiple muscle groups at the same time.
Discussion: The proposed exercises have a low degree of difficulty and can be performed by
most people suffering from lordosis. Exercises do not require expensive equipment and can
be done in smaller spaces.
As will be noticed, in the absence of continuity, an exercise program can not prevent
reinstallation of lordosis after a while. Therefore, the sets of exercises proposed can be easily
continued after the treatment period itself.
Key words: physical exercise, vertebral deficiency.
Introduction
As explained in the literature, "in terms of
exaggeration or diminishing the amplitude
of physiological curves, the boundaries
between normal and pathological are wide
due to individual variations" [1]. However,
in the case of a hyperlordosis, abdominal
prominence and other abnormalities such
as tilting of the head and neck to
compensate for the cervical curvature,
horizontal pelvis, or knee leg stretching
(Figure 1) are observed. In many cases,
hyperlordosis is associated with increased
cynicosis, but few cases of reduced
figuration have been observed.
Certainly, studies demonstrate the
effectiveness of medical gymnastics in
relieving pain and correcting posture.
Forming a program of exercises to correct

lordosis is one of the most important tasks
of the physical therapist in treating this
condition. In determining the set of
exercises to be applied, consideration
should be given to the physical form and
health of each patient. Individualisation of
treatment is imperative, because otherwise
the treatment may be ineffective and even
more, it could cause health problems for
the patient.
The assessment of physical shape and
health before setting up the exercise
program is all the more important as
certain illnesses may arise due to the rise
of the lordotic curve, namely myopathies
by facial muscular injury, premature
arthrosis or intense pain, among others.
Medical gynecological treatments aim to
correct the lumbar spine and involve the
10
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strengthening of the abdominal muscles,
the back and the buttocks.
It also attempts to correct posture and
change the lifestyle of the patient by
encouraging physical activities, swimming
or cycling, according to their preferences
and possibilities. Performing exercises
brings multiple benefits to patients by
weight loss, adopting a healthy lifestyle
and improving or curing the illnesses
themselves.
The increasing incidence of lordosis even
among children and the growing
awareness among the population of the
possibilities of recovery provided by the
means of gymnastics makes this area a
high interest at the moment. The need to
help patients recover a correct posture is
all the greater as the expectations of
ordinary people have grown and they want
a higher quality of life.
Material and methods: through this work
we aim to justify the use of medical
gymnastics for the healing of lordosis by
presenting a program of exercises
addressed to adults who suffer from
postural lumbar lordosis as a result of a
lifestyle and unhealthy habits whose
affection is not aggravated of other
associated diseases. This study aims to
demonstrate
the
effectiveness
of
kinetotherapy
in
treating
postural
problems, as well as changing the patient's
mentality, in order to avoid a return to the
same habits.
The vertebral column has certain
characteristics and follicularities that need
to be known to understand its importance
within the locomotor apparatus. It extends
from the skull to the coccyx and measures
73 cm approximately in male and 63 cm in
female, accounting for 40% of the body
surface [2]. As Avramescu pointed out in
his paper, in the topographic plane, the
spine can be divided into several sections,
namely: the cervical column, the thoracic
column, the lumbar column, the sacral
column.
The backbone is not rectilinear but has 4
curves in the sagittal plane [2]. Curves

have evolved as a result of bipedism.
Depending on the way convexity is
oriented forward or backward, a distinction
can be made between lordosis and cifos
[3]. These are:
• Cervical curvature (lordosis), which has
convexity before, is found between
vertebrae C1 and T2.
• Chest, or dorsal curvature (chest). It has
convexity back and lies between vertebrae
T1 and T12, and is therefore the longest
curvature of the body.
• The lumbar curvature (lordosis) has
anteriorly directed convexity, being
located between vertebrae L1 and L5.
• Sacro-coccygian curvature (figurative)
[2].
The transition from one curve to another is
gradual. Also, [1] explained that "by
overlapping exposure of these curves, the
spine acts like a spring, these physiological
curves providing elasticity, balance and
resistance."
In other words, these sagittal curves are
essential in all column functions. They
amortize the forces that put pressure on the
column and help maintain the normal
posture of the body. Column curves
develop postnatally in the early years of
life. In the fetus, the developing column
has only a curvature, that is, the cilia.

Figure no. 1. Image of the spine during
intrauterine development
https://www.studyblue.com/notes/note/n/a
nat-phys-test-2-david-patton/deck/6790186
The development of the curves occurs
from birth, when the newborn has a
lumbosacral angle separating two cysts,
the cervico-thoracal that has developed
during the intrauterine life, and the
sacrococigian one.
11
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The term lordosis refers to the normal
lordotic curvature in the lumbar and
cervical regions. Lumbar lordage plays an
essential role in maintaining balance, while
providing elasticity and mitigating vertical
shocks. In this regard, some authors assert
that lumbar lordosis is the most important
spine curve because it supports the weight
of the trunk and pelvis [4]. Lumbar
lordosis differs as a degree of accentuation
depending on age, sex and physical
activity.
Researchers' views on the depth to which
lordosis is normal differ. The Scolio
Research Society proposed a normal
variation between 40 and 60o, measured in
adults between the T12 and S1 vertebrae.
However, other researchers measured the
normal curvature of the column in other
ways, with different results. These
different results show only that each
person has its own physiognomy of the
column, and these mean values are only
indicative [5].
The ideal posture is hard to determine. For
example, in his work, [6] showed that,
although considered controversial, his
method of assessing the ideal posture
presupposes the balance of sagittal curves
and positioning of the joints so that the
line of gravity of the body is located in the
median plane and descends face of
thoracic vertebrae, anterior or vertebra S2.
Early correction of lordosis is the most
appropriate method of addressing the
problem, as the chances of the posture
being recovered are greater in this case.
There are several types of treatment,
depending on the problem gavity and
associated conditions. Thus, lordosis is
corrected by means of physical exercise,
balneotherapy, the bodice, and, ultimately,
the surgical procedure [7]. However,
surgical treatment is reserved for serious,
progressive deformities. In this respect, [8]
stated that: "In the case of minor curves,
radiological follow-up is sufficient.
Surgical treatment is recommended for
progressive cases with radiological
monitoring, severe curves, and important

deformities of the spine and trunk, as well
as those who develop neurological
syndromes due to vertebral anomalies."
Exercise is first and foremost a good
preventative treatment for the affections of
the spine, and it is recommended to all
people, regardless of age. The degree of
difficulty depends primarily on health, but
many factors have to be taken into
account, such as age and physical form.
Exercise strengthens muscles and helps
maintain a healthy lifestyle, but has many
other health benefits. If lordosis is
installed, the bodice is sometimes required
for a defined time period to correct the
posture. Bathrooms and swimming are
sometimes recommended for the same
purposes in physical therapy, and the
means of physiotherapy, such as sludge
and paraffin packaging or electrotherapy,
are also used today quite often to improve
the physical condition of the suffering
person.
Medication may also be needed when the
person affected by lordosis experiences
pain. Medicines generally have the role of
relieving pain and inflammation and are
being administered in various other
conditions associated with hyperlordosis,
or which can lead to the onset of normal
lordosis.
Physical therapy aims to correct the
deformation of the spine by movement,
and treatment can last for a long time. As a
result of such therapy, the patient will not
only have a much better posture but also
an improved lifestyle if good habits are
maintained during therapy. The role of the
therapist is not only to help the patient
gain more strength, flexibility and mobility
but also to teach the patient how to
perform certain movements at home [7].
Postural exercises may include several
parts of the body, including the hips,
pelvis, legs and feet.
For children, treatment may take several
years, and the patient will be followed
throughout the growing period. Often,
lordosis associates with the figure, giving
birth to the cipher, especially in the case of
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the elderly. In this case, "the basic
principle of corrective gymnastics consists
in tonifying and shortening the muscles on
the convexity of the column curvature" [9].
However, in the case of the elderly, the
treatment objectives may be others, such
as reducing the deformity of the column,
or improving the quality of life.
Regardless of the purpose and duration of
the treatment, the first step in its
establishment is to inform and inform the
patient of the mistakes that led to the
deformation of the spine when it has
occurred as a result of an incorrect
lifestyle. The treatment steps consist of
establishing the exercise program, its strict
follow-up both in the scheduled sessions,
along with the therapist and on its own,
and finally, consolidating the results
obtained by hiring patients with correct
posts, and incorporating them in the style
of life.
Results: Specialty literature includes a
variety of motion-based programs, which
have the role of correcting lumbar lordosis
performed by both Romanian and foreign
researchers. The results show that physical
exercise can be extremely useful in
correcting posture, especially when these
are not caused by other conditions, are not
congenital, and are at an early stage.
Different
sport
disciplines
have
contributed to the development of
understanding how
the movement
contributes to the restoration of posture in
the case of hierarchy. In his study, [10], for
example,
showed
that
physical
bodybuilding exercises address different
groups of muscles in segments, so they are
very effective in combating various
physical deficiencies. [10] proposed a
program that includes static exercises in
seated, lying, kneeling and hanging
positions as well as dynamic, including
trunk and limb exercises.
In terms of gymnastics, a study [9] on
strict abdominal exercises, proposes a
program
aimed
at
correcting
cicholorrhosis, a frequent disorder that
often starts with hyperclothic posture, and

over time it leads to exaggeration of
cifosis, to rebalancing column. The
advances proposed by [9] are less well
known in the literature and aim to "tone
and shorten the muscles on the convexity
of the column curvature", using in this
respect movements that simultaneously
address both curves, the lordotic and the
cifotic one. The exercises proposed by the
author refer to the positions sitting, sitting
and lying down, and offer a rich set of
movements designed to strengthen the
muscles of the abdomen. International
studies that have tried to demonstrate the
effectiveness of gymnastics methods in
treating lumbar lordosis have been a great
success. For example, [11] conducted a
study on the effect of exercise in
correcting the lumbosacral angle in young
men. They selected 30 students with strong
lordosis and applied a physical exercise
protocol with half of them. The others
were the control group. After 8 weeks of 3
exercise sessions, the researchers noticed a
significant reduction in the angle of the
lordosis. This study highlighted the role of
exercise in the treatment of hyperlordosis.
Another similar study was conducted [12],
about the deformities of the column in
general. The study was conducted on a
sample of 150 pupils over the course of 8
weeks. In this case, the researchers found
that exercise is a safe and effective method
of treatment [12].
However, it should be noted that although
effective, medical gymnastics is not
always a permanent solution to postural
problems. In this regard, [4] led an
experiment involving 32 students with
hyperlordosis. Researchers evaluated the
results of 8 weeks of corrective exercises
as positive, meaning that they improved
the attendance of the participants.
However, after four months in which they
returned to their usual lifestyle, it was
found that the angle of the Lorotic curve
began to rise again [4]. This demonstrates
the importance of consolidating and
continuing an active lifestyle after the end
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of the treatment period. In the absence of
continuity, lordosis may reappear.
The present study aims to evaluate the
effectiveness and benefits of using
gymnastics methods to correct lordosis in
the general population. The proposed
exercise program is meant to present a low
degree of difficulty so that it can be done
by different patients. At the same time, this
program requires groups of abdominal
muscles that are unlikely to be cured and
are intended to correct the shape of the
spine. The study consists of 2 sets of
exercises using rhythmic gymnastics
specific work tools, namely the ball for
rhythmic gymnastics and the rope [13].
Set of rhythmic gymnastic ball exercises
1. Initial Position: Sitting with
arms up, the ball held with both hands
1 - Easy bending of legs simultaneously
with lowering of arms forward
2 - Extend the legs simultaneously with the
arms up.
2. Initial Position: Holding the
arms up, holding the ball with both hands
1 - Lowering the arms forward
simultaneously with raising the right
foot forward
2 - Return
3-Lowering
the
arms
forward
simultaneously with raising the left foot
forward
4 - Return.
3. Initial Position: Standing far
away, the ball is held at the back with both
hands
1 - Tacking the trunk forward
2 - Extend the arms up
3 - Bending your arms with your hands on
your neck
4 - Return.
4. Initial Position: Sitting with
arms up, holding the ball with both hands
1 - Pretend with your right foot, with the
arms folded, the ball to the chest with
both hands
2 - Return
3 - Pretend with your left foot, with the
arms folded, the ball to the chest with
both hands

4 - Return.
5. Initial position: On the knee,
arms up, the ball held with both hands
1-2. Bending the trunk forward
3-4. Return.
Set of rope drills
1. Initial Position: Standing with
the arms up, the rope held in two with both
hands
1 - Lowering your arms forward
2 - Raise to peaks simultaneously, raising
the arms up
3 - Lowering the arms forward, returning
to the entire sole
4 - Raise arms up.
2. Initial position: Standing away,
arms up, the rope held in two with both
hands
1 - Raise the right leg forward
simultaneously with lowering the arms
forward
2 - Return
3 - Raise the left leg forward
simultaneously with lowering the arms
forward
4 - Return.
3. Initial Position: Standing away,
arms up, the rope held in two with both
hands
1 - Tacking the trunk forward
2 - Twisting the trunk to the right
3 - Twisting the trunk to the left
4 - Return.
4. Initial position: Standing away,
arms up, with the two-handed rope held
1 - Bending the torso forward, bending the
arms, holding the two-handed rope with
both hands at the shoulder blades
2 - Return
3 - Folding the torso forward with the arms
bent, the two-handed rope with both hands
on the shoulder blades
4 - Return.
5. Initial position: Seated, arms up
with the rope held in 4
1-2. Lowering the arms simultaneously
with passing the right foot over the string
3-4. Return to original position
5-6. We're walking with our left foot
7-8. Return to original position [13].
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Discussion and conclusions
The exercise program proposed above is
effective because it requires the muscles
that are involved in the development of
lordosis, and allows the adoption of a
correct posture that can then be
strengthened. Working with the ball and
the rope adds extra variety and is more
exciting for patients, but it also allows
maximizing the benefits of exercise by
activating multiple muscle groups at the
same time.
The proposed exercises have a low degree
of difficulty and can be performed by most
people suffering from lordosis. Exercises
do not require expensive equipment and
can be done in smaller spaces.
Although not difficult, great emphasis is
put on the correct exercise, as, in addition
to training weak muscle groups, these
exercises are designed to help patients
regain a normal posture by insisting on
awareness and re-education of patients in
order to obtain of long-term results.
As shown above, in the absence of
continuity, an exercise program can not
prevent reinstallation of lordosis after a
while. Therefore, the sets of exercises
proposed can be easily continued after the
treatment period itself.
Although the deformities of the column are
very common in the current society, there
is still a strong inhibition when it comes to
this issue, because people with deformities
of the column are still subject to social
exclusion and ridicule.
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Abstract
Introduction
Sedentarism, increasingly present in the modern way of life, leads to an unmonitated state of
a spinal muscularity, which influences the stability of the major posture. Nowadays many
activities determine the adoption of an inadequate long-term care job can cause much more
serious problems.
Scoliosis is an evolutionary disease characterized by one or more lateral curvature of the
spine, visible in the frontal plane, accompanied by the rotation of the vertebrae. Normally
seen from the back, the column being perfect rectilinear.
Kinesitherapy recovery programs take place at all stages of the treatment of a school, but any
form of physical activity, physical education in the school program, including sports
performance, should be encouraged, and there is no sport that is contraindicated for scoliosis
patients.
Material and methods: In the study we used research ascertaining.
Results: The purpose of treatment for scoliosis is to prevent the curvature of the spine, to
correct and stabilize severe curvature. In the case of patients with scoliosis, it is possible to
apply sports activities with the ball, technical exercises, specific recreational means,
competitions, dynamic games or the complete practice of those sports. For example:
handball, gymnastics, basketball are highly indicated for patients with scoliosis, provided the
therapist's supervision and involvement is active. The activation of the patient's spirit of spirit
is defining in the desire for total and active involvement in the recovery activity in order to
increase its significance.
Discussion: The proposed means of action can be done in an easy way and with a limited
material base, specifying a common use even in physical therapy rooms. Ball games, specific
exercises and competitions can create a dynamic atmosphere where work time passes in a
pleasant way what makes retirement less than retirement.
Key words: specific exercise, spine deficiency, ball sports.
Introduction
Sedentarism, increasingly present in the
modern way of life, leads to an
unmonitated state of a spinal muscularity,
which influences the stability of the major
posture. Nowadays many activities
determine the adoption of an inadequate
long-term care job can cause much more
serious problems.
Scoliosis is an evolutionary disease
characterized by one or more lateral
curvature of the spine, visible in the frontal
plane, accompanied by the rotation of the

vertebrae. Normally seen from the back,
the column being perfect rectilinear.
Kinesitherapy recovery programs take
place at all stages of the treatment of a
school, but any form of physical activity,
physical education in the school program,
including sports performance, should be
encouraged, and there is no sport that is
contraindicated for scoliosis patients.
Scoliosis is the condition in which the
spine is deviated in the frontal plane. The
vertebral column usually curves in the
form of letter C or S.
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In 80% of cases, scoliosis is not known.
There are two types of scoliosis structured and unstructured.
Postural disorders can develop in variety
of forms, but most types can be classified
as either functional (flexible) [3], or
structural (rigid) postural disorders [4].
Unstructured scoliosis includes spine
curvatures without rotating it being
reversible - it can occur due to pain,
paravertebral
muscle
contractions,
inflammatory causes and lower limb
inequality.
Structured scoliosis
includes
cone
curvatures with the occurrence of a
rotation, these changes being irreversible,
causes are usually unknown, there may be
congenital anomalies present at birth. As
the baby grows, these curves usually
increase, especially in adolescence.
In addition to these causes, there may also
be favored causes of nerve, muscle, trauma
or infection.
Where loads exceed normal physiological
limits consistently and over prolonged
periods of time, structural changes occur in
the skeletal bones. The damage of this type
is usually ireversibile [1, 2].
Generally, scoliosis is not noticed by
parents in childhood and adolescence if it
has a mild form, but only when it is
strongly accentuated. For the first time the
parents notice that the child's clothing is
uneven, so parents need to be careful about
some aspects such as:
• Shoulder position - one shoulder may be
higher than the other
• The line joining the two iliac crests is not
horizontal
• The unequal length of the legs
• The head is inclined
• A higher shoulder blade than the other
• Stern can be modified due to
decompensation
• The waist has different curves on the two
sides
• Inequality of the prominence of the ribs
on both sides of the trunk

Due to the hereditary factor, the children
of women who have scoliosis should be
monitored throughout the teenage period.
The purpose of treatment for scoliosis is to
prevent the curvature of the spine, to
correct and stabilize the curvature.
In conclusion, if a scolitic attitude is
detected, it should be corrected by specific
action at an early age as soon as it is
observed, its non-correction leading to a
worsening of the vicious position, this
attitude becoming irreversible.
Due to muscle stretching on the side of
convexity, and on the concave side of the
muscle shortening, people with scoliosis
complain of back pain. An important help
in relieving back pain comes from regular
exercises. Drug treatment does not solve
the problem, relieving pain for the
moment.
Generally, prior to the age of majority,
vertebral deficiencies are likely to be fully
recovered if recuperation is performed
professionally by specialized personnel.
This is why all parents with children with
spinal cord diseases are well advised to
enroll them in personalized recovery
programs as soon as possible before the
bone system stops developing
In adults, scoliosis may occur as a result
of:
• Degeneration processes in the spine
• Changes in the spine (osteoporosis or
osteoarthritis)
• Vicious positions at home or at work
Scoliosis can influence the movements of
the trunk and the whole body and, if not
treated properly in time, can cause a lot of
pain but also a change in the way of travel.
Scoliosis has great chances of recovery
through kinetotherapy and scientifically
practiced complementary sports where
curves with an angle of less than 30
degrees are present. The specific exercises
play a role in toning the paravertebral
muscles that support the spine and alter the
length of intervertebral ligaments.
There is evidence that many individual
factors, such as age, gender, muscular
strength, activity, sport and flexibility of
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the spine and lower extremities [5] may
affect the lumbar lordosis angle. It is
worthy of consideration whether the
degree of thoracic kyphosis and postural
disturbance depends on one's style of life
[6].

If the angle of curvature is between 30-45
degrees, besides the specific action of
kinesiotherapy and sport with a beneficial
role, it is recommended to use a corset that
prevents accentuation of curvature.

Figure no. 1

Systematic physical activity is a necessary
element of normal development of a
young human body [7] There are few data
in the literature about the effect of the
handball training on the occurrence of
postural disturbance in female adolescents
[8,9].
Postural disorders and asymmetry of the
mus- culoskeletal system occur both in the
general population and among athletes
[10].
Methods:
Selection of specific means of action in
ball sports to increase the efficiency of
kinetotherapeutic treatment, exercises,
games or even practicing sporting play
entirely but with personalized professional
guidance. But be careful as performance
sports, or rather the excess of certain
movements, can be negative for recovery.
The kinetotherapy of the scolitic attitudes
must be supplemented with complex,
symmetrical tattooing of the entire muscles
of the back, abdomen and limbs, as well as
exercise exercises for general exercise
capacity can be achieved by sports and
sports games, especially swimming,
handball, volleyball, basketball

The methods of operation and the specific
means selected have as their main
objectives:
1. Correction of vicious posts through:
corrective postures (coordination and selfcoordination) and hypercorrective postures
with antalgic character.
2.
Combating
musculo-ligamental
imbalances.
3. Development of muscle groups
necessary to maintain correction achieved
through specific recovery exercises and
medical gymnastics.
4. Awareness of correct positions of the
spine, shoulders and basin by adopting
correct posts.
5. Maintaining and correcting the posture
and body alignment throughout recovery.
6. Increase and restore articular and
muscular mobility, gradually.
7. Toning of affected muscles in
shortening and elongation
8. Correcting and maintaining muscle tone
through exercise and medical gymnastics.
9. Increase in strength and resistance at
lumbosacrate level.
10. Educated and re-educated awareness
through patient perception, balance
sensations,
orientation
of
space
18

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
movements, verticalization and body
inclination; the sensation of rectilinear
motion; the feeling of rotation; the viewing
sensation; the sensation of laterality
Results
In the case of patients with scoliosis, we
can apply from the ball sports activities,
technical exercises, recreational means,
competitions, dynamic games or the
complete practice of those sports. For
example: handball, gymnastics, basketball
are very popular sports for scoliosis
patients,
provided
the
therapist's
supervision and involvement is active. The

activation of the patient's spirit of spirit is
defining in the desire to involve him fully
and actively in the recovery activity for its
significant efficiency.
Handball Exercises
1. Goalkeeper throw at 6m from a very
small angle to the gate or outside the goal
line. The exercise is executed with the
hand on the concave side and with the
support on the leg on the convex side. It
can also be run as a contest.

Figure no. 2. Exercise no. 1.
2. On the wall throws to the side or between two by passing the ball across the basin,
executed by hand on the side of the convexity, and resting on the opposite foot.

Figure no. 3. Exercise no. 2
3. Jumping goal throws executed over another movable gate or bar. It runs with the hand on
the side of the thoracic concave with beating on both legs. It can also be organized as a
contest.

Figure no. 4. Exercise no. 3
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Rhythmic gymnastics gymnastics exercises:
1. From the bald costume with the ball, held with both hands up, lifting the trunk on the side
of the thoracic convexity.

Figure no. 5. Exercise no. 1
2. Standing away from the ball with both hands up, bending the trunk towards the chest
convexity, simultaneously with the lateral lifting of the foot on the same side.

Figure no. 6. Exercise no. 2
3. From the bald costume with the ball, held by hand on the side of the chest convexity,
lowering the side arm, lifting the trunk and the leg on the same side.

Figure no. 7. Exercise no. 3
Polo Exercises
1. Turning the balls thrown to the crossbar with the hand on the thorax concave side. It can
also be organized as a contest.

Figure no. 8. Exercise no. 1
2. Repeat passes to the side by passing the ball over the head, executed by hand on the
concave side.
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Figure no. 9. Exercise no. 2
Football exercise
1. Keeping the balls in the air with the outside, executed with the foot on the side of the chest
convexity.

Figure no. 10. Exercise no. 1
Discussion:
The proposed means of action can be made
in an easy way and with a reduced material
basis, for a common use in the
kinesitherapy cabinets. Ball games,
specific exercises and competitions can
create a dynamic atmosphere where work
time passes in a pleasant way which makes
leaving the recovery sessions smaller.
Conclusions
The scolitic attitude, especially that of
unstructured causes, is common and
diagnosis as early as possible and
appropriate treatment allows the patient to
maintain a normal physiological position
or as close as possible to it.
The proposed exercise program is effective
because it requires groups of muscles,
tendons and other formations that are
involved in improving the scoliosis.
Working with the ball adds a dynamic and
varied character, is more exciting for
patients and maximizes therapeutic
benefits.
Exercises make it easier to adopt a correct
position, which can then be strengthened.
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Abstract: The developmental trends of the current game determine all those involved in the
performance activity to look for and to find new ways of playing the game in order to play as
efficient and spectacular as possible. In the performance and high-performance game, the
players who are playing on this position are those who participate in all game stages, and
depending on their performance, they can influence the winning or the loss chances of the
game.
The aim of the thesis is to analyse the parameters of the best players on this position in the
world in order to create a national-level model.
The hypothesis of the thesis is that the achievement of certain higher parameters of the
players on this position may negatively or positively influence the winning of sets or games.
The research methods were the bibliographic study, statistical-mathematical method, and the
graphic representation method.
All the qualities and skills of the athlete are in complex relationships both with each other and
between these and the game effectiveness. They change differently in the sports training
process and they guide us in the fair appreciation of these (the skills) in the selection process.
In conclusion, the average profile of the best players on this position has achieved real values,
which can be considered worthwhile landmarks in the selection of players for the position of
outside hitter, and which have made a significant contribution to winning the games.
Key words: hitter, volleyball, model, game
Introduction
The evolution of a sports game involves
the pursuit and study by the teachers and
coaches engaged in a methodical activity
of new specialized materials, novelties
game materials, as well as their application
in preparing the teams, according to the
specificity of the game [1].
Due to its development over the years and
the changes that occurred during its
practice in various forms (recreation, then
performance) by a large number of
practitioners of various ages (amateurs,
performers), the volleyball rose to a higher
level which gives it a special, spectacular
character and activity [2]. From this point
of view, it is necessary that the novelties
and development trends to prevail in the
training of the players from the
representative and divisional teams.
Volleyball requires a long period of
accumulation of all its components, and it
is necessary that the training process takes
place after a rigorous quantification, with

an appropriate methodology and workload
[3].
The tendency of selecting the tall and very
tall players, players with skills, speed,
force-speed, personality must be the basis
for building the representative teams, as
well as the training groups [4]. The
training must have as a training and
performance objective the training and
promotion of complete players (both in
line I and in line II), multilaterally trained,
with an accent on the specific aspect (in
individual and collective actions in the
game model) and physical appearance of
the player.
Material and methods
The hypothesis of the thesis - The
achievement of higher parameters of the
players on this position may negatively
or positively influence the winning
chances of sets or games, and can
become models for the Romanian
players.
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• formulating conclusions
proposals;
• editing the thesis;
• supporting the thesis.

The tasks of the thesis were the
following:
• selecting a bibliography on the
chosen topic;
• establishing the purpose and
hypothesis of the thesis;
• choosing the
methods
of
developing the study;
• establishing the study sample;
• recording the results;
• analysing and interpreting the
results;
• their iconographic representation;

The research methods were
• bibliographic study,
• statistic-mathematical method,
• graphic representation method
Results and discussions
We present a table for each of the players
tracked (outside hitters) who are part of the
first four teams ranked in the 2016
Olympics Games

Age
25 years
36 years

Height
189 cm
192 cm

Weight
87 kg
85 kg

Spike
344 cm
325 cm

Blocking
318 cm
312 cm

192 cm
194 cm
201 cm
193.6 cm

76 kg
88 kg
86 kg
84.4 kg

12

12

343 cm
330 cm
340 cm
336.4
cm
19

319 cm
308 cm
327 cm
316.8 cm

Amplitude

32 years
26 years
32 years
30.2
years
11

Nikolay Penchev

21 years

196 cm

87 kg

341 cm

335 cm

35 years

200 cm

95 kg

345 cm

325 cm

28 years
14
27 years
24 years
31 years
40 years
30.5
years
16
29 years
37 years
33 years

198 cm
4
196 cm
202 cm
195 cm
190 cm
195.75
cm
12
196 cm
197 cm
196.5 cm

91 kg
8
82 kg
92 kg
95 kg
84 kg
88.25
kg
13
93 kg
89 kg
91 kg

343 cm
4
350 cm
355 cm
354 cm
345 cm
351 cm

330 cm
10
335 cm
348 cm
335 cm
310 cm
332 cm

Arithmetic mean
Amplitude
Simone Parodi
Ivan Zaytsev
Cristian Savyears
Samuele Papi
Arithmetic mean

19

10
38
346 cm
338 cm
345 cm
339 cm
345.5
338.5 cm
cm
Amplitude
8
1
4
1
1
Table 1 Outside hitter players of the first 4 teams of the 2016 Olympic Games

Russia

Amplitude
Yury Berezhko
Sergey Tetyukhin
Arithmetic mean

Italia

Vladimir Nikolov

Bulgaria

Brazil

Name
Country
Wallace de Souza
Gillberto
Godoy
Filho
Murilo Endres
Theago Soares Alves
Dante Amaral
Arithmetic mean

and
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Country

Age
Height Weight Spike Blocking
(years) (cm)
(kg)
(cm)
(cm)
Brazil
30.2
193.6
84.4
336.4
316.8
Bulgaria
28
198
91
343
330
Italia
30.5
195.75 88.25
351
332
Russia
33
196.5
91
345.5
338.5
Arithmetic mean 30.42 195.96 88.66 343.97 329.32
Table 2 Mean values of the targeted parameters

Figure 1 Parameters of top players of 2016 Olympic Games
The average age of the first 4 ranked teams
is 30.42 years. We highlight the highest
average age for the Russian team - 33
years, and the lowest for the Bulgarian
team - 28 years.
The average height of the four ranked
teams is 195.96. We highlight the highest
height average for the Bulgarian team 198 cm, and the lowest for the Brazilian
team - 193.6 cm.
The average weight of the top four ranked
teams is 88.66 kg. We highlight the
highest average weight for the Bulgarian
and Russian teams - 91 kg, and the lowest
for the Brazilian team - 84.4 kg.
The spike average of the first four ranked
teams is 343.97 cm. We highlight the
highest spike average for the Italian team -

351 cm, and the lowest for the Brazilian
team - 336.4 cm
The average volleyball blocking of the first
four ranked teams is of 329.32 cm. We
highlight the highest volleyball blocking
average for the Russian team - 338.5 cm,
and the lowest for the Brazilian team 316.8 cm.
This suggests the fact that the secondary
players are players with very good training
on serve receive. In the past years can be
observed changes regarding the defence
and serve receive. There are many teams in
which only two or maximum three players
receive the serve [5]. The number of
players participating in the serve receive is
already considerably decreased so that as
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many players as possible can be placed in
very good attack positions.
In terms of attack, the secondary hitter is
usually the setter who can solve any crisis
situation. Of course, this situation is ideal
and many training hours are needed to
succeed [6].
It is possible to outline a model with
extended attributes to which, together with
the supplementation of the height values
and of the spike and blocking efficiency, it
is required a special contribution to
defence. It is noted that the training
method of the very tall players is quite
well defined in many volleyball schools as
long as players of over 2 m, with highlevel skills, manage to easily spike in
different rapid phases, while running and
performing intense physical effort, to
acrobatically and precisely take the contact
on defence and on serve receive,
disqualifying the rooted opinion that very
tall people are deprived of coordination
and skill. Even though we are talking
about the hitter model, there are many
opinions, some of which give priority to
athletic stature and motoring qualities,
others to technical-tactical level or
teamwork, it is obvious that the future
belongs to hitters that are very good at
“teamwork game”, with high efficiency,
both in line I and line II actions. Players
will have to miss as little as possible.

The values of the somatic and physical
parameters must constitute landmarks for
selecting the players for different
positions.
The technical improvement and the
efficiency of the main game actions for
each position must constitute the main
concern of the coaches since the junior
level.
The hitter model is associated mainly with
the safety of execution under high
psychological and motoring function
demands, situation anticipation and
operative thinking, concentration and
distributive
attention,
movement
coordination and speed of the moving
object.
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Conclusions
The average profile of the first four ranked
teams is 30.42 years, a height of 195.96
cm, a weight of 88.66 kg, 343.97 cm for
spike, and 329.32 cm for blocking.
These values are landmarks worth to be
considered when selecting the players for
the outside hitter position (outside hitter).
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SOCIOLOGICAL STUDY REGARDIND THE PUPIL’S POSTURE
Burileanu Horia Alin1, Orțănescu Dorina1
1

University of Craiova

Abstract. Exercise, an active tool in disposture prophylaxis, is one of the basic tools in
physical activity at the children's level. This paper aims at identifying the views of physical
education teachers (n = 60) about the importance of physical exercise in pupils' lives, the
incidence of obesity and the installation of poor attitudes. Also, the research aims to highlight
the role that the physical education teacher has in identifying deficient attitudes and in
directing students identified with physical deficiencies to specialists. The study found that
there are students who are not attending physical education hours, that the incidence of
obesity is increasing, and that physical education classes are not enough to alleviate physical
deficiencies.
Key words: physical exercise, students, posture.
Introduction
Current epidemiological studies have
shown a high prevalence of abnormal posts
in the spine in children and adolescents,
scoliosis posture and kyphosis posture
being two of the most common postural
alignment deficiencies [1]. In a good
postural alignment, the different parts of
the body are kept in a steady state with the
lowest energy consumption. Somatic
growth during childhood can lead to the
development of numerous postural defects,
which compromise physical development
[2].
Poor postural attitudes are numerous,
especially in small schools, and the most
advantageous way to prevent and correct
this phenomenon is provided by physical
education and sports. If they are detected
early, before structural changes in the
tissues, in most cases, postural deficiencies

can be corrected and even prevented by
normal physical education programs.
Methods
The questionnaire survey quantitatively
and qualitatively evaluated the responses
of the investigated subjects who expressed
their opinion on the effects of practicing
exercise
on
children's
posture.
The sociological survey targeted a number
of 60 urban and rural physical education
teachers who responded positively to our
request to fill out a questionnaire with 8
items, the response variants being closed.
The survey was applied in order to identify
the opinions of physical education teachers
regarding physical activity of pupils and
on the incidence of deficient attitudes
among pupils in primary and lower
secondary education.
Results

Tabel 1. Answers to the first question
Response variant
No Responses
question
Work experience 5-10 years
in education
10-15 years
Above 15 years

7
21
32

Percentage
12%
30%
53%

Of the survey sample (60 teachers), 53% of them have more than 15 years of Work
experience in education, 30% are in the range of 10-15 years, and 12% are teaching physical
education for 5-10 years.
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Table 2. Answers to the question
Response variant
No Responses
question
Pupils medically
exempt from
physiscal
education classes

yes
No

35
25

Percentage
58%
42%

From the data provided by the teachers, it appears that 58% of the interviewed
teachers say that there are pupils who are medically exempted in primary classes. 42% of the
sample surveyed claimed that they do not have students physically exempted at school.
Table 3. Answers to the third question
Response variant
No Responses
question
Frequency of student
participation in physical
activities outside of
physical education
class.

high
Moderate
poor
Very poor

0
2
30
28

Percentage
0%
3%
50%
47%

Regarding the physical activity of pupils outside the physical education classes, the
respondents estimate it to be low (for 50% of the teachers) and very poor (for 48% of the
teachers). No respondent checked the way kids would run motor activities daily. However,
3% argued that school students whom they teach have moderate physical activity (three times
a week).
Table 4. Answers to the fourth question
Response variant
No Responses
question
Participating in
physical education
classes in school
may be enough to
prevent physical
deficiencies

yes
No

1
59

Percentage
1,7%
98,3%

Asked if the physical education classes are sufficient to correct the physical deficiencies, by
improving students' poor attitudes, most of the respondents (98.3%) disagreed with this
statement, a single teacher positively appreciated the question.
Table 5. Answers to the fifth question
Response variant
No Responses
question
The presence of
poor attitudes
among students

yes
No

59
1

28

Percentage
1,7%
98,3%
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Most of the teachers observed the presence of poor attitudes or physical deficiencies among
the students, the percentage of respondents who checked the first answer variant being
98.3%. One teacher from the interviewees said he did not notice this. The answers to this
question also confirm some scientific research aimed at the postural evaluation of children
which has signaled an alarm on their physical development
.
Table 6. Answers to the sixth question
Response variant
No Responses
Percentage
question
Deficient attitudes /
Scoliosis
30
51%
deficiencies
kyphosis
26
44%
encountered
Hyperlordosis

3

5%

Of the 59 respondents who observed the presence of physical attitudes or deficiencies among
students, 51% said that scoliotic attitudes are most often encountered and 44% have checked
the answer b (kyphosis). There were also 3 teachers who especially noted the installation of a
hyperlordosic attitude among students.
Table 7. Answers to the seventh question
Response variant
No Responses
question
The evolution of
obesity

Percentage

rising

47

78%

In stagnation

12

20%

shrinking

1

2%

Asked about the evolution of obesity among students, 47 respondents said that it is rising, 12
are of the opinion that it has stagnated lately, while 1 has said it is declining.
Table 8. Answers to the eighth question
Response variant No Responses
question
Introduction of programs to
prevent the occurrence of
deficient attitudes in physical
education classes

yes
No

The last question concerned the opinion of
physical education teachers about the
possibility of introducing programs of
prevention / correction of deficient

60
0

Percentage
100%
0%

attitudes within physical education, all
subjects responding positively to this item.
The sociological survey provided us with
important
data,
concluding
some
extremely important aspects in the
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evolution of our approach, so that the most
important aspects identified were the lack
of physical exercise in pupils' lives. The
main points highlighted were:
Students do not practice enough physical
activity
outside
the
compulsory
curriculum;
- There are still many medical-exempt
students who do not actively participate in
physical education;
- Teachers have identified the existence of
numerous postural deficits among pupils;
- In the respondents' opinion, the incidence
of obesity in children is increasing;
- Only activities in physical education
classes cannot correct poor attitudes;
- All interviewed teachers agree with the
development and implementation of work
programs in the physical education lesson,
designed to help improve postural
deficiency attitudes.
Discussions
Research results suggest that physical
education teachers and physical therapists
can play a very active and important role
in detecting and treating postural defects of
students, especially before turning them
into a complex disability.
The alert evolution of modern technology,
the lack of physical exercise in the life of
young schoolboys, parents' increasingly
agitated lives, spending their free time in
front of the TV, computer or other IT
means, automatically affect our health and,
in particular, posture, both aesthetic and
functional negative effects. It is alarming
that this society technology, in addition to
its positive effects (easy access to
information, etc.), has led to an increase in
the occurrence of deficient attitudes from
childhood [3].
The technological evolution of recent
decades has led to the improvement of the
investigative arsenal for the diagnosis,
evaluation and monitoring of idiopathic
scoliosis, a number of new methodologies
being proposed and put into practice:
-Three-dimensional ultrasound [4];
- Computerized video analysis [5];

-Optical monitoring using the
three-dimensional medical laser [6].
Advanced neuroscience research has made
remarkable progress in terms of physical
activity and cognitive performance, but
also the structure and functions of the
brain. The initial effects of exercise on the
brain were observed in animal studies,
with changes in the hypothalamus during
exercise, and associated with improved
memory and precise actions [7].
In childhood, physical exercise regularly,
especially
during
growth
periods,
including puberty, has a long-lasting effect
on bone health. Intense activities such as
running or jumping are the most effective
in bone strengthening. In older adults,
physical activity is important in
counteracting the effects of age on bone
loss.
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Abstract: Psychological training, which is an important component of the sports training
process, should be a constant concern of coaching for obtaining the best performance.
The approach of training and psychological support of athletes has as starting point the need
to increase the capacity of psychical and of adaptation to requests for limits on specific
activities, and as the final the realization of psychic "skills" that will meet those needs in
terms of reliability of psycho-behavioural systems.
The purpose of this study, was to improve athletic performance by enhancing the networking
between people in the preparation and leading of the team in each of the training sessions of
analysis and motivating the action of youth basketball. The research was conducted during an
year, meantime the subjects (n 14, age 14-16) were tested in terms of motor during the initial
and the final testing.
It was found after 6 months of application of the new methodology of work, a significant
improvement in results from free throws tests, quick throws and little marathon. Mental states
experienced of children, can be overcome, only if he has the adequate training or if
circumstances helped.
Key words: training, learning, players, performance.
specific methods on realization of the
training
process
in
basketball
game.Communication,
learning
and
leadership will be effective to the extent
that the psycho-behavioural mechanisms
will be well known by coaches, managers
and athletes themselves. The ability of
performance in the game of basketball is
manifested in actual values of efficiency
and performance through the accumulation
achieved over the years of training and
development in the competitions due to
skill and targets that are considered as the
main favourable / limiting factor of high
level performance. Overall performance is
regarded "as a result of activity beyond the
common
level,
higher
[1]. Sports
performance cannot be regarded only as a
result, often expressed by a figure because
it would mean to empty its very rich
content.[ 2] Characteristic particularities of
attitudes are structural components of the
human personality, resulting largely from
education and social influences.[3]

Introduction
Sport, due to the competitiveness factor,
may generate negative emotions and
distress. Athletes are in a tough
competition with themselves or with
strong opponents, being confronted with
the situation of overcoming their
condition. The manifestation of these
emotions, particularly negative ones, is a
problem of the highest interest for both
athletes and trainers.[7] Basketball, as a
team game, it constitutes an important
branch of sports activity, representing a
manifestation of the exercise, with
particular educational value on the
personality of young people. Game
content and complexity of procedures for
implementing official games have
improved with constancy through the
creative capacity of players and coaches
that have adopted and used the results of
basic and applied research in the field of
major science and humanities, who
founded and improve continuously the
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The main feature attributed by the author,
to the attitudes consists of, "and held
relatively steady availability of human
psychic system to perceive and judge the
reality and react in a certain way to it.
The
approach
of
training
and
psychological support of athletes has as its
starting point the need to increase the
psychical capacity and adaptation to
requests for limits on specific activities,
and as the final realization of psychic
"skills" that will meet those needs in terms
of reliability of psycho-behavioural
system.[5]
The mental state experienced by the athlete
are the most diverse, some normal, usual,
common, but other, less natural and
exceeding the capacity of balancing the
competitive situation on the ground. These
mental states experienced by the athletes
can be overcome only if he has an
adequate training or if circumstances
helped.[6]
The process of sportive training aims to
match it to requests, but requests not only
physical
but
also
mental
and
psychosocial. Adaptation of the athlete is
the mentally adaptation to the sociocultural system and social sports.
In studying of the psychological priorities
that determine sports performance is put an
emphasis on motivational aspects of
behaviour of the athlete. Most often, the
coach is the people who makes direct
contact with the possibilities and register
of sportsman reasons and intervene
positively in the preparation and achieving
the success.[8]
Mental preparation aims and achieves the
development of the capacity for selfmental states and conducts training and
competition. Athlete’s personality by its
particularities will determine the aspects,
particular dynamic shapes and forms of
mental health.
Inquiries in workouts are more stressful
than those in competition, especially in
terms of monotony and effort of polishing
of the technique and tactics: boredom,
saturation, anger, conflict states with

colleagues or coaches are the most
common[.9]
Method
We started from the premise that
addressing the psychological component in
training of children and small juniors
increases the chances of asserting the
somatic and motric capacities and skills,
which are expressed by higher individual
motric indexes, which will result in
positively
influencing
individual
performance and increasing the yield of
the team.
The independent variable was the system
that the methods and means of action that
we implemented in the experiment. In this
case:
exercises
for
educating
–
development of motric skills, learning and
strengthening technical elements and
procedures and individual tactical actions
and, especially, the collective and motion
games. The used means were those known,
but in their implementation has always had
been in regard he human relations within
the team, stimulating the collaboration
between children.
The dependent variable is the results that
were achieved by the use of the
independent variable. In the case studied
by me are the performances of men's team
CSS Craiova, juniors II. The experiment
was longitudinal type and lasted six
months, during which there have been
applied means of work that targeted the
group cohesion, were held sessions after
each workout for analysis and motivation.
The tests used for the experiment:
Test no. 1 Free throws - marking the 10th
consecutive baskets from the free throw
line; each player is allowed 3 tries. Rating
scale: Excellent
- 100%; well
- 9080%; good
- 70-60%; satisfying50%; unsatisfying - below 40%
Test
no.
2 Dribbling
suicido
/
small marathon dribbling suicido (84m) /
small marathon – if it’s used the regulation
field (28m long) will go 84m in alternated
dribbling with right and left hand. At small
ranges may be made the necessary
corrections. It starts in dribbling with right
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hand from the bottom line to the free throw
line, etc.
Assessment Scale (boys): excellent- under
21 sec; very well- 21 to 22.5 sec; well22.5 to 24 sec; satisfying- 24 to 25.5 sec;
unsatisfying- over 25.5 sec
Test no 3 Quick Throws - players are split
evenly on the two boards, placed at the
line of 6.25 in favourite position to
throw; Player obligation is to mark from
the respective position, if successful
benefiting from a free throw; managing
both tests totalling 1 pt.; exercise ends
when one player totals the number of
points indicated by the coach (depending
on the time of exercise- 3pct = 5 minutes,
11 pt. = 15 minutes, etc.); where he misses
the free throw scored is cancelled
resuming with another throw in another

favourite position; I chose for my
experiment scored the variant 11 points in
15 minutes. Scale rating: excellent - end of
exercise (11 pts.) before the end of the
time allowed, very well –time limit- 9-10;
well - between 7-8 pts.; satisfactory between 5-6pct; unsatisfactory - under 4
pts.
Workout regimen 4 / week;
Two tests were carried out before the
application of work programs and after 6
months at the end of the experiment. Data
were statistically validated calculating the
arithmetic average, standard deviation,
minimum and maximum value.
Statistical analysis of the data was
carried out through the program
SPSSv.21. Differences of materiality of
the averages was p <0.05.

Results

Average
Stdv
Min
Max

Table 1 - The results recorded in the initial and final testing
Proba1Ti Proba1Tf Proba2Ti
Proba2Tf
Proba3Ti
5.14
6.28
23.01
22.55
5.42
1.79
1.85
1.38
1.26
1.78
3
3
21.20
21.15
3
9
10
26.02
25.50
10

Proba3Tf
6.57
1.74
4
11

Table 2 Pairs Samples Test

Mean

Free balls 1Free balls 2
Small
marathon
T11-Small
marathon T2
Speed balls
T1-Speed
balls T2

-1.14
0.453

1.146

Paired Differences
Std.
Std.
95%
Deviation
Error
Confidence
Mean
Interval of the
Difference
Lower Upper
1.027
0.272
-1.79
0.549
0.519
0.138
0.153
0.753

0.534

0.146

34

-1.448

-0.83

t

df

Sig.
(2tailed)

-4.16

13

0.001

3.266

13

0.006

-8.00

13

0.001
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Analysing the data obtained can be
observed significant improvements in all
three motric tests applied. Thus, at the free
throwing test it is recorded at the initial
testing an average of 5.14 ± 1.79 throws
and 6.28 ± 1.85 at final testing throws.
Applying Paired Samples Test yielded a
value of t (-4163), degrees of freedom (13)
and bidirectional level of significance (p
<0. 05). As the significance level is 0.001,
this
difference
is
significant. The
confidence interval ranging between -0.54
and -4.16, because it does not pass through
0, the difference of average of values is
statistically significant at the 5%
bidirectional significance.
In small marathon is registered a time of
23.01 ± 1.38 seconds for the first test and
22.55
±
1.26
seconds
in
the
second. Applying Paired Samples Test
yielded a value of t (3.26) degrees of
freedom (13) and bidirectional level of
significance (p <0.05). As the significance
level is of 0.006, this difference is
significant. The
confidence
interval
ranging between 0153 and 0753 and since
not passing through 0, the difference of
average values is statistically significant at
5% significance bidirectional level, which
validates the proposed work programs.
In the third sample is obtained a result of
5.42 ± 1.78 throws in the initial testing and
final testing 6.57 ± 1.74 throws.
Discussion
The exercise triggers difficulty states
becoming more diverse, with very
interesting content and events. Attention,
interest,
motivation
for
training,
commitment, communication (relations
with colleagues and coach), boredom,
saturation, dissatisfaction, frustration, or
disappointment
that
occur
during
centralized training sessions are all postbehavioural manifestations. Mental athlete
training for the workout is just as
important as his preparation for the
competition.
The basis of human behaviour be it
knowledge or practice is always a

combination of motives such as
necessities, attraction, attitudes or actions.
Sport has educational effects most
favourable leading to improve the psychic,
so necessary in the sporting life and extrasportive; adverse effects are more difficult
to detect the junior age because of each
individual personality is in formation and
advancing
on
performance
scale
experiences changes depending on the
requirements of steps taken. Developing
mental qualities, bringing educational and
valuable contributions to the multilateral
personality of children and youth by
educating collective team spirit, conscious
discipline training, development and
education
initiative,
will
educate
combativeness under the control of reason,
ethics training of the moral value.[10]
The paper highlights the importance of
psychological factor in work performance
in men's basketball team. It highlights the
key role of psychological preparation for
sport and performance.
The role of the coach is extremely
important in determining and influencing
the psychological factor. It would take a
rethinking of the insistence with which
some organizers ask for more competitive
situations, more wins at any cost, even for
lower ages, losing sight of the effects of
competition in the formative plan of
personality athletes.
The art of directing psychic factor in the
formation of the personality of the
sportsman involves initiation endless
exercises,
dominion,
control
and
improvement
through
educational
activities rationally planned and carefully
coordinated with the whole process of
development of athletes personality.
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Abstract: Introduction: The aim of this study was to analyse the relationship between physical parameters and
balance ability in healthy young males.
Methods: In this study, 55 healthy young males (mean age=19.38±0.73 yr; mean height=176±5.86 cm; mean
weight=71.21±12.52 kg) were evaluated. Physical parameters (height, body weight, body mass index (BMI)
recorded. The Portable Computerized Kinesthetic Ability Trainer (SportKAT 550) were used to evaluate
balance ability.
Results: There were positive weak correlations between the height of the subjects and the dual foot static
balance scores, the dominant foot static balance scores, and the dual foot dynamic balance scores (r = 0.410, r =
0.326, r = 0.436, respectively). There were strong positive correlations between the body weight of the subjects
and the dual foot static balance scores and the dominant leg static balance scores (r = 0.813 / p = 0.0001, r =
0.769 / p = 0.0001, respectively). A moderate correlation was found between body weight and dual foot
dynamic balance score (r = 0.573, p = 0.0001). There were strong positive correlations between body mass
index (BMI) and dual foot static balance score (r = 0.723, p = 0.0001) and dominant foot static balance score (r
= 0.714, p = 0.0001). There was a positive weak correlation between BMI and dual foot dynamic balance scores
(r = 0.444, p = 0.001).
Conclusion: The balance score was found better in healthy subjects with decreased body length.Namely,
increased body weigth has negative impact on balance score.
Keywords: Physical parameters, Balance, Males

Introduction
Balance is important to maintain postural
stability. From biomechanical perspective,
balance is the process that maintain the
centre of gravity or centre of mass within
the body’s base of support [1]. Balance
may be static when the body is at rest
[static balance] or dynamic when the body
is at steady state motion [dynamic balance]
[2]. Balance control is complex and
multifactorial process; it depends on a
well-functioning postural control system.
Maintaining balance requires integrated
actions of the visual, vestibular and
nervous systems to process sensory
information and send appropriate motor
responses continuously.Ability to maintain
either static or dynamic balance has been
found to be influenced by many factors
[3]. There are many methods for
evaluation of balance although none of
them is accepted as a gold standard.
Studies using various assessment tools in
various populations have shown that there
is association between anthropometric

variables with balance [3,4,5,6,7]. Few
studies have been carried out in this issue
and have found poor correlation between
anthropometrics and balance [1,3,4]. A
number of questions remain unanswered in
the literature. That’s why; this study was
designed to determine the relationship
between physical parameters and balance
ability in healthy young males.
Methods
The study was performed in Pamukkale
University School of Physical Therapy and
Rehabilitation. All participants gave their
written informed consent to participate in
this study, which was approved by the
Medical Ethics Committee of Pamukkale
University (B.30.2.PAÜ.0.20.05.09/90).
Volunteers with ages 18 to 20 years
without any neurological, orthopedical,
visual, hearing impairment, no operation
performed from the lower extremity and/or
waist region, and ongoing painful
musculoskeletal problems were included in
the study. Participants who were unable to
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complete the tests were excluded from the
study.
In this study, 55 healthy young males
(mean
age=19.38±0.73
yr;
mean
height=176±5.86
cm;
mean
weight=71.21±12.52 kg) were evaluated.
Physical parameters such as height, body
weight, body mass index (BMI), and
dominant lower extremities of the subjects
were recorded. The dominant lower limb
was determined by asking "Which foot
will you shoot first?"
The Portable Computerized Kinesthetic
Ability Trainer (SportKAT 550) were used
to test balance ability. The balance index
scores (right, left, front, and back) were
recorded for both static (standing on dual
foot, and dominant foot) and dynamic
(standing on dual foot) balance.
The Portable Computerized Kinesthetic
Ability Trainer (SportKAT 550) (Fig. 1)
provides a detailed assessment of the
balance in a short period of time. This
device provides sensitive information

about postural stability. Quantitative and
objective data can be obtained by this
method. It has a centrally pivoted balance
platform that utilizes a bladder system for
adjusting the stability of the platform. As
the pressure increases, the platform
becomes more stable. The subject can tilt
the movable platform in all directions to
maintain his balance, without changing the
position of his feet [8,9]
Two different protocols were used to
assess static and dynamic balance. For
both of the tests, the subjects were asked to
stand barefoot on the platform with the
knees flexed approximately 20 degrees.
Arms were folded across the chest to
prevent ballistic effects related to the arm
position. The computer screen was
positioned directly in front of the subject
to provide a concurrent biofeedback of the
subject’s position. The subjects were
informed that the red 'X' mark on the
screen was representing the center of the
platform.

Figure 1. A basic, portable kinesthetic ability trainer. Manually adjusted stability with
hand pump (sportKAT 550).
During the static test, the subject was asked to maintain the red ‘X’ mark in the middle of the
screen. In the dynamic test, the subject was asked to superimpose the ‘X’ mark onto the
moving cursor which is making a 360° clockwise circle on the screen. Before starting the test,
the subjects were allowed to practice to become accustomed to the test procedure. Each test
lasted for 30 seconds and repeated for 3 times and best of the three Balance Index scores was
regarded as the final score of the subject. The Balance Index quantifies the person’s ability to
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keep the platform near the reference position (Fig. 2). The Balance Index (BI) ranges from 0
to 6000. A low BI means a good ability to perform the balance task [10,11,12].
Analysis of the data obtained from the study was performed using SPSS for Windows 18.0
statistical software package. The level of significance was taken as p<0.05. The demographic
characteristics of the individuals were given as mean with standart deviation. Correlation of
Bivariate Pearson Chi-Square test method was used in the study [13].

Figure 2. Test position on sportKAT 550
Results
Fifty five healthy young males (mean age=19.38±0.73 yr; mean height=176±5.86 cm; mean
weight=71.21±12.52 kg) were enrolled in this study. The mean body mass index (BMI) of
subjects was found 22.87 ± 3.61 kg / m2 (Table 1). Table 2 shows the mean and median
values for static and dynamic balance index of the subjects.
Table 1 Demographic characteristics of subjects
Variables
Age (year)
Height (cm)
Body weight (kg)
BMI (kg/m2)

n=55
mean ± SD
min.- max.
19.38±0.73
18-20
176±5.86
165-191
71.21±12.52
54-112
22.87±3.61
17.63-35.19

Table 2 The portable computerized kinesthetic ability trainer (SportKAT-550) test
results of subjects
Variables
Static Balance Index Score
Dual Foot
Right
Left
Front

mean±SD
1035.85±522.16

n=55
Median
950

min.-max.
497-3352

453.32±293.25
582.41±372.68
526.05±295.48

415
448
480

53-1452
150-1900
82-1733
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Back
Static Balance Index Score
Dominant Foot
Right
Left
Front
Back
Dynamic Balance Index
Score
Dual Foot
Right
Left
Front
Back

509.70±374.90
1025.58±471.42

441
942

45-2519
514-2760

598.50±392.28
427.12±250.03
449.50±274.10
576.01±345.47
2062.14±589.02

462
364
372
460
1890

97-1777
51-1121
57-1545
165-1778
1180-3670

1015.85±339.16
1047.30±303.07
1103.40±341.72
958.67±302.16

960
958
1063
888

505-2005
604-2090
529-1854
507-1928

There was a positive weak correlation between the height of the subjects and dual foot static
balance score, dominant foot static balance score, and dual foot dynamic balance score (r =
0.410, r = 0.326, r = 0.436, respectively) (Table 3).
Table 3 Relationship between body height and balance measurements.

Variables
Static Balance Index Score
Dual Foot
Right
Left
Front
Back
Static Balance Index Score
Dominant Foot
Right
Left
Front
Back
Dynamic Balance Index
Score
Dual Foot
Right
Left
Front
Back
*p <0.05

40

Height (cm)
n=55
r
p
0.410
0.002*
0.386
0.276
0.393
0.266
0.326

0.004*
0.042*
0.003*
0.049*
0.015*

0.232
0.252
0.147
0.328
0.436

0.089
0.064
0.284
0.014*
0.001*

0.438
0.364
0.447
0.349

0.001*
0.006*
0.001*
0.009*

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
A strong positive correlation was found between body weight of the subjects and dual foot
static balance score and dominant foot static balance score (r = 0.813 / p = 0.0001, r = 0.769 /
p = 0.0001, respectively). A positive moderate correlation was found between body weight
and dual foot dynamic balance score [r = 0.573, p = 0.0001] (Table 4).
Table 4 The relationship between body weight and balance ability of the subjects
Body Weight ( (kg)
Variables
n=55
r
p
Static Balance Index Score
0.813
0.0001*
Dual Foot
Right
0.470
Left
0.769
Front
0.686
Back
0.592
Static Balance Index Score
0.769
Dominant Foot
Right
0.644
Left
0.439
Front
0.534
Back
0.626
Dynamic Balance Index 0.573
Score
Dual Foot
Right
0.577
Left
0.469
Front
0.482
Back
0.575
*p<0.05

0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.0001*
0.001*
0.0001*
0.0001*
0.0001*

0.0001*
0.0001*
0.0001*
0.0001*

There was a strong positive correlation between body mass index (BMI) and dual foot static
balance score (r = 0.723, p = 0.0001). There was a strong positive correlation between BMI
and dominant foot static balance score (r = 0.714, p = 0.0001). A positive weak correlation
was also found between BMI and dual foot dynamic balance score (r = 0.444, p = 0.001)
(Table 5).
Table 5 The relationship between body mass index (BMI) and balance ability of the
subjects
Variables
Static Balance Index Score
Dual Foot
Right
Left
Front
Back
Static Balance Index Score

Body Mass Index (BMI)
r
p
0.723
0.0001*
0.362
0.729
0.588
0.544
0.714
41

0.007*
0.0001*
0.0001*
0.0001*
0.0001*
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Dominant Foot
Right
Left
Front
Back
Dynamic Balance Index Score
Dual Foot
Right
Left
Front
Back

0.619
0.374
0.531
0.552

0.0001*
0.005*
0.0001*
0.0001*
0.001*

0.444
0.444
0.366
0.336
0.488

0.001*
0.006*
0.012*
0.0001*

*p<0.05
Discussion
The relationship between physical
parameters and balance ability was
examined in this study. The main objective
of the study was to determine whether
body weight, height, and body mass index
could predict balance ability in healthy
young males.
In this study, the balance scores were
found to be better as the body length
decreased, and the balance scores were
found to be worse as the body weight
increased. Therefore, as the body mass
index increased, the balance scores were
found to be worse. This suggests that body
weight, height, and body mass index may
be an important risk factor for falls and
injuries due to balance problems and so it
may affect activities of daily living.
This study result might be helpful to
structure exercise programme which may
eventually help in prevention of fall risk in
their older age and will improve life
expectancy.
These results obtained from our study are
in parallel with some studies in the
literature. Erkmen et al. [14] found that
body weight and height were positively
correlated with static balance in male
athletes, but did not find any relationship
between dynamic balance and body height
and weight. This result is similar to the
results of Era et al. [15]. Denerel [16] also
found a statistically significant positive
correlation between body weight, height

and body mass index and dynamic balance
score in men. Akgöl [17] reported that
taller people are more successful in
balance tests. For obese boys aged 10–21,
Goulding et al. [18] reported a significant
negative relationship between body
weight, body mass index, percentage of fat
and total fat mass and a clinical balance
score (Bruininks– Oseretsky).
There is a consensus in the literature,
which was also observed in the present
study, that increased height worsens
balance [19,20,21]. Alonso et al. [22]
found poor correlations between postural
balance and the anthropometric variables
in subjects aged 20-40. Height was the
anthropometric
variable
that
most
influenced postural balance for each
gender. Postural balance was more
influenced by anthropometric factors in
males than females.
The study of Kostic and et.al [23] refers to
high positive relationship between
anthropometric measurements and the
skills of coordination among boys and
girls.
Andreasi et al. [24] examined the
differences between both genders among
the lower-elementary school children in
static balance, and their relation to
anthropometric
measurements.
They
concluded that there is a marginal
relationship between body height, body
weight, lower limbs length, upper body
length, and the static balance performance.
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This summarized that the performance of
static balance relatively depends upon the
body
weight
and
longitudinal
measurements.
Sales et al. [25] examined the relation
between balance and age, and found that
balance relates to growth since grownups
have more balance than adolescents. They
also found that height and weight
significantly affect the balance among
kids. Nevertheless, height and weight
didn't relate to balance among adolescents.
However, there are studies showing a
reverse view on this issue in the literature.
In these studies, it has been shown that
body height, weight, body mass index are
not related to balance tests [8,9]. We
support the view that this inconsistency in
the literature could be because of different
balance tests, measurement and analysis
methods performed by the researchers with
different age groups [26].
Conclusion
Based on the findings, we recommend
conducting similar studies including
healthy young females and investigating
further physical characteristics in different
age groups. We also think that there is a
need to conduct new studies determining
how
anthropometric
measurements
including lower limbs length, upper body
length, leg and heel’s width and so on
affect the static and dynamic balance.
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Background & Purpose. Cervical postural syndrome is a very common uncomfortable and
painful postural complaint characterized by a protruding chin and rounded shoulders. The
aim of this study was to evaluate the effectiveness of physiotherapy intervention on intensity
of neck pain and mobility of cervical spine for patients diagnosed with Cervical postural
syndrome during a eight-weeks period.
Methods. This was a prospective longitudinal study conducted between December 2016 and
August 2017. We evaluated 12 patients suffered from nonspecific neck pain for at least the
previous 12 weeks at least 5 days a week and their between the ages of 18 and 45. All
subjects received a specific exercise program (isometric neck exercises, stretching exercises
of neck muscle, PNF, McKenzie technique, Yumeiho massage, trigger points therapy,
postural correction exercises) and a standardized physiotherapy protocol (antalgic and anti
inflammatory electrotherapy).
Outcome Measures. The outcome measures used both pre- and post-intervention were: 10-cm
visual analog scale (VAS), which was used to assess for pain, mobility of cervical spine was
assessed by the chin to sternum distance, chin to acromion distance and tragus to acromion
distance, and the Northwick Park Pain Questionnaire (NPQ), which was used to assess for
disability.
Results. The results of the study showed a significant decrease in pain felt by the subjects at
the end of the study (the difference between baseline and final pain intensity average value
was 4.33±0.10). In regards to the evolution of the cervical mobility, there was a significant
difference in terms of the change in mobility for all the distances measured. Significant
improvement in functional activities was also noted according to NPQ, in all domains.
Conclusions. The physiotherapy intervention may be effective treating patients with cervical
postural syndrome, because it adopts simple, non-invasive, inexpensive and conservative
procedures as treatment which will help reduce the limitations and discomfort caused by the
pain, thereby improving the quality of life of these patients.
Key words: cervical postural syndrome, neck pain, physiotherapy
Introduction
Due to industrialization and technological
development in all fields, applicability of
electronic media such as computers, lap
tops, mobile phones, television, gaming
consoles, tablets and other postural
alterations and their consequences are
occurring in younger age.
Factors such as hours in front of the TV,
sitting at the computer, improper posture
of head during work can put a tremendous

amount of strain through our back, neck
and shoulders.
The cervical region is the area of the
human
body
with
the
highest
predisposition to pain[1].. About two thirds
of the world population has been affected
by neck pain, estimating that at some point
in life 10% to 20% of the general
population will experience cervical pain,
for more than three months[2].
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The prevalence of neck pain increases as
one ages, reaching a peak in the range 5059 years; it is most common in women
around the fifth decade of life. At least
10% of affected people develop chronic
neck pain. As high as 37% of those with
neck pain will develop chronic neck pain
for at least 6 months[3].
High level prevalence of cervical pain is
associated with a high level of neck
flexion as well as static and awkward
postures during sitting[4]. A prolonged
flexed posture can lead towards the soft
tissue stress on the spine and as a result
begins to develop muscle imbalances
which then have an impact on the way are
joints function leaving us more prone to
injury.
When the posture or integrity of the
cervical spine is compromised, it is easily
susceptible to tension, strain, and fatigue.
While this may not be a problem in the
short term, long term exposure to poor
posture can often lead to headaches,
spinalgia, neck strain, and even
degeneration of the bones, discs, and
joints. Many symptoms, including pain,
may be moderated or eliminated by
improved posture[5].
Simple situations that result in the
accumulation like mechanical stress,
decreased
muscle
strength,
office
computer jobs, nonergonomic working
environments, and long working hours
leading to neck pain being more frequently
seen in middle age[6].
Musculoskeletal balance good posture is
essential for optimal functioning of the
body and is a key to a healthy spine. The
muscles of the body must be in balance to
support an aligned spine, contracting and
relaxing to maintain stability, working in
synergy with the larger muscles that move
the arms and legs to make body movement
more efficient and less taxing on joints.
Good posture is the state of muscular and
skeletal balance which protects the
supporting structures of the body against
injury
or
progressive
deformity

irrespective of the attitude in which these
structures are working or
Cervical postural syndrome is a very
common uncomfortable and painful
postural complaint characterized by a
protruding chin and rounded shoulders.
Office workers who work at a computer,
secretarial or administrative staff, teachers
and taxi drivers are most likely to suffer
from this condition.
Cervical postural syndrome is a chronic
condition that does not autocorrect because
the dysfunction of proprioceptive system
leads to the occurrence of a new body
pattern considered by the postural system
as ideal and maintaining it in time.
The pathological mechanisms of cervical
postural syndrome associated with
incorrect motor pattern such as those with
psychological disorders, repeated gestures,
some sports, or professions considered
traumatic, lead in time to a specific attitude
called the protrusion of the head.
The static postural overuse determine the
anterior neck and chest muscles to become
tight and shortened, the muscles that attach
to the shoulder blades become weak and
stretched and the anterior neck muscles are
held in a permanently shortened position.
This all results in a posture where the head
is held forward over the chest, the
shoulders are rounded and a hunch
develops through the upper back. With the
spine and muscles now held in this
position, strain is put through the joints of
the neck and upper back and can cause
symptoms such as headaches and pain in
the neck, upper back and shoulders.
A proper treatment for patients with neck
pain is essential to ensure a speedy
recovery. The success rate of treatment in
patients varies and is largely dictated by
patient compliance. Postural neck pains
can be treated with long term exercises
that include stretching exercises, positional
release,
isometric
and
iso-kinetic
strengthening exercises and postural
correction exercises.
The aim of this study was to evaluate the
effectiveness of physiotherapy intervention
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on intensity of neck pain and mobility of
cervical spine for patients diagnosed with
Cervical postural syndrome during a eightweeks period.

The goals of therapy intervention included:
Relieve pain and muscles tension
Improvement Range of motion
Restore muscle imbalance
Retrain kinesthetic awareness and
retrain control of normal alignment
Teach the patients how to manage
posture to prevent recurrences
Phase I interventions consisted heat
modalities, massage and medication for
relieve pain and muscle tension
(ultrasound, TENS, interferential therapy
for deep pain, hot packs, myofascial
release and Yumeiho massage). At the end
at this phase we introduced Muscle
Relaxation Training to relieve postural
stress and Conscious Relaxation Training
for increasing patient awareness and
control over tension in the muscles.
Muscle Relaxation techniques included
active neck and shoulder ROM exercises
(neck extension, lateral flexion, rotation,
protract, elevate, retract the scapulae and
shoulder circumduction) for promoting
circulation and maintaining flexibility.
Manual cervical traction and cervical
retraction exercises was perform to
decrease a forward head posture
Additionally, the patients were thoroughly
educated about both posture and activity
modifications. Postural education is often
implemented in an attempt to reduce
abnormal mechanical stressors placed on
the cervical spine.
The second Phase focusing on prolonged
(1 minute), low-load cervical and upper
quarter stretching and flexibility exercises
for short Suboccipital, Scalene, SCMs,
Upper
trapesius,
Levator
scapula,
Pectoralis minor and major muscles and
isometric neck muscle strengthening
exercises to train and strength muscle
balance necessary for postural control of
neck (prone axial extension, prone
scapular adduction, resisted isometric
cervical flexion, extension, rotation. In this
phase of therapeutic program our patients
also underwent 4 different types of
McKenzie neck exercises: retraction and

Methods
This was a prospective longitudinal study
conducted between December 2016 and
August 2017. We evaluated 12 patients
suffered from nonspecific neck pain for at
least the previous 12 weeks at least 5 days
a week and their between the ages of 18
and 45. The subjects with neck pain were
recruited from Neuromotor Rehabilitation
Center Sf.Maria, Craiova. Patients with a
history of cervical trauma or postoperative
conditions;
those
with
inflammatory rheumatic disease histories,
tumoral
diseases,
and
severe
osteodegenerative changes, were not
included in this study.
Following the evaluation of the medical
histories of the patients, musculoskeletal
examinations were performed. The present
level of pain was evaluated with a 10-cm
visual analog scale (VAS). Mobility of
cervical spine was assessed by the chin to
sternum distance, chin to acromion
distance and tragus to acromion distance.
Northwick Park Neck Pain Questionnaire,
which determines disability related to
cervical pain, was administered to all
patients. Measurements were taken at
baseline and after the 2-month intervention
period. The results obtained are expressed
as means and standard deviation (SD).
Description of intervention
All subjects received a specific exercise
program (isometric neck exercises,
stretching exercises of neck muscle, PNF,
McKenzie technique, Yumeiho massage,
trigger points therapy, postural correction
exercises)
and
a
standardized
physiotherapy protocol (antalgic and anti
inflammatory electrotherapy).
The intervention program was conducted
for two months, three times per week with
sessions of 50 minutes, a total of 24
sessions, supervised always by the same
physiotherapist.
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extension with overpressure, retraction and
lateral flexion with overpressure, both
were done in sitting position and retraction
and extension with traction and rotation,
extension mobilization, this two exercises
were given in supine lying. We also used
PNF neck extension pattern. The postures
of the subjects during the exercise
programs progressed from sitting to prone
on elbow. Resistance against rotation,
extension, and lateral flexion was provided
during the exercise in order to induce
strong muscle contractions.
Once recruitment deficits of the deep
cervical muscles have been adequately
addressed, endurance and strength training
were initiated. Both endurance and
strength training may reduce neck pain.
The deep cervical flexors play major roles
in maintaining posture control and stability
of the neck when it is in neutral or midrange positions that commonly occur
during functional daily activities. In
addition to neck strengthening, exercises
for the middle and lower trapezius as well
as the rhomboids muscles were initiated.

For enhancing kinesthetic awareness for
postural control we trained the patients to
correct a forward head posture and
protracted scapulae.
Results
All subjects were assigned to a single
group. The effects of the 8-week of
physiotherapy intervention on intensity of
neck pain and mobility of cervical spine
were analysed.
Participants were tested before (Preintervention) and following specific
exercise program (Post- intervention) for
severity of neck pain (VAS scale),
mobility of cervical spine (chin to sternum
distance, chin to acromion distance and
tragus to acromion distance) and neckrelated functional difficulties (Northwick
Park Neck Pain Questionnaire). The results
are expressed as means, standard
deviations (SD) and percent values, and
are presented in Table 1.and 2. The
comparison of the evaluation parameters is
shown in Table 2.

Table 1. Results achieved by the subjects before and after the specific exercises program
Parameters
N
PrePostinterventio intervention
n
VAS
12
5.16±0.93
0.83±0.83
Chin - sternum distance

12

7.16±0.93

6.25±1.21

Chin - acromion distance

12

19.8±1.54

16.6 ±1.08

Tragus - acromion
distance
NPNPQ

12

15.75±1.35

13.08±1.31

12

18.3±1.16

1.31±1.4

*Data presented as mean ± SD.
From baseline to 2-months, pain intensity improved from 5.16 points (SD = 0.93) to 0.83
points (SD = 0.83, Table 1); this was a mean reduction in pain intensity from baseline of
83.87% (Table 2).
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Table 2. Difference (mean ± SD and percent values) between the results achieved by the
subjects in the first and second assessment
Mean
Std.
Mean
Difference deviation
Difference
T2/T1
T2/T1
% T2 /T1
VAS
4,33
0,10
83,87%
Chin - sternum distance
0,91
-0,79
12,79%
Chin - acromion distance
3,16
0,46
16,03%
Tragus - acromion
2,66
0,04
16,93%
distance
NPNPQ
16,99
-0.2
53,09%
When the distance from the chin and the
sternum of the subjects was measured in
the erect position, the mean pre- and postexercise distances were 7.16 ± 0.93cm and
6.25 ± 1.21 cm, respectively. The mean
pre- and post-exercise distances between
chin and acromion were 19.8 ± 1.54 cm
and 16.6 ± 1.08 cm, respectively. The
mean distances between tragus and
acromion were 15.75 ± 1.35 cm and 13.8 ±
1.31 cm before and after the exercise,
respectively (table.1). The final values for
cervical mobility distances increased by
12.79% for cervical flexion, 16.03% for
rotation and 16.93 for lateral flexion, when
compared to baseline values (table. 2).
The Northwick Park Neck Pain
Questionnaire (NPNPQ) was used for the
initial examination and after specific
intervention (eight weeks). The mean
NPNPQ scores of patients with neck pain
declined in a significant manner from a
mean score of 18.3±1.16 (57.18%) to a
mean score of 1.31±1.4 (4.09%) after the
second assessment (table 2). A significant
increase of 53.09% compared to baseline
assessment scores could be noticed. At 8
weeks, his NPNPQ dropped to 4.09%
representing a 95.91% improvement in
function.
Discussions
The results of this study demonstrate that a
specific exercise program associated with
a standardized physiotherapy protocol
(antalgic
and
anti
inflammatory
electrotherapy) leads to improvement in
neck pain and mobility of cervical spine

and level of disabilities after 8-week
training period.
We used the VAS, cervical mobility
distances and NPNPQ as standardized and
validated outcome measures. Management
consisted of isometric and stretching
exercises of neck muscle, PNF and
McKenzie
technique,
soft
tissue
mobilizations and postural re-education
and antalgic and anti inflammatory
electrotherapy.
After eight weeks of physiotherapy
exercises protocol, subjects have achieved
effective outcomes in relation to the
intensity of their pain, the level of cervical
movements and the degree of disability.
Reducing perceived pain and improving
the mobility of the cervical spine segments
are the two important objectives to be
achieved through the rehabilitation
program. In addition, previous studies
have established a strong association
between deep neck flexor weakness and
neck pain, warranting strengthening of
these muscles for those with neck pain and
poor posture[7.8]..
Many studies have suggested importance
of cervical movements in the rehabilitation
of the neck. Among the various causes of
neck pain, mechanical dysfunction is the
most common cause, and dysfunction of
the intervertebral joints decreases the
mobility of the cervical spine segments.
Reduced joint mobility in the neck
influences the adjacent joints as a
compensatory action to produce the
pathological movement chain of the entire
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vertebra [9]. Tension headaches also have
been reported to be inversely correlated
with the ROM of the cervical vertebrae
[10].
McKenzie’s cervical exercises and
proprioceptive neuromuscular facilitation
have been used and are effective on
cervical spine function, in maximizing
muscle strength of deep neck flexors, and
controlling the level of pain. In addition
McKenzie technique associated with
Yumeiho massage, and trigger points
therapy was effective in correcting posture
of the neck, and indirectly reduced stress
and
chronic
myalgia
previously
experienced by the patients.
Several authors have studied the
significance of head posture in subjects
with neck pain with restricted range of
motion in the cervical spine. In this study,
cervical mobility was used as an outcome
measure
using
different
distances
measured with a tape. Combined treatment
resulted in greater improvement in, chin to
acromion distance and tragus to acromion
distance while the chin to sternum distance
was not significantly different because our
treatment based on improvement cervical
extension and lateral flexion and rotation
movements more then on anterior flexion
due to the presence of the forward head
posture.
The treatment protocol decreased selfreported pain, after intervention with some
subjects achieving a median of 0 on the
pain scale. Significant improvement in
functional activities was also noted
according to NPNPQ, in all domains. At 8month, the neck pain index was reduced
with 53.09%. The detectable change
reported for these outcomes represented a
clinically meaningful and true change,
respectively, in patient status.
The previous study found the similar
results. Zronek et al, (2016) examined the
effects of exercise programs based on
strength and endurance combined with
other conservative treatments and found a
positive effect[11].

Physiotherapy interventions for chronic
neck pain showing the strongest support
for an effect on pain are strength and
endurance training (supported by two trials
by Stewart et al. and by Ylinen et al.,
treating patients with chronic non-specific
neck pain) [12.13].
In regard to manual therapy, massage
seems to have an effect on pain in patients
with chronic non-specific neck pain,
supported by Sherman et al.[14].

Conclusion
The goal of neck rehabilitation is to help
the patient to return to the highest level of
function, while improving the overall
quality of life physically, emotionally, and
socially. The focus of rehabilitation is on
relieving pain, restoring normal joint
mobility, strengthening of specific postural
muscle groups, postural retraining. In
addition it is essential to use measures that
prevent people from bad postures that lead
to neck pain.
Within 8 weeks of treatment, improvement
was demonstrated in all outcome
measures. At 8 weeks, the patient no
longer reported functional limitation
symptoms and participated fully in their
anterior daily activities.
Based on the results of this study, it could
be suggested that a specific exercises
program associated with standardized
physiotherapy methods and medication,
(antalgic
and
anti-inflammatory
electrotherapy,
nonsteroid
antiinflammatory and muscle relaxing
medicines) is effective in reducing neck
pain intensity and disability and improving
health-related quality of life for people
with cervical postural syndrome.
The physiotherapy intervention may be
effective treating patients with cervical
postural syndrome, because it adopts
simple, non-invasive, inexpensive and
conservative procedures as treatment
which will help reduce the limitations and
discomfort caused by the pain, thereby
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improving the quality of life of these
patients.
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STUDY ON BASKETBALL STATISTICAL PARAMETERS FOR MEN
UNDER 16
Petreanu Adrian Gheorghe, Petreanu Manuela
U.M.F. „Carol Davila” Bucharest, adress Street Eroii Sanitari no 8

Abstract: In this paper we proposed an analysis of performances at junior men's basketball
team – Steaua CSM referring to the statistical parameter values recorded during official
games of the National Championship under 16 years of age. The team of subjects composed
of 15 legitimate athletes with an average age of 15 and 8 months and averaging high 1.87 m.
In this study were used 22 statistical parameters classic in basketball game, during 19 official
games in the semi-finals and the final tournament. The data obtained from the individual
game statistics records made by the technical staff were centralized by us, in order to achieve
a basketball team performance pattern at this age category. The game and performance model
obtained is of great relevance useful and validated by the sports performance achieved by
Steaua CSM team namely, the first place in the 2016-2017 edition of the National
Championship which can be used by specialists in the field of programming and planning of
sports performance training.
Key words: basketball, team, game statistics
Introduction
One of the most common methods of
monitoring sports performance is using
game-related
statistics
to
evaluate
technical and tactical behavior, as well as
the efficiency of players and teams
throughout the season. [1]. The importance
of quantitative analysis in sports using
objective data such as game statistics is
prominent in the last years. In the specific
field of basketball, the significance of this
topic is outstanding, and has been a matter
of subject of articles in academic
journals.[2]
The quantitative analysis of sports is a
growing branch of science and, in many
ways one that has developed through nonacademic and non-traditionally peerreviewed work.[3]
Defining possessions as a the starting point
of basketball statistics a possession starts
when one team gains control (or
possession) of the basketball and ends
when that team gives up control of the
basketball. Teams can give up possession
of the basketball in several ways, including
(1) made field goals or free throws that
lead to the other team taking the ball out of
bounds, (2) defensive rebounds, and (3)

turnovers. Note that under this definition
of a possession, an offensive rebound does
not start a new possession; an offensive
rebound starts a new play.
In this article want to introduce the basic
variables of basketball analysis, we use a
variety of available data sources to
describe the distributions of these
variables. Because the
concept of
“possessions” plays such a central role in
analyzing basketball, we undertake an
extensive analysis of possessions [4] using
statistical data recorded in the competitive
year 2016-2017. And finally, we provide a
detailed listing of the sources of data for
analyzing basketball statistics, which we
hope will help jump start more research on
basketball. The purpose of the research is
to develop a qualitative and quantitative
assessment of the game for the under 16
men's basketball teams that participated in
the Romania National Champioship and to
propose a model of sport performance for
this age.
Material and methods
To obtain a more accurate study we used a
number of research methods specific for
physical education and sports, which
together with the statistical and
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mathematical methods, constituted the
basis of our article. An important role in
our study was the documentation method
and the study of the available literature in
the field. The large volume of information
have been collected by the coaching staff
of which one of the author was part of.
Results
The team of subjects composed of 15
legitimate athletes with an average age of
15 and 8 months and averaging high 1.87
m. In this study were used 22 statistical
parameters classic in basketball game,

during 19 official games in the semi-finals
and the final tournament.
This complex palette of statistics that
characterizes
the
game
(the
abovementioned 22 parameters) has a big
importance and is necessary to be taken in
consideration in optimizing the strategy of
training regardless the competition levels
of the teams. The game parameters and
patterns, which will be analyzed in this
study are represented by the following
tables.

Table no 1: Statistical and performance representation of basketball attack actions for under
16 team
Etap FTA/FT FT
2PA/P 2Pt
3PA/P 3Pt FGA/FG FG
EFG TPP
e
M
%
M
%
M
%
M
%
%
G
ES 1 36/18
50
71/29
40,84 12/4
33,3 83/33
39,76 42,17 88
3
ES 2 17/13
76,47 67/33
49,25 18/6
33,3 85/39
45,88 49,41 99
3
ES 3 23/13
56,52 64/34
53,12 20/3
15
84/37
44
45,83 92
ES 4 30/18
60
58/24
41,37 10/3
30
68/27
39,71 41,91 75
ES 5 8/3
37,5
55/22
40
25/6
24
80/28
35
38,75 65
ES 6 13/5
38,4
43/15
34,8 25/7
28
68/22
32,35 37,50 56
ES 7 27/14
51,85 53/22
41,5 21/9
42,8 74/31
41,89 47,97 85
5
ES 8 17/11
64,7
61/31
50,81 21/5
23,8 82/36
43,9 46,95 85
ES 9 13/10
76,92 59/25
42,37 21/5
23,8 80/30
37,5 40,63 76
ES
7/4
57,14 64/32
50
23/5
21,7 87/37
42,53 45,40 83
10
3
ES
32/19
59,37 62/24
38,7 17/2
11,7 79/26
32,91 34,18 72
11
6
ES
10/6
60
56/24
42,8 31/10
32,2 87/34
39,08 44,83 86
12
ES
23/12
52
44/17
38
17/1
5,8
61/18
29,51 30,33 48
13
ES
16/9
56,2
56/38
67,8 24/8
33,3 80/46
57,5 62,50 106
14
ETf 20/15
75
58/26
45
13/2
15
71/28
39,44 40,85 73
1
ETf 18/8
44
62/32
52
16/2
12
78/34
43,59 44,87 78
2
ETf 31/16
52
57/28
53
13/2
15
70/30
42,86 44,29 72
3
ETf 11/5
45
47/23
49
22/6
27
69/29
42,03 46,38 69
4
ETf 21/9
43
62/23
37
16/9
56
78/32
41,03 46,79 82
53
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5
Tota
l
Mea
n

373/208
19,6
/10,9

1056,
07
55,58

1099/5
02
57,8/26
,4

867,3 365/95
7
45,65 19,2 /5

483,
9
25,4
6

1464/59
7
77 /31,4

770,4 831,5 1490
7
4
40,55 43,76 78,4
2

Here are some explanations of various abbreviations and statistics that we track in our study
(table no1): FTA – the number of free throw attempts ; FTM – the number of free throws
made ; FT% – the percentage of free throws made, FT% = (FT / FTA) x 100; 2PM – the
number of 2 point shots made; 2PA - the number of 2 point shot attempts; 2Pt% – the
percentage of 2 point shots made, 2Pt% = (2Pt / 2PtA) x 100; 3PM – the number of 3 point
shots made; 3PA – the number of 3 point shot attempts ; 3Pt% – the percentage of 3 point
shots made, 3Pt% = (3Pt / 3PtA) x 100; FGM – the total number of field goals made, FG =
2Pt + 3Pt; FGA – the total number of field goals attempted, FGA = 2PtA + 3PtA; FG% – the
percentage of field point shot made, FG% = (FG / FGA) x 100; EFG - effective field goal
percentage EFG% = (2Pt + 1.5 x 3Pt) / FGA; TPPG – the total number of point made in
game.
Table no 2: Defensive statistics and performance for under 16 team
Etape R
R
RPG STLP
ToP
APG PFMP
PFRP
TRPP
Def
Off
G
G
G
G
G
ES 1 37
16
53
7
18
6
22
25
76
ES 2 31
13
44
11
18
13
21
19
95
ES 3 21
19
40
20
17
14
8
17
68
ES 4 30
12
42
8
26
8
24
20
72
ES 5 28
17
45
16
16
9
14
10
41
ES 6 22
14
36
13
17
8
22
14
53
ES 7 23
16
39
17
34
14
23
22
78
ES 8 35
19
54
10
17
14
14
14
60
ES 9 34
18
52
10
28
12
28
12
85
ES
37
13
50
13
12
11
17
9
69
10
ES
27
18
45
16
20
4
23
18
71
11
ES
25
17
42
24
15
16
17
8
71
12
ES
27
17
44
10
21
4
24
17
56
13
ES
32
10
42
26
20
26
15
12
76
14
ETf 1 26
12
38
13
11
21
19
19
63
ETf 2 41
24
65
6
19
20
22
19
53
ETf 3 28
11
39
3
15
11
24
25
79
ETf 4 27
11
38
11
13
20
23
18
63
ETf 5 31
20
51
5
17
13
21
19
79
Total 562
297
859
239
354
244
381
317
1308
Mea
n

29,5
7

15,6
3

45,2
1

12,57

18,63 12,8
4
54

20,05

16,68

68,84

POSS
100,84
90
82
82
79
71
92
80
90
86
81
85
65
90
70
73
74
71
75
1536,8
4
80,89
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In table no 2 we used the following abbreviations for statistical parameters: the number of
defensive rebounds - R def; the number of offensive rebounds - R of; the number of rebounds
per game – RPG; the number of steals per game – STLPG; the number of turnovers per game
– ToPG; the number of assists per game – APG; the number of fouls made per game –
PFMPG; the number of fouls received per game – PFRPG; the number of total points
received per game – TRPPG; POSS – number of possesion per game.
Basketball performance depends primarily on shooting 2-point field-goals and on securing
defensive rebounds [5–7]. In close contested games, however, fouls and free-throws exhibit
increased importance for determining game outcome than for lesser contested games [7, 8].
Other remaining game statistics such as offensive rebounds, turnovers, steals and assists are
not reported consistently as discriminating performance variables for winning and losing.
When contrasting the best and worst teams, the best performance variables for long term
success are related to assists, steals and blocks, denoting the importance of passing skills and
of defensive skills along outside and inside court positions [9].
To win, teams and individuals try to score more points per possession than their opponents, in
this case we nead to estabilish the number of possession which a team of this level have. A
general formula to estimate possessions for team is[3]:
POSS = FGA + 0.44 × FTA – Rof + TO
Oliver (2004), Hollinger (2003, 2004, and 2005), all use possessions as the foundation for
their analyses of basketball statistics.
Possessions and points made / received
120
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80
60
40
20
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1

2

3

4
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6

7
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8

9 10 11 12 13 14 15 16 17 18 19
TPPG

TRPPG

Fig no 1 The evolution of the relationship between possessions, points scored and points
received
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Fig. no 2 : Te evolution of percentage efficiency of throws to the basket

Discussions and conclusions
In addition, basketball specialist argue that
there is typically a tradeoff between
possession usage and efficiency. In reality,
many analysts would motivate that this is
the central optimization problem for a
basketball team[10] Oliver (2004) provides
an empirical example of such an
optimization. Players use up their easy
opportunities to score on dunks, lay-ups,
and wide open shots. However, as they
increase their possession usage beyond
those shots (and assists), the quality of the
opportunities fall. But they fall at different
rates for different players. Furthermore,
teams adjust their defensive strategies to
reduce the efficiency of the players most
likely to be able to shoulder a higher
possession rate. All of these factors have
resulted in it being difficult to obtain
conclusive evidence on the negative
relationship between possession usage and
efficiency. What is necessary is a credible
instrument
(something
related
to
possession usage, but with no independent
effect on efficiency) to isolate the
relationship between possession usage and
efficiency.
Following the analysis of the game
statistics parameters presented in tables 1
and 2, we can propose to the specialists in
the field the following sports performance
model, which can be used as a benchmark

in planning and the proces of training in
under-16 athletes in the men's basketball.
• Free throw: 20-22 per game out of which
at least 11-13 scored, resulting in a
minimum efficiency percentage 55-57 %;
• 2 point shots: 58-60 of attempts per
game, out of which a minimum 27-29 have
to be successful, maintaining a higher
percentage then 45-47 % , to this category
of throws;
• 3 point shots: 19-22 of attempts per
game, out of which a minimum 5-7 have to
be made, witch reprezantes 26-28 %;
• Field goals: 77-80 attempts per game, out
of whith 32-34 made witch is a 41- 43
field goals procentaje;
• Total points: 78-80 total points per game;
• Rebounds: 45-47 per game out of whith
29-31 defensive and 15-17 offensive;
• Steals: 12-14 per game;
• Turnovers: maximum 18 per game;
• Assists: 12-14 per game;
• Fouls: 20 made and 16 received;
• Total points received per game: 65-68
• Effective Field Goal percentage: 43,76
%;
• Team posseseion: 80 – 82
The the following statistical parameters:
FGA, EFG, FTA, FT provides specialists
in the field an instant snapshot of what's
happening in the game. If your team have
beter results beat in all four stats, you will
always win. Basketball is really simple, to
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win you either need to shoot a higher
percentage or take more shots than your
opponent. That's all you can do. That's the
only way to win a game.
In conclusion knowing basketball statistics
of performance especially at juniors, are
absolutely necessary thus realizing real
feedback on the effectiveness is planned
and the sport periodization made by
coaches.
References
[1]. Sampaio, J., McGarry, T., CallejaGonzález, J., Jiménez Sáiz, S.,
Schelling i del Alcázar X, Balciunas,
M.
(2015).
Exploring
Game
Performance in the National Basketball
Association Using Player Tracking
Data. PLoS ONE 10(7): e0132894.
doi:10.1371/journal.pone.0132894
[2]. F. A. López, R Martinez, Ruiz M.
(2010) An application to spatial
statistics to basketball analysis; The
case of Los Angeles Lakers from 2007
to
2009.
http://www.upct.es/~beside/Textos/UP
CTpaperonLakers.pdf
[3]. Kubatko, J., Oliver, D., Pelton, K., and
Rosenbaum, D. T. (2007) A Starting
Point for Analyzing Basketball
Statistics, Journal of Quantitative
Analysis in Sports: Vol. 3: Iss. 3,
Article
1.
DOI:
10.2202/15590410.1070
[4]. Oliver, Dean. Basketball on Paper
(2004)
Brassey’s,
Washington,
DC.“Established Methods.” 1996.
Journal
of
Basketball
Studies
,http://www.rawbw.com/~deano/methd
esc.html#pyth. “New Measurement
Techniques and a Binomial Model of
the Game of Basketball.” 1991. Journal

of
Basketball
Studies
,http://www.rawbw.com/~deano/articles
/bbalpyth.html
[5]. Karipidis A, Fotinakis P, Taxildaris K,
Fatouros
J.(2001)
Factors
characterizing a successful performance
in basketball. J Hum Movement Stud;
41(5):385–97.
[6]. Malarranha J, Figueira B, Leite N,
Sampaio J.(2013) Dynamic Modeling
of
Performance
in
Basketball.
International Journal of Performance
Analysis in Sport; 13:377–86.
[7]. Sampaio J, Janeira M. (2003)
Statistical analyses of basketball team
performance: understanding teams’
wins and losses according to a different
index of ball possessions. International
Journal of Performance Analysis in
Sport.; 3(1):40–9.
[8]. Kozar B, Vaughn RE, Whitfield KE,
Lord RH, Dye B. (1994) Importance of
Free-Throws at Various Stages of
Basketball Games. Percept Motor Skill;
78(1):243–8.
[9]. Ibanez SJ, Sampaio J, Feu S, Lorenzo
A, Gomez MA (2008) Ortega E.
Basketball game-related statistics that
discriminate between teams' seasonlong success. European journal of sport
science; 8(6):369–72.
[10]. Hollinger, John. Pro Basketball
Forecast: 2004-05 Edition 2004.
Brassey’s, Washington, DC: Brassey’s.
-Pro Basketball Forecast: 2005-06 Edition.
2005. Brassey’s, Washington, DC:
Brassey’s, 2005.
-Pro Basketball Prospectus: All-New
2003-04 Edition. 2003. Brassey’s,
Washington, DC: Brassey’s.

57

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
OPPORTUNITIES IN THE EXPLOZIVE POWER DEVELOPMENT
FOR CHILDREN IN THE GYMNASIUM
Popovici Adrian
Secondary Scool No.1, Tulucesti, Galati, Romania

Abstract: In the context of actual educational performance, we consider the explosive power
development, for the children in the 8th grade, a mean of achieving their future professional
performance, conceived in this way within activities of physical education and sports.
In our oppinion, by creating and developing a system based on specific means of sports
games, we can successfully develop this motor ability.
The study has been developed during October 2016 – May 2017, on a number of 26 people
(17 boys and 9 girls), representing children in the 8th grade.
Data regarding the parameters of the explosive power development determined by the second
test, support the hypothesis that by applying a special program based on using sports games
within the activities of physical education and sports, a visible progress is noticed, for this
combined motor skill.
The main conclusion drawn from this study was that the use of sports may represent an
important milestone in the choice of teaching and training methods to achieve educational
goals priority. At the same time, using sports games is also an extra motivation for children in
relation to attending those teaching activities of physical education.
Key words: teaching activities, the explosive power, sports games, physical education
Introduction
Human’s driving force is decribed as the
quality of the human organism that can
develop in ontogenesis. Also named
„physical qualities” they are of two types:
basic and specifical [1].
Another approach describes human’s
driving force as an essential quality of
muscles that is expressed through
muscular movement, conditioned by the
structure and basic capacities of different
human body sistems and by psychiatric
processes [2].
The same author refers to the drive force
mentions that in various weights they are
present in every act of human movement.
There isn’t any movement that can be done
remotely. During performing acts of
movement there are manifestations of all
the movement skills present in the same
time, each one of them participating at
some degree at realizing the act of
movement. The level of speed, skill,
endurance, strength and flexibility is not
determined only by movement skill but also
by it’s maximum values [2].

In conclusion, reffering to the allegations
of the specialists, the drive forces are
interconditioned, they have characteristical
elements, that they are based on using the
body’s energy resource, their assessment
permits objectification of physical training
and fitness and are part of the driving
ability of individuals based on clear and
thorough systematization. In the context of
the definition of driving skills, expansion
(combination of speed and strength) is one
of the most important (if not the most
important) driving qualities in volleyball.
Representing a combined explosive power
quality, taking part in speed and strength,
muscle power is the maximum expression
developed in minimum time, muscle
strength is that quality that allows the
muscle to produce an explosively labor.
Explosive power level depends on the
number and speed of the neuromuscular
units involved. Speed could allow a
primary choice relatively early, but the
number of units is determined by the
neuromuscular muscle mass, so that
selection is determined when it will reach
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an appropriate level of development. This
does not preclude work aimed at
developing this quality. Specific jumping
attack hit of the game of volleyball, it's
explosive power of lower limb muscle
chains and pelvic girdle.
Plyometric exercises are designed to
produce fast and powerful movements,
improve nervous system functions and are
used to improve performance in a large
area of sports.
This type of training has long been a basic
method to athletes who need to develop
their explosive power. Plyometric training
involves performing intense exercises that
involve explosive muscular contractions,
high intensity invoking stretch reflex: the
maximum length of a muscle before
performing contraction, leading ultimately
to obtain a higher contraction force.
If we compare the speed under the regime
of force and force under the regime of

speed, we can distinguish the following
[3]:
- Speed under power (expansion) is
characterized by working with loads
between 30-65% of the possibilities. Only
under such conditions we may obtain
improvement in the indices of jumping [4];
- Strength in speed mode (explosive force)
is characterized by working with loads
between
65-80%
of
maximum
possibilities. In this case only the
explosive force may improve [4].
The definition of explosive power is: the
ability of muscle groups to develop
maximum force in a short time [5].
Material and methods
The study was conducted during October
2016 - May 2017 on a number of 26
subjects (17 boys and 9 girls), representing
children in the 8th grade: experimental
group (Table 1) and the control group
(Table 2):

Experimental Group
No.
Name and Surname
1.
S.G.
2.
S.B.
3.
V.T.
4.
Z.G.
5.
D.B.
6.
H.A.
7.
L.R.
8.
P.M.
9.
P.N.
10.
V.C.
11.
B.D.
12.
C.R.
13.
N.D.

Table no.1
The sex
Feminine
Feminine
Feminine
Feminine
Masculine
Masculine
Masculine
Masculine
Masculine
Masculine
Masculine
Masculine
Masculine

Control Group
No.
Name and Surname
1.
M.T.
2.
M.B.
3.
P.I.
4.
R.G.
5.
T.A.
6.
C.M.
7.
C.C.
8.
J.K.

Table no.2
The sex
feminine
feminine
feminine
feminine
feminine
masculine
masculine
masculine
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9.
10.
11.
12.
13.

K.A.
L.A.
O.R.
A.A.
B.E.

masculine
masculine
masculine
masculine
masculine

We have ensured that the two groups are homogeneous in terms of age, level of education
and gender ratio.
Through this study we aimed to confirm the hypothesis that the application and
implementation of a system with the specific of sports games can successfully develop the
explosive power.
The control group has worked with the specifical physical education and basic athletics and
gymnastics.
The experimental group received a program based on specific elements and techniques of
sports games (Table No. 3):
Experimental’s Group exercises:
No.
Game
1.

Volleyball

2.

Basketball

3.

Handball

Table no.3
Drive system
Technical element
Technical process
The bird
The bird with two
hands from vault
Attack
Attack from zone 4
Attack from zone 2
Attack from second
line
Block
Individual block
Colective block
Serve
Serving the ball from
a vault
Dunking
Short range dunk
Mid-range dunk
Long-distance dunk
Penalty throws
Short-distance throw
Long-distance throw

Testing explosive power in the two groups was achieved through long jump from standstill.
Two jumps were made and the best performance was noted.
Results and discussion
The following tables show the evolution of the explosive power gained that was gained
within an scholary year, the testing was done through the long jump from standstill.
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Experimental Group
No.
Name and
Surname
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

S.G.
S.B.
V.T.
Z.G.
average
D.B.
H.A.
L.R.
P.M.
P.N.
V.C.
B.D.
C.R.
N.D.
average

Table no.4
Long jump from standstill
Initial Testing
Final Testing
(cm.)
(cm.)
180
185
160
170
180
185
190
205
177,5
186,25
220
235
210
220
250
250
240
245
235
245
225
235
215
217
210
214
210
215
223,88
230,66

Control Group
No.
Name and
Surname

Table no.5
Long jump from standstill
Initial Testing
Final Testing
(cm.)
(cm.)
1.
M.T.
170
170
2.
M.B.
170
175
3.
P.I.
180
180
4.
R.G.
175
170
5.
T.A.
150
160
average
169
171
6.
C.M.
230
235
7.
C.C.
200
205
8.
J.K.
245
245
9.
K.A.
240
235
10.
L.A.
230
230
11.
O.R.
220
220
12.
A.A.
220
221
13.
B.E.
224
225
average
226,12
227
a. The comparative results of the average values between the initial and final testing of the
two experimental groups are as following (Table 6):
The comparative results – Experimental Group
The sex
Initial Testing
Final Testing
(average)
(average)
feminine
masculine

177,5
223,88

186,25
230,66
61

Table no.6
Average
difference
(progress)
8,75
6,78
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By analyzing Table 6 we see an increase in explosive power values recorded at final testing
compared to initial testing of the experimental group. This is shown in Figure 1:

Figure no.1 Comparative results between test averages
Legend:
1. Experimental Group – feminine
2. Experimental Group – masculine
b. The comparative results of the avrege difference (progress) between the two groups (Table
no.7):
Comparative results between the two groups
Table no.7
The sex
Average difference
Experimental Group
Control Group
Feminine
8,75
2
Masculine
6,78
0,88
From analyzing Table no.8 we can see that the Experimental Group recorded higher values
than the Control Group. We can see more details in Figure no.2:

Figure no.2 Diferrence of the two groups averages
Legend:
1. Feminine
2. Masculine
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Conclusions and recommendations
Following the experiment conducted using
concrete
arguments
reinforced
by
mathematics, namely research hypothesis
is confirmed that the application and
implementation of a drive system with the
specific sports games can successfully
develop explosive power.
Accompanied by plotting mathematical
processing as eloquently reflecting upward
dynamics of the subjects corresponding
results achieved, enables us to make the
following partial conclusions, as a whole,
will strengthen the hypothesis of this
study:
- The superior results obtained by the
sample of subjects at final testing
compared to initial testing in relation to the
explosive power development, proposed
training program is due to be implemented
in teaching physical education activities;
- The difference between progress
(average difference) of the experimental
group compared to the control is major,
which entitles us to conclude that the
effectiveness of sports in relation to the
explosive power development has proven
to be beneficial to the detriment of
athletics and gymnastics.

We recommend using sports in physical
education
classes,
both
for
the
development of certain motor skills and,
especially, for an increase of class
attendancy.
References
[1]. Cârstea, G., (2000) Teoria și metodica
educației fizice, Editura An-Da,
București, , p.19;
[2]. Balint, L., (2003) Teoria educației
fizice și sportului – sinteze, Editura
Universității Transilvania, Brașov, , p.
133, 167;
[3]. Radu, I. (2003), Studiul de caz ca
mijloc de cercetare și intervenție
psihopedagogică,
În
“Omagiu
profesorului Miron Ionescu. Studii și
reflecții despre educație”, coord. V.
Chiș, C. Stan, M. Bocoș, Editura Presa
Universitară Clujeană, Cluj Napoca, ,
p.188;
[4]. Alexandrescu, D., Neamțu M., (2000)
Atletism, Editura Omnia Uni SAST,
Brașov, p.106,151;
[5]. Balint, L., (2003) Teoria educației
fizice și sportului – sinteze, Editura
Universității Transilvania, Brașov,
p.187.

63

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
THE STUDY OF THE MOTOR CAPACITY INDICATOR IN
ACADEMIC MEDICAL STUDENTS
Petreanu Manuela , Petreanu Adrian Gheorghe
Universitatea de Medicina si Farmacie “Carol Davila” din Bucuresti, Bd. Eroii Sanitari nr. 8

Abstract: The study of motor capacity of students must be a permanent concern for factors
that have attribute and responsibilities tangent to shaping generations in training. The present
study presents the dynamics of the motor capacity and the efficiency of the didactic activity
after the application of two different instructional programs specific to aerobic gymnastics,
on two different groups of students from the University of Medicine and Pharmacy "Carol
Davila" Bucharest, from the second year of study. In this paper we used the motor capacity
indicator that synthesizes the results from a set of three general physical training tests.
Following the results of the two testing - initial (at the beginning of the academic year) and
the final (at the end of the academic year) it was found that both groups have had increases
in average values, and at the student group from General Medicine, it is noted that the value
of the growth size is higher, which shows that the instructional program applied to it was
more efficient. In conclusion, increasing the level of general physical training of students in
medical academic environment depends on the content and means used in the aerobic
gymnastics lessons.
Key words: aerobic gymnastics, motor capacity, students
Introduction
The study of motor capacity of students
must be a permanent concern for factors
that have attribute and responsibilities
tangent to shaping generations in training.
The essential condition of teachers from
the academic world with this orientation is
the closure of a feed-back type pragmatic
circuit in which findings shall not restrict to
an end in itself, but automatically induce to
the accurate analysis of the causes
generating scarce aspects and effective
measures for improvement.
General physical training ensures "the
development of basic motor skills and
functional capabilities of the body; it
enriches the general background of motor
skills, ensures the harmonious physical
development of morpho-functional indexes
that condition the practice of the sport
branch "[1].
At the age when the growing and
developing processes are still active it is
necessary to develop the motor capacity
through different kind of specific means”
[2] and as novel as possible given the
particularities
of
age,
morphophysiological
and
psychological

particularities. After Colibaba (2007) [3],
as an institutionalized activity, the physical
education means to select from a multitude
of physical exercises the most adequate
and efficient ones, according to specific
pedagogical, physiological and hygienic
principles and norms adjusted to age,
gender and educational objectives.
One of the teaching objectives of physical
education and sport in higher education is
also the development of motor skills, the
improvement of physical condition of the
students, in order to obtain an optimal
health
condition,
while
ensuring
compensatory effects on the intellectual
activity. Thus, aerobics is one of the means
with which these goals can be achieved.
The results obtained during a research
carried out by Popescu V. [4] have led to
the conclusion that modern physical
exercise programmes (fitness, Pilates and
stretching), if systematically performed,
contribute to increasing the motor potential
and influence positively and significantly
the personality dimensions pursued
(Activity
and
Sociability),
having
beneficial effects also on the psychosocial
life of students. These programs can offer
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a great variety of moves and multiple
possibilities for the structuring of motion
sequences by combining various elelments
and positions. The variety of technical
elements that are permanently combined in
a multitude of dynamic structures,
combinations, compositions, rhythms and
various choreographies, usually develop in
conjuction with a musical background.[5]
Aerobic step exercise is aerobic training
methodis aerobic training methods which
have a great role in improvement of
aerobic
fitness,
physical
health,
cardiovascular
fitness
and
body
composition profiles.Aerobic step exercise
includes a series of dance movements in
step by step form which are repeated
frequently by music. [6]
The purpose. The aim of this paper is to
study the dynamic of motor skills level ,
the stability of the teams and, last but not
least, the efficiency of the teaching
activity. Through this study we aim to find
undiscovered ways in order to optimize the
general physical training among the
students in U.M.F. "Carol Davila"
Bucharest so we can apply the most
optimal variants of general physical
training programs within the specific
aerobics gymnastics classes.
The hypothesis. If we apply different
instructional program specific to aerobic
gymnastics within the physical education
and sport classes, then we can establish
their effectiveness through the results
obtained after the tests concerning the
motor capacity indicator?
Materials and methods
The research for the issue in question was
performed by applying the following
methods: reading and analysis of the
specialized
scientific
literature
(documentary analysis), the notes taken
during the gymnastic lessons, the use of
the experimental method, evaluation
methods, the tests method and the
statistical-mathematical method.
In order to assess and to have an overall
picture of the level of physical training and
of the motor capacity of students who

practice aerobic gymnastics within the
Physical Education and Sport discipline of
the University of Medicine and Pharmacy
"Carol Davila", was used in this paper, the
motor skills indicator – MSI [7], indicator
which summarizes the results to a set of
three samples of general physical training,
through a single assessment, calculated by
adding the number of repetitions, converted
into points (approximately 50 % of the
final note). The three exercises aimed to
highlight: a. the strength and resistance of
the arms muscles and of the scapularhumeral belt
(incline push ups), b.
strength, resistance and speed of
contraction of the abdominal belt (exercise
for testing the abdominal muscles), c.
reach, coordination and resistance under
speed (jumps).
Subjects covered in this study were aged
between 18 and 20 years, female students
in the second year of study, who have
opted for Aerobic Gymnastics at the basic
training class within the Physical
Education and Sports discipline. They
were divided in 2 working lots, one
consisting of 60 students from the Faculty
of Medicine, where the "dance and aerobic
step" instructional program was applied
and the other group of 51 students from
the Faculty of Pharmacy, where was
applied another instructional program,
containing yoga and pilates. These tests
have been made on the two groups, at the
beginning and at the end of the academic
year 2016/2017.
Description of programs
The first program, which was addressed to
the student group at the Faculty of
Medicine (2nd lot) was made up of the
following means of aerobic gymnastics:
Aerobic Dance - is a very rhythmic aerobic
form,
with
choreographers
using
sequences and combinations of basic and
specific aerobic steps adapted to the style
of music (jumping-jack, lunge, knee-lift,
kicks, march, jogg, skip, step-toch, pas in
“V”, grap-fine, heel-up etc.), steps from
sport dance (mambo, cha-cha, salsa, jive,
rock and roll etc), steps from modern
65

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
dance ( street dance, hip-hop, jazz, funky)
With this group there were 2 groups of 26
etc.; this form contributes to the
and 34 students respectively, one lesson
development of general body resistance,
per week.
improved coordination, rhythm, and is an
The second program applied to the other
attractive form for any age.
group from the Faculty of Pharmacy (1st
Step Aerobics - is a form which
lot) included the following means: contributes to functional improvement of
exercises specific to the pilates method,
the cardiovascular system and tonifies and
both standing and at floor level - beginner
keeps in shape, in particular, the lower
and medium level exercises, yoga
limb muscles; is based on structures and
exercises, classical ballet exercises
combinations of aerobic and dance steps
adapted to aerobic gymnastics for keeping
adapted to the step (the platform). They
in shape.
were used in different combinations and
Also with this group there were 2 groups
with other types of movements specific to
of 30 and 21 students respectively, one
gymnastics both standing and at floor
lesson per week.
level.
Results
Table 1: The results of the inaitial and final tests at the two groups and the dynamics of the
evolution of the motor capacity indicator
Statistical
indicators

Group 1

Group 2

X

Ti
Tf
Ti
39,05 44,31 41,21

Tf
47,71

S

7,87

10,16

C.V.

20,16 21,28 21,58

T

- 4,33

- 9,80

˂ 0,05
5,26

˂ 0,05
6,5

9,43

8,89

21,30

p
Diff.of
average

Table no 2: Statistical indicators – initial testing
No Mean Media Modu Min
su
n
l
b
Grou 60 39,05 38
31
25
p1
Grou 51 41,21 41,5
40
26
p2
Table no 3: Statistical indicators – final testing
No Mean Media Modu Min
su
n
l
b
Grou 60 44,31 42
42
30
p1
Grou 51 47,71 48,5
38
28
p2
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Max

Rang
e

Error
Stand.

30

Averag
e
Dev.
6,57

1,10

Sample
Varianc
e
62,05

55
73

47

6,71

1,14

79,15

Max

Rang
e

Error
stand.

Sample
variance

75

45

Averag
e
Dev.
7,41

1,32

88,93

84

56

7,89

1,31

103,39
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The size of increase
15.77 %

16
15.5
15
14.5
14
13.5

13.45 %

13
12.5
12
Lot 1 Pharmacie

Lot 2 General Medecine

Figure no 1: The size of increase
Discussion
The average - At the first lot, the mean
value recorded at the initial testing was
39.05 points and in the final testing the
subjects had an average of 44.31 points
with a difference of the averages of 5.26
(table 1,2,3);
At the second lot, the mean value
recorded in the initial testing was 41.21
points and in the final testing the subjects
had an average of 47.71 points with a
difference of the averages of 6.5 (table
1,2,3);
The coefficient of variation (variability) - it
expresses in percentage the measure to the
degree of homogeneity of the subjects [9]
and it was 20,60 at the initial testing and
21,28 to the final testing, at the General
Medicine lot, which means that the
homogeneity of the subjects was great, the
average being representative. As for the
second group of subjects, it had a
coefficient of variation of 21.58 in the
initial testing and the final testing of 21.30,
which means that the homogeneity of the
subjects was great and to this lot, the
average being representative (table 1).
The size of increase – represent the
medium progress expressed in percentage
or the effect produced of the subjects by

the pedagogical programs implemented
and was calculated using the formula:
The size of increase = the difference
between averages (X Tf – X Ti) / X Ti *
100
As shown in Chart 1, to the group 1, the
recorded values have increased by 13,45 %
to the indicator followed in this study and
the second group recorded values with an
increase of 15.57% from one test to the
another.
After applying the Student t test between
the initial and the final test at group 1 we
obtained the value of - 4.33;
the value of "p" for group 1 being less than
0.05 shows that the null hypothesis is not
confirmed, so there are differences
between the two tests.
After applying the Student t test between
the initial and the final test at group 1 we
obtained the value of – 9,80;
the value of "p" for group 1 being less than
0.05 shows that the null hypothesis is not
confirmed, so there are differences
between the two tests.
Conclusions
From the statistical analysis presented
above, from the information obtained from
the initial and final tests to the three
general physical training samples,
respectively the motor capacity indicator,
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it was noticed that following the
application of the programs proposed by
us on each lot, there were increases of the
average in both lots, from one test to
another.
Comparing the two lots, the one made up
of the students at the General Medicine
Faculty, who applied the program mainly
made of aerobic dance and aerobic step,
had a better percentage in the size of the
growth than the other lot, where exercises
from Pilates and yoga have been applied,
which leads us to the conclusion that the
first program was more effective in terms
of content.
Training components within these
programs should be exposed, as far as
possible, in relation to their individual
peculiarities, to the capacity of each
participant in the training process; so,
experience has shown that within each
group the level of technical knowledge,
specific to the sporting industry, as well as
the general motricity, differs greatly; in the
same group we can meet both beginners,
advanced and performers.[9]. As a result,
in higher education, aerobics gymnastics is
an effective way of optimizing the classes
conducted with the students, a means with
multiple valences on the body.
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THE DEVELOPMENT OF COORDINATING CAPABILITIES IN THE
FOOTBALL AT JUNIOR LEVEL C
Stoica Doru 1 ,Barbu Dumitru 1
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Faculty of Physical Education and Sport/University of Craiova, Romania

Abstract: This paper proposes a study on finding the most efficient methods and means for
the development of coordinating capacities in junior C football players from U. Craiova
Sports Club. We also sought to find the optimal training report for coordinating capabilities
so as to achieve consistent team progress.
The purpose of the research is to determine the optimum ratio between working with the
skilful leg and the clumsy leg in ever-changing conditions of play, which will ensure the most
substantial progress for both feet after a few months.
The research lasted 4 months, with a program of 5 weekly training sessions of approximately
120 minutes and a friendly game Saturday, every two weeks. Four tests were performed
initially at the beginning of June, Intermediate I and II in July and August and the final test at
the end of September.
By using both analytical and global working methods, and through multilateralism in
preparation, the variety and transfer of skills are at the same time, thus increasing the level of
skill development. We can say that by working 30% more for the clumsy foot there is the
possibility that by transfer we can get favourable results for both legs.
Keywords: football, coordination skills, workout, performance.

Introduction
Nowadays,
in
modern
football,
ambidexterity represents a compulsory
quality for those who intend to be total
football players "an important role in his
development being played by the type of
central nervous system of the athlete, that
is, his temperament." [1] "It is closely
related to the other basic motor skills, and
is educated and developed in the training
process, in which a great deal of skills are
introduced." [2] Ambidexterity means the
capacity to master every movement of the
body and to action according to the strict
requirements of the game. "All movements
requiring skill require rapid execution of
technical procedures, "in order to surprise
and mislead the opponent. [3] “We
increasingly notice that the increased
dynamics of the game is supported by
some superior qualities of ambidextria and
the movement of the actual execution
process." [4] By developing ambidexterity,
you can increase your control over the ball
when confronted with the opponent, on
different pitches (wet, muddy, snowy) and

in different weather conditions (windy,
rainy etc.).
Ambidexterity represents the finest and
most complex quality in professional
football. "But similar to the speed,
coordinating capacities are largely
determined genetically, considering their
degree of tradability is lower." [5] It gives
us the precise and refined harmony of
movements that make a technical element
appear in the eye of the spectator as being
precisely, economically and easily
performed; released. "As the athlete is
closer to technical perfection, he needs less
energy" [5], "controlling execution by
means of feed-back mechanisms fed by
sensory
information
(chemical,
mechanical, luminous variations ), selected
on previous experiences that have been
memorized " [7] ambidexterity helps the
player to move all over the pitch with
minimal effort and increased efficiency.
Material and method
Research hypotheses
1. Applying a complex of means for
developing ambidexterity during 5-6
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weekly training sessions, for about 6
months determines the improvement of
indexes related to the clumsy leg.
2. The exaggerate application of a complex
of exercises for the clumsy leg could have
a negative effect on the skilled leg, by
stagnation or involution.
Research aim
The aim of this research is to find the
optimum ratio between the work with the
clumsy leg and that with the skilled leg, a
ratio that could result in the most
substantial development, for both legs,
after some months,.” When the
fundamental
nervous
processes,
excitement and inhibition come to suit
properly, resulting in some fine, stable,
well-coordinated and efficient motor
skills". [8]
Research subjects
We used 5 exercises on a lot of 24
children, aged 14, "knowing that skill is
being educated at an early age, its elements
being acquired more heavily after the age
of 16" [8], from U Craiova Sports Club.
They were divided in 4 groups of equal
value, each group being made up of 2
defenders, 2 midfields and 2 attackers.
Organization of research
The research lasted for 6 months AprilOctober 2017; there were 5 training
sessions per week, 120 -130 minutes each,
and a friendly game at the end of the week
on Saturdays, twice a month. We made 4
tests: initial, at the beginning of April,
intermediary I and II in May and June and
final, at the end of October.
Means used
First trial: to control the ball exclusively
with one leg, between cones, against the
clock, on a 30-meter distance, departure
from standing. The cones were placed
every 3 metres. There were 20 exercises:
10 for each leg, alternately. At this trial we
were interested in:
➢ the minimum time for one run;
➢ the time average for each leg, for the 20
exercises;
➢ the average number of touching the ball
during the 20 exercises.

The second trial: to take over the ball,
from the air, with the upper part of the
shoe; the ball is thrown by a teammate
from the penalty point. There were 20
exercises for each leg, alternately. Only the
successful exercises were recorded,
meaning that after taking over, the player
was to pass to himself then he had to send
the ball through a grid placed in the two
corners of the large square. 16,5m
The third trial: shot on goal, with the
upper part of the shoe, from 16,5 m. Along
the 16,5-meter line 6 balls were placed, in
each corner, every 2 meters towards the
inside of the pitch. The player performed
20 exercises from each corner. Only the
balls that exceeded the goal line, in the air,
were recorded. If the ball fell on the goal
line or hit one of the poles, the exercise
was correct.
The fourth trial: to control the ball
through 5 cones fixed every 2 metres, pass
to himself towards the centre of the field
and then shot on goal, with the upper part
of the shoe, from outside the large square.
The first cone was fixed at 2m. in front of
each corner of the square. The player
performed 20 exercises on each side of the
square. Only the ball that exceeded the
goal line, in the air, were recorded. If the
ball fell on the goal line or hit one of the
poles, the exercise was correct.
The fifth trial: to control the ball among 6
cones (without timing) placed along the
central axis of the goal, followed by
passing the ball through a grid on the goal
line and next to each of its poles. The ball
was passed from outside the large square.
The cones were placed every 2m., the first
one being placed at 2m. in front of the
large square. The player performed 20
exercises for each leg. Only the exercises
with the ball passing through the grid were
recorded.
After these trials, the children had a
common schedule during the training
sessions and a specific program for each
group, concerning the work with both legs.
Thus:
➢ group I worked only for the clumsy leg;
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➢ group II worked for both legs equally;
➢ group III worked more 25% for the
clumsy leg;
➢ group IV worked more 25% for the
skilled leg.
Data analysis and interpretation
• For the first trial (see Table 1),
concerning the minimum time achieved,
you can notice that the second and third
groups recorded a higher progress for the
clumsy leg with a difference of 0.4
seconds; 0.6 seconds and 0.1 seconds. The
fourth group had a favourable progress for
the clumsy leg with a difference of 0.4 sec.
Concerning time average , the first and
third group had great progress for the
clumsy leg, the biggest difference being
recorded by the first group (0.9 sec.),
compared to the third group (0.3 sec.). The
second and fourth groups had favourable
results for the skilled leg, with a difference
of 0.3 sec. and, respectively, 0.4 sec.
For the average number of touches, the
first and third groups recorded greater

progress, with 0.6sec.and respectively 1
sec. for the clumsy leg. The second and
fourth groups recorded favourable results
for the skilled leg, with a difference of
0.7sec.and, respectively, 0.6sec.
• For the second trial (see Table 2), the
greatest progress was recorded in the first
group for the clumsy leg, 31% and the
third group 29%, also for the clumsy leg.
The greatest progress for the skilled leg
was recorded in the fourth group, with
29%. The progress average for each leg
was favourable for the clumsy leg, with a
difference of 2,38%.
• For the third trial (see Table 3), you
can notice a greater progress in the fourth
group, 25,5%, followed by the second
group, 15.5%, for the skilled leg. For the
clumsy leg, the first group recorded a
progress of 17%, followed by the third
group, with 11%. The progress average for
each leg was favourable to the clumsy leg,
with a difference of 1.52%.

Table no.1
Ball control through cones for a 30-meter distance
Grou Re co rd e
p
d
p ara me te
rs

Initial
test

Skilled leg
C l u ms y l e g
Total progress
The
for
both
legs
difference
of
Final test P r o g r e s
Final test P r o g r e s s
progress for
Initial test
s
achieved
both legs
achieve
d

7,1

6,6

0,5

7,9

6,8

1,1

1,6

0,6

7,4

7

0,4

8,4

7,2

1,2

1,6

0,8

8,2

9,7

1,5

7

9,4

2,4

3,9

0,9

6,9
No.2 Minimum
time
Time
7,6
average
Average
8,4
number of
touches
7
No.3 Minimum
time
Time
7,5
average

6,5

0,4

7,8

6,5

1,2

1,6

0,8

6,7

0,9

8,5

7,8

0,7

1,6

0,2

Minimum
No.1
time
Time
average
Average
number of
touches

9,8

1,4

7,6

8,2

0,6

2

0,8

6,4

0,6

7,7

6,7

1

1,6

0,4

6,8

0,7

8,3

7

1,3

2

0,6
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Average
8,5
number of
touches
7,2
No.4 Minimum
time
Time
7,7
average
Average
8,8
number of
touches

9,5

1

7

9,1

2,1

2,2

1,1

6,2

1

7,5

7

0,5

1,6

0,5

7,1

0,6

7,8

7,5

0,2

0,8

0,4

10,4

1,6

7,1

7,8

0,7

2,3

0,9

• For the fourth trial (see Table 4), the progress recorded for the clumsy leg is almost equal
in the first three groups (23,5%, 26% and 27,7%), the fourth group recording a significant
progress for the skilled leg, 31%. The progress average for each leg was favourable to the
clumsy one, with a difference of 0.68%.
• At the fifth trial (see Table 5), the first and third groups achieve the same progression of
37% for the clumsy foot, while the fourth group achieves a 33% progress for the skilful one.
The second group achieves a greater advancement for 29.5% of the foot. The average of
progress for each leg is favourable to the unintentional with a difference of 14.6%.

Table no.2
Ball takeover, with string, from the air
Gro Skilled leg
Clumsy leg
up
Final test Progress
Final test Progres
Initial test
Initial
test
achieved
s
achieve
d

1

11 (55%) 13 (65%) 2 (10%)

2

8,6 (43%) 14,2
(71%)
12,7
( 14,8
63,5%)
(74%)
10,9
16,6
(54,5%) (83,5%)
The average of
progress for all
groups

3
4

5,9
(29,5%)
5,6 (28%) 5,3
(26,5%)
2,1 (10,5%) 5,1
(25,5%)
5,7 (29%) 5,4 (27%)
19,37%

12,1
6,2 (31%)
(60,5%)
8,4 (42%) 3,1
(15,5%)
10,9
5,8 (29%)
(54,5%)
7,7
2,3
(38,5%) (11,5%)
The average of
21,75%
progress for all
groups
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Total
progress
for
both
legs

41%

The
difference
in
%
between
the average
of progress
for the two
groups
13,5%

43,5%

- 18,5%

39,5%

10,5%

35,5%

-22,5%

41,12%

2,38%
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Table no.3
Shots on goal from the large square
Gro
up

1
2
3
4

Skilled leg
Clumsy leg
Final test Progres
Final test Progres
Initial test
Initial test
s
s
achieve
achieve
d
d

11,4
12,9
1,4 (7,5%)
(57%)
(64,5%)
10,2
13,3
3,1
(51%)
(66,5%) (15,5%)
11,2
12,8
1,6 (8%)
(56%)
(64%)
11,6
16,7
5,1
(58%)
(83,5%) (25,5%)
The average of
14,12%
progress for all
groups

Total
progress
for both
legs

6,3
9,7
3,4 (17%)
(31,5%) (48,5%)
6,6 (33%) 9,2 (46%) 2,6 (13%)

24,5%

The
difference
in %
between the
average of
progress for
the two
groups
9,5%

28,5%

- 2,5%

6,9
9,1
2,2 (11%)
(34,5%) (45,5%)
6.1
7,9
1,2 (9,5%)
(30,5%) (39,5%)
The average of
12,6%
progress for all groups

19%

3%

35%

-16%

26,72%

1,52%

Table no. 4
Controlling the ball among cones, followed by shot on goal outside the large square
Gro
up

1
2
3
4

Skilled leg
Clumsy leg
Final test Progres
Final test Progres
Initial test
Initial test
s
s
achieve
achieve
d
d

10.4
13,8
(52%)
(69%)
10,9
14,7
(54,5%) (73,5%)
11,3 (
16,6
56,5%)
(83%)
11,8
17,8
(58%)
(89%)
The average of
progress for all
groups

3,4 (17%) 6,2 (31%)
4,1 (19%)
5,3
(26,5%)
6 (31%)
23,37%

10,9
(54,5%)
6,0 (30%)
11,2
(56%)
6,1
11,7
(30,5%) (58,5%)
6,1
9,9
(30.5%) (49,5%)
The average of
progress for all
groups

73

Total
progress
for both
legs

4,7
(23,5%)
4,9 (26%)

40,5%

The
difference in
% between
the average
of progress
for the two
groups
6,5%

45%

7%

5,6
(27,7%)
3,8 (19%)

54,2%

1,2%

50%

-12%

24,05 %

47,42%

0,68%
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Table no.5
Controlling the ball among cones, followed by lateral pass
Gro
up

I

Skilled leg
Clumsy leg
Final test Progres
Final test Progres
Initial test
Initial test
s
s
achieve
achieve
d
d

9,6 (48%)

13,7
(68,5%)
II
9 (45%)
14,9
(74,5%)
III
9,5
14,7
(47,5%) (73,5%)
IV 9,2 (46%)
15,8
(79%)
The average of
progress for all
groups

4,1
4,7
(20,5%) (23,5%)
5 (29,5%) 4,9 (26%)

12,1
7,4 (37%)
(60,5%)
10,1
5,2
(50,5%) (24,5%)
5,2 (26%)
4,7
12,1
7,4 (37%)
(23,5%) (60,5%)
6,6 (33%) 3,8 (19%) 9,6 (48%) 5,8 (29%)
27,25%

The average of
31,85%
progress for all groups

Conclusions
By applying a logic complex system of
means, by repetition and cumulative effect,
you can ensure the superior indexes of
skill, a basic quality for the young football
player.
The exclusive training of the clumsy leg
leads to its obvious progress but has no
significant results for the skilled leg.
By using means and methods specific to
football game, during the weekly training
sessions and during the three parts of the
training session, you can achieve
substantial progress related to specific
skills in a short period of time.
Concerning progress, it is greater for the
skilled leg when you train both legs
equally.
By using the analytic and global training
methods and the multi-sided training, you
can ensure the diversity and transfer of
skills, leading to the development of them.
We can say that, training 30% more for the
clumsy leg, there is an opportunity to
obtain, by transfer, favourable results for
both legs.
In developing skills, the training process
has to be closely linked to the active and

Total
progress
for both
legs

57,5%

The
difference in
% between
the average
of progress
for the two
groups
-17%

54%

5%

63%

-11

62%

4

59,61%

-14,6%

aware participation of subjects, due to the
dependence between these and the
development level of the processes related
to the superior nervous activity.
Ball passing, apparently a simple technical
method is as difficult to be achieved as ball
takeover, ball control and shot on goal.
In order to record major progress
concerning ambidexterity, the ratio inside
the training session should be favourable
to the skilled leg.
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Abstract. Galvanic baths can be a form of therapy that associate the effects of galvanic
current and the beneficial effects of warm water, with the possibility of encompassing a much
larger body surface in treatment. We apply this form of therapy in a group of 40 patients with
hand osteoarthritis like a management approach in a Romanian rehabilitation clinic.
This form of electrotherapy can’t cure the osteortritis but has a good impact on the
functionality of a hand because the imapairement of the hand led to chronic and disabling
disease that can affects the hole human body.
Key words: galvanic bath, therapy, osteoarthritis
The hand is the most complicated
segment of the human body, making this
appreciation from the anatomy and
biomechanic point of view. Both, the
structure and the adapted function for the
human activities has an enormous
evolutive history, hand is the ,,organ” of
prehensiune and discriminative sensibility,
being in the same time an organ use to
expres the personality and profession.
The hand structures, tegument,
tendons, joints, nerves, bomes, muscules,
do necessite a complete integrity, a lack or
a deficit of any of those components can
compromise the functionality of hand and
also the functionality of life of individue in
the end.
The structure of joints changes with the
age, also called osteortritis (OA), and the
overuse, this is manifesting a little bit
more intense at old age.
At old age we can find osteortritis with
deformities due to degradation and loss of
the articular cartilage is a central feature
that is sometimes attributed to "wear and
tear". [1]
The aging changes in joint tissues that
contribute to the development of OA
include cell senescence that results in
development of the senescent secretory
phenotype and aging changes in the
matrix, including formation of advanced

glycation end-products that affect the
mechanical properties of joint tissues. [1]
Estimates from the Zoetermeer survey
found that radiographic involvement of the
distal interphalangeal joint (DIP) affected
more than half of men over the age of 65
and more than half of women over the age
of 55 [2]. Thirteen percent of men and
26% of women over the age of 70 were
found to have symptomatic hand OA
involving at least one joint in the
Framingham study [3].
Compared with those without symptomatic
hand osteoarthritis, subjects with the
disease had 10% reduced maximal grip
strength, reported more difficulty writing,
handling, or fingering small objects (odds
ratio = 3.4), and showed more selfreported and observed difficulty carrying a
10-pound (4.5-kg) bundle (odds ratio = 1.7
and 1.6, respectively). [3]
The osteoarthritic joint is characterized by
degradation and loss of the articular
cartilage, thickening of the subchondral
bone accompanied by formation of bone
marrow lesions and cysts, osteophytes at
the joint margins, variable degrees of
synovitis with synovial hypertrophy,
meniscal degeneration (knee), and
thickening of the joint capsule. [4]
In the case of many year of biomechanical
overuse of the hand, the old patient can
76

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
present some clinical symptoms the
The changes of hand osteoartritic joints
usually are pain when they use their hands
can be generalized or limited like:
for different activities, tremor, lost of range
risartrosis, presence of Heberden or
of motion or stiffness, swelling, a crunchy
Bouchard nodules, also inflammatory
sound (crepitus) when joints move, weak
erosive arthrosis (DIP, PIP, rare MCP).
grip.
Clinical symptoms of osteoarthritis according to stage
Latent osteoarthritis
Clinical manifestations are absent
Arthrosis
with Arthralgia, joint stiffness, limited movements
symptoms that are
manifested
Activate osteoarthritis
Arthralgia, joint stiffness, limited movements, signs of
inflammation (swelling, articular effusion, etc.)
Uncompensated
Joints dysfunction with marked limitation of mobility,
arthrosis
periarticular pain
The 2012 American College of
Rheumatology Recommendations present
the fact that the TEP (The Technical
Expert Panel) conditionally recommends
that all patients with hand OA should be
evaluated by a health professional, either
their primary care provider or an
occupational or physical therapist, for their
ability to perform activities of daily living
and receive assistive devices as necessary,
instruction in joint protection techniques,
and the use of thermal agents for relief of
pain and stiffness. [5]
This is also the management approach in
many Romanian rehabilitation clinic and
the management we use in our study. The
only difference is that tha evaluation is
made by the rehabilitation clinician, the
one that establish the management therapy.
Because OA has a poly-articular nature
and therefore is complex to study, it
warrants special attention [6, 7].
Kloppenburg M. et al talkink about the
starting how a study start they suggest that:
there is no current consensus on the
minimum and maximum pain level
required for study entry. It is proposed that
on entry to a study there be a hand pain
score of 40–80 mm on a 100 mm Visual
Analog Scale (VAS) or 4 to 8 on an 11point Numerical Rating Scale (NRS) (0 =
no pain; 10 = extreme pain) after
withdrawal of analgesic/anti-inflammatory
medications, which is what is currently

required in study design of OA clinical
trials. [8]
How presented Castrogiovanni and
Musumeci[9] in one article from 2016 that
are many article in the recent literature
about the use of (1) endurance training and
osteoarthritis; (2) strength training and
osteoarthritis; (3) flexibility exercise and
osteoarthritis; (4) aquatic exercise and
osteoarthritis.
Literature studies about hand osteoarthritis
talk about different terapeutic management
possibilities like: occupational therapy,
periodic rest, heat, splinting, topical pain
medications and oral pain medications.
In comparison to the 2012 guidelines
recommended by the American College of
Rheumatology
for
the
use
of
nonpharmacological and pharmacological
therapies in OA of the hand, we see that
the latest studies provide additional
options to help treat patients. [5]
Concerning
nonpharmacological
recommendations, which are limited to
evaluation of activities of daily living,
joint protection techniques, provision of
assistive devices, use of thermal
modalities, and provision of splints for TM
joint OA, there is no mention of therapies
such as Kaltenborn manual therapy, radial
nerve mobilization, Maitland’s passive
accessory mobilization, custom-made
splinting, balneotherapy, magnetotherapy,
and paraffin bath therapy. [10]
77

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
Table 1. Classification criteria for osteoarthritis of the hand, classification tree format*
[11]
1. Hand pain, aching, or stiffness
and
2. Hard tissue enlargement of 2 or more of 10 selected joints
and
3. Fewer than 3 swollen MCP joints
and either
4a. Hard tissue enlargement of 2 or more DIP joints
or
4b. Deformity of 2 or more of 10 selected joints
* The second and third distal interphalangeal (DIP) joints may be counted in both item 2 and
item 4a. The 10 selected joints are the second and third DIP, the second and third proximal
interphalangeal, and the first carpometacarpal joints of both hands. This classification method
yields a sensitivity of 92%and a specificity of 98%.
We propose another view reguarding the
treatment approach, the one that is
frequently used in Romanian balneorehabilitation clinics for the treatment of
hands osteoarthritis.
In Romania, the use of different electric
therapy is usually applied for the cure of
osteoarthritic joints. One of this very used
method is the galvanic bath, a form of
electrotherapy that provide a therapeutic
form of continuos current thru the water to
human body.
We find also that the mainly use method to
evaluate the outcomes is the pain at rest
and during the ADL (activities of daily
living) assessed with a visual analog scale
(0-10cm), loss of range of motion (ROM),
grip and pinch strength and we decide to
use the same evaluation form for our
patients.

month period of time the patients that
address to Phoenix Physical medicine and
reabilitation clinic from Craiova.
Using some criteria, we choose 40 patients
for our study, 20 that undertake
kinetotherapy for the hand, terapeutic
masage and galvanic bath therapy
(galvanic bath group - BG), and other 20
were treated only with kinetotherapy and
terapeutic masage (control group - CG).
We establish some rigourous criteria to
include the patients in the survey.
First of all, we start with the sign consent
from all of the patients after they decide to
fully participate to our study and furfill all
study criteria.
Study inclusion criteria:
- patients who did not use anti-algic and
anti-inflammatory drugs 2 weeks before
the enrolling in the study.
We use ACR Clinical Criteria for HandArthropathy to select the patients:
- Pain or stiffnes in the hand plus 3 of the
following 4 criteria

STUDY GROUP
Using the ACR critheria to diagnose the
hand osteorthritis, we evaluate on an 878

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
- swelling to no more than 2 MCFs
 patients that present one of the
- subchondral bone condensation at least
contraindication for the galvanotherapy:
one IFD
 after careful examination of the skin of
-deformation to at least one joint of the 10
the treated area, the detection of abrasions,
selected
wounds, dermatological injuries, infection
- pain at least 2 of the 10 joints
in the treated area, applications of
(trapezometacarpine, IFP, IFD fingers II
cosmetic creams, is also an exclusion
and III bilateral)
criterion for the study
Exclusion criteria are created also based
 epilepsy
on
the
galvanotherapy
 acute haemorrhage
contraindications:
 osteomyelitis
 patients that do not like this type of
 malignant tumors
therapy because the hypersensitivity or
 febrile patients, cachets or those at risk of
galvanic intolerance
visceral or somatic decompensation
 patients who use medication (pain and

superficial
and
deep
vein
antiinflamatory) 2 week before the
thrombophlebitis
presentation in the clinic
 high blood pressure
The study group consisted of 28 women
 patients with inflammatory rheumatic
and 12 males, by age group the patient was
diseases (eg rheumatoid arthritis, psoriatic
randomized like in the table below:
arthritis), cancer, cognitive dysfunction
Table 2. Distribution of the study group by age and sex
Age
Women
Mens
31-40 years
1
0
41-50 years
6
2
51-60 years
10
4
over 60 years
11
6
The preponderance of patients are over 60 years of age (42.5%), followed closely by those
aged 51-60 years (35%). 20% of patients were between 41 and 50 years of age and only one
patient was under the age of 40 years (2.5%).
We continue to refer to the patient's background and characteristics.
Table 3. Distribution of the study group by sex and area of origin
The living environment
Women
Mens
Total
Urban
12
2
14
Rural
16
10
26
From the environmental point of view, 14 patients came from the urban environment and 26
from the rural areas near the town.
Percentually, urban patients accounted 35% in totaly compared to 65% of those caming from
the rural area.
The difference appears, as can be seen from the previous table due to the prevalence of
womans cases from rural areas (40%). As regards the group of women, there are a small
difference between urban and rural cases.
Concerning the working daily activity of the patients all the patients were physically active,
especialy thse from the rural area, the household in the country implied hard work evry day.
We also studied the time since the onset of the first symptoms of the disease: in 62.5% of
cases (25 patients) the disease began less than 10 years ago, with only 37.5% (10 patients)
declaring a symptom onset for more than 10 years.
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Tabel 4. Distribution of patients depending on the time from beginning of
simptomatology
Years from beginning of simptomatology
No.of patients
0-5 years
15
6-10 years
10
Peste 10 years
15
The patients presented also the followings
conditions associated with hand and
osteoarthritis:
- Hypertension: 6 women and 3 men
- Obesity: 8 women and 2 men
- Diabetes type II: 3 women and 2 men
- Chronic ischemic heart disease: 5 women
and 2 men
- osteoporosis: 10 women
In the selection of patients, we considered
that the drug therapy for the associated
diseases makes possible the establishment
of complex rehabilitation therapy, which
does not negatively affect the respective
diseases.
The treatment of fist and hand
osteoarthrosis is complex. The treatment
aims to fight against pain, functional
impotence and muscle contraction, as well
as against deformations and aggravation of
articular degeneration.
The main therapeutic goals in applying
any of this type of treatment are as
follows:
- reducing the simptomatology, mostly the
pain
- mentaining / improving joint mobility
- maintaining / improving the muscle tone
- obtaining stability of joints
- preventing further damage to joint
cartilage
- improving the local circulation.
Electrotherapy is a form of conservative
physical therapy that uses different forms
of electric currents. Galvanic bath is a
form of therapy used in the treatment of
osteoarthritis that can not correct the
etiological links but can improve and
control:
pathophysiological
elements
(inflammation,
edema,
hypotonia,
muscular hypotrophy, pain);

- clinical, symptomatic and functional
elements (pain, muscle contraction, joint
stiffnes, etc.);
- systems of biological retroactivity using
feed-back circuits.
Bi- or quadri-cell galvanic baths are
positive effects using the continuous
current. These forms of electrotherapy
include the possibility of immersing the
upper and /or lower limbs, alternative or in
the same time, in water-filled cuvettes
connected to a continuous current
generator.
Biophysiological effects due to galvanic
current are:
It manifests with maximum intensity
around the axis connecting the two
electrodes, being specific to each pole.
1. an analgesic effect - manifested
especially at the anode, due to its action on
the sensory receptors of the pain from the
skin and on the sensory nerve fibers. The
analgesic-sedative effect is also explained
by the effect of current that increase the
peripheral receptor sensitivity threshold,
CNS and local microcirculation.
2. a stimulation effect - stimulation
manifested at the cathode, performs
muscle contractions as a result of current
action on motor nerve fibrils.
3. sedative effect - due to action on the
CNS,
resulting
in
osteo-articular
hyporeflexion, in the case of application of
the descending form of the galvanic
current (cranial anode +, podal catod -).
4. hypermiant - vasodilator - biotrophic
effect due to local vascular activation, but
with effects on general circulation.
5.
nonspecific
neuro-vegetative
regulation effect when applied to the
cervical region.
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the unpleasant sensation of passing electric
current.
For the modality 2 galvanic bath only one
circuit is used when referring to upper or
lower limb therapy, the condition being the
closure of the circuit (a cell being +,
another cell being-) and the polarity
depending on the required therapeutic
effect.
For the modality 4 galvanic bath, all cells
are used simultaneously, closing two
circuits, with the polarity respecting the
fixed therapeutic objective.
The amount of water in the reservoirs
defines the size of the surface of the
contact of water to the skin so if we want
to have a more active pole, we minimize
the amount of water in the reservoir on
which we want to act.
It is recommended to perform the daily
procedure, with a 20-30 minutes session,
in 10 sessions, repeted after more then 20
weeks.
Results and Discussion
Patients from the study followed daily, 3
times of week, and 4 times/week at home,
a 30-minute program of active hand and
finger mobilizations, bilateral, flexiextensions and exercises with various
resistance balls. Also, a predetermined set
of physical procedures, daily for 2 weeks.
In addition, patients in the BG group
followed daily, for 30 minutes a 4 cellular
galvanic baths procedure.
An evaluation was performed at the start
of the study and at the end of the study,
using: a visual pain analogue scale VAS
(100 mm), a rapid hand test for Moberg
Picking Up Test (MPUT).
Taking into account the objectives of the
recovery treatment we followed the
evolution of the patients in by balance the
values obtained in a data sheet for each
patient.
We analyzed the evolution of the VAS
score on the two groups of patients: the
galvanic bath group BG and the control
group CG.

Galvanic baths
This technique associates the effects of
galvanic current and the beneficial effects
of warm water (analgesic, vasodilator,
miorelaxant, sedative, etc.) with the
possibility of encompassing a much larger
body surface in treatment. Water becomes
a mediating medium between electrodes
and skin, so the current is distributed over
a larger body surface, and the current
density becomes smaller, without the risk
of burns at the applied intensity.
Galvanic baths consist of a therapeutic
technique in which the patient's limbs are
disposed in four/two small reservoir, in
porcelain or glass fiber reinforced with
polymerized plastic (the modern version),
in which case the procedure is called the
"quadricellular/bicellular galvanic bath".
Two/Four-cell galvanic baths
The galvanic bath is provided with an
electric stimulator, this provide the
continuous voltage required to supply the
four reservoirs. Each electrode (in some
models even 2) is made of graphite or
stainless steel, so the electrical circuit is
established through the patient body.
These electrodes are rectangular in shape,
having a thickness of approx. 10 mm,
width 60 mm, length 200 mm (for hands –
the superior reservoirs) and 400 mm (for
feet– the inferior reservoirs.
The present appliance is made up of two
main components:
- the electrostimulator and cell assembly (2
for upper limbs / 2 for lower limbs) and
two auxiliary components: the adjustable
and
shelf
seat
on
which
the
electrostimulator.
The quadricellular bath electric stimulator
supplies a max. 100 V for a current of
maxim of 100 mA. The working current
does not usually exceed 30 mA, being
regulated by the tolerance of the
patient.The water introduced into the cells
should be at body temperature (34˚C to
38˚C). In warm water (37˚-38˚C), we can
apply higher, better tolerated intensities, as
opposed to cold water, which accentuates
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Table 5. Mean of the values based on pain progression on VAS scale (mm)
Group
VAS initial score
VAS final score
BG
57
27
CG
54
34
Data analysis shows that the initial mean VAS score recorded in patients from the galvanic
bath group BG (mean 57) and it was lower for the patients in the CG control group (mean
54).
The best outcome was recorded for the BG patients group where during the treatment we
recorded the decrease of the score from 57 to 27, respectively a variation of 30 points, which
is a percentage decrease of 53% of the pain intensity.
The lowest incidence of VAS on admission was noted in the control group CG: 54. This
group recorded the VAS score at the end of treatment of 34, which means that the decrease in
pain intensity was only 38%.
The Moberg Picking Up Test (MPUT) test was performed according to the protocol
described in the literature, with the timer recording the time (in seconds) to the dominant
hand and then to the other, then the two times obtained were gathered and divided bytwo,
obtaning an average score that underline the hand functionality.
At the end of the study the Moberg test show that galvanic baths therapy has also improved
hand functionality (better MPUT times: 12.6 sec.vs 16.78 sec).
Table 6. Evolution of media MPUT score in the two groups
Group
BG
CG

Media MPUT inițial
17,9
18,5

Conclusions
From the study, correlated with the data
from the literature, the following
conclusions can be formulating:
1. Osteoarthritis is a chronic and disabling
disease that can affects all the joints.
2. From a morphopathologic point of view,
the arthroses are characterized by
regressive degenerative lesions of hyaline
articular cartilage, that will interest oalso
the subcondular bone, synovial and soft
periarticular tissues, and the clinical signs
will be pain, deformity of joints and
limiting movements at the respective
joints.
3. The etiology hand osteoarthritis of the
disease is multifactorial. Consideration can
be given to: repetitive mechanical stress,
age, genetic predisposition, biochemical
changes of cartilage etc.
4. The evolution of fist and hand
osteoarthritis, like in the case of all of the
osteoarthritis is a long-time disease and

Media MPUT final
12,6
16,7
has some peculiarities due to the different
degree of morpho-pathological changes
characteristic to each patient and his life
style.
5. The rehabilitation therapeutic approach
of patients with hand osteoarthritis should
include
all
pathophysiological
caractheristics and require the association
of diferent recovery resources: medication,
physical therapy, electrotherapy, hygieneeducation rules.
6. The recommended and correctly
performed application of galvanic therapy
is a valuable therapeutic option for those
patients for whom antiinflamatory drug
therapy has contraindications due to other
diseases or risks.
7. During the course of this study, no
patient showed worsening of the
symptoms, unpleasant side effects due to
the therapeutic application.
8. Correct and complete patient assessment
is an important component of the
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rehabilitation
management
program,
highlighting the need for standardized
scales to quantify and compare
improvement.
9. The best evolution was observed in the
patients with the galvanic BG group where
during the treatment we experienced a
decrease in the pain intensity of 53%
versus only 38% in the patients in the CG
control group.
10. The significant efficiency of the
galvanic current and the retention of the
positive effects obtained justify us
considering
physical
electrotherapy
treatment as the fundamental therapeutic
tool in the functional rehab of the
osteoarthritic hand.
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Abstract: As a complex process, training, in our case the handball game, is determined by a
number of factors, each with varying degrees and weights of influence in achieving it. The
effectiveness of approaching this process is determined by the ability of the specialist to
establish and understand the benchmarks and conditions on which to act. By working on the
logic of the approach we identified two groups of elements that determine the understanding
of the training process.
1. benchmarks in which we included:
- trends in the development of handball game
- the quality of sports training - an important requirement that characterizes the game's
development and therefore a basic element in the conception, orientation and realization of
the training.
2. Conditions represented by the individual performance capacity, knowledge and evaluation
of morpho-functional development level. The aim of the work is to provide the theoretical
and methodological clarifications needed in the successful approach of the training process
aimed at the performance of junior handball players.
Keywords; training, elements, dynamic, technique.
Introduction
The dynamics of the evolution of handball
in the world as well as on national level,
means a permanent concern for the
specialists in the field to sensitize,
understand and apply the decisive
elements
of
the
process.
Access to and use of knowledge in various
fields, biology, psycho-pedagogical or
technical sciences bring a particular
contribution both to the evaluation, to the
analysis and interpretation of the
phenomenon, and to the obvious scientific
rigor.
Letzelter and Letzelter (1982) identified
two basic aims of classical performance
analysis, a theoretical aim and a practical
aim. Theoretical performance analysis
seeks to understand the game structure, for
example, by identifying the performance
behaviours that are important for a given
sport. In theoretical performance analysis,
the general aim is to explain sports
behaviour using general models whose
empirical foundations provide useful
information for sports practice, such as

informing on the long-term planning of
training processes [1]
The big competitions highlight some
aspects that characterize the procedure of
handball playing. It can be appreciated that
handball manifests a dynamic, influenced
and defined by the level of expression that
the athletes present at a certain time.
“ Handball is a strenuous contact Olympic
team sport that places emphasis on
running, jumping, sprinting, arm throwing,
hitting, blocking, and pushing ”[2]
In addition to technical and tactical skills,
it has recently been shown that
anthropometric characteristics and high
levels of strength, muscle power, and
handball throwing velocity are the most
important
factors
for
successful
participation at the elite handball level[ 3].
The purpose of the paper
In our approach, we aim to synthesize the
crucial elements of the training process at
the junior level, on the basis of which the
specialists should direct their training in a
conscious way with the right means and
maximum efficiency.
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Having an improving, learning and overtraining goal, the training process is based
on the advances made in scientific research
(in the field), influencing its orientation,
methods and means of preparation.
With a pertinent analysis, we want to
highlight
certain
milestones
and
conditioning that occur in the training
process, which may be of a methodical,
organizational or regulatory nature, their
knowledge and correct use is a determinant
condition of efficiency.
Through this study we propose the
suggestion of some directions in the
training process, in order to increase the
efficiency of learning and improving,
especially the handball technique, given
the availability of children at this age.
Material and method
The study was conceived as a theoretical
and methodical material, in which, based
on the study of a large and representative
bibliography, but also on the accumulated
professional experience,
we tried to
synthesize the coordinates of a methodical
route that a coach should follow in the
junior handball training process.
The arguments of the approach are to offer
coaches, theoretical and practical elements
on which to form a clear conception of
approaching the training process on
different levels of training with junior
handball players.
We consider that certain aspects of a
conceptual nature, presented in the paper,
will be made towards the young specialists
in the field of handball, thus it would be
easy for them to form a theoretical and
methodological background, appropriate to
their level of activity.
Working hypothesis
The proper selection and use of the means
of action, based on theoretical and
methodological clarifications, increases the
efficiency of the training process.
Method
By acting as a specialist at various levels
in handball (from beginner to high
performance), I was able to relate to the
specialists both from the point of view of

the observers and from the discussions on
the issues raised by the training with the
junior
handball
players.
Critically
analyzing this factual support I noticed, the
lack of a unitary methodical substrate in
approaching the junior training process,
this being the main argument in the
elaboration of the study. Consequently, I
sought to identify and synthesize those
elements, which can be a reliable reference
in identifying a methodological line
appropriate to the training of junior at the
actuary level. Thus we identified two
groups of elements that can provide a clear
methodological line in the effective
approach to junior training, these being the
landmarks and conditioning.
1.Benchmarks
The dynamics of the performance of sports
in the handball game presupposes the
knowledge
of
the
developmental
tendencies, the characteristics of the game
model, but also of the progressive or
limiting elements.
All these are essential requirements that
underpin the design, orientation and
achievement of sport training.
Trends in the evolution of handball
Being a determinant of the game, these
tendencies must be met with necessity and
in the training methodology, modifying
the approach of training factors, especially
in qualitative terms.
The main trends in the development of the
handball game to be highlighted in the
playing of the most valuable teams in the
world were identified as:
a) - Increasing the game speed, expressed
through the realization of the playing
phases and the rhythm;
b) - the individual technique tends towards
perfection and efficiency, executed in
speed and under the opponent’s pressure;
c) - perfecting the specialization on the
post, in parallel with the mobility and
efficient operation on 2-3 other positions;
d) - the variety and mobility of the game
system, alternation in the use of systems;
f) - use of information techniques, favors
profound and thorough knowledge of the
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opponent, important factor in the stability
of the game strategy;
g) - the psycho-motor, athletic and special
training necessary to maintain speed and
force in the actions taken;
h) - the use of information techniques
fosters the profound and thorough
knowledge of the opponent, an important
factor in the stability of the game strategy
i) - the psycho-motor, athletic and special
training necessary to maintain speed and
force in the actions taken.
The quality of sports training
Most specialists attribute to the training
the character of being "total" by
understanding that "it is the only one able
to maximize performance."
The author assumes that this is not limited
only to biological development based on
motor skills, technical skills, etc., but also
to the development of the entire
personality, of the psycho-socio-behavioral
system based on the biological changes of
plastic and functional nature consciously
directed, we complete.
The need for a delimitation between the
junior and high performance athletes'
training is obvious.
Tschiene P., (1993) supports the necessity
of a theory of junior training, calling into
question the need to clarify the following
aspects:
"Theories of human action or the laws of
regulated mechanisms;
- Biological adaptation to different types of
sporting loads, at different stages of
development of the systems that take it;
- training of a sports training system; the
compilation of its chronological and
content patterns, routing and control
patterns for training measurements and
significant parameters;
- a training methodology for juniors based
on the laws of action conceived as a whole
"
Characteristics of the training process
a) It is a process of transformation and
development - Joch W (1995) appreciates
that transformation involves the process of
modifying all the determinants of

performance, more precisely of the
structure of performance, in different
stages the components have different
weights.
b) Training is a process of adaptation - in
the training process the adaptation takes
place in all situations and realities
regarding the training process - it is a
complex reaction of the body on the sports
training tasks - it can be defined as a
conditional adaptation of movement
c) The specialization process training - the
characteristics
of
the
day-to-day
competition - training, which is specific to
each branch, determines the morphofunctional specialization of the organism
(Dragnea A 2002), "notes that adaptation
specialization occurs mostly at the junior
age growth and development ".
d) The training is informational - the
athlete regulates the motor behavior, using
the information (stimuli) to which it gives
meaning, thus realizing the assimilation
and accommodation.
e) Regulatory training - training is a
complex process involving a number of
systems and subsystems that present
different degrees of relationship. The
regulation implies a process of planning
and ordering the activity, more precisely of
the performance.
2.Conditioning
It is known that training and competition
demands can only be met by athletes who
have the ability to accumulate technical
and tactical knowledge appropriate to their
level and to use them efficiently. They
have a highly developed bio-motor
potential and an adequate motivation to go
through an applicant training process.
The
individual
performance
capacity is the result of the congruence of
several factors, of which the skills, the
degree of maturity of the personality and
the level of learning and execution, with a
strong
educational
character,
are
important. Of these we will discuss skills,
the ability to assess the level of aptitude
manifestation is a prediction of
performance.
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Significant skills in sports performance
Sports performance, as we have
shown, is dependent on aptitude, which
acts systematically involving all somatic,
functional, biochemical or psychic aspects
in activity.
Epuran M., (1990), presents the overall
sketch of performance skills in sport from
the point of view of genetic determinations
and
environmental
determinations;
Knowing the level of morpho-functional
development
The level of development of children in
ontogenesis presents stages characterized
by peculiarities, which must be taken into
account in the process of approaching the
training.These features necessarily require
the design of models in which the main
features of development can be found.
The original (authentic) shape of the
model, in our case is the handball game,
played by a team of players of a certain
category or age, with a certain level of
readiness and performance. For detailing
the "original", we can design the following
types of models:
- Integrative game model
- orientation and selection model;
- model of training;
- model of scientific research.
For reasons of simplifying the issues
raised, we will only present the model of
the player;
- is visible as a variable of the integrative
model but also of the team model, being a
model in posts/positions, must be assessed
on the basis of four criteria:
a. skills necessary for the post - somatic,
motor, functional, psychic, psychomotor,
biochemical;
b. level of training: technical, tactical,
physical, psychic and theoretical;
c. role played in gaming and systems;
d. Expected individual performance.
Knowing the elements of the game
The scope of the problem is limited by the
levels of training we refer to juniors, we
insist on two fundamental elements of the
game with a decisive impact at this level,

that of the motor and technical capacities. .
a. The motor capacity model.
In the area of inclusion of the physical
training model, the following structural
elements or variables are included:
● health;
● physical development and body
constitution;
● exercise capacity model (aerobic and
anaerobic);
● specific skills and motor skills;
● Combined drive qualities: F / V, F / R, V
/ F, V / R, R / V, C / V, C / F;
● motor skills implemented in the
motorized structure of specific technical
procedures.
We highlight the connections of the
motoring qualities with the other
subsystems
(models)
sometimes
determinant in their application; for
example, we can not express ourselves
technically and tactically efficient without
the necessary physical support/
Technical training
The technical training (technical training)
aims to improve the handball behavior of
the players by increasing the control
capabilities of the movements, the
accuracy and the stability of the
executions, thus enhancing the possibilities
of adaptation imposed by the everchanging conditions in the game.The
technique is defined by Ghermănescu I.,
K., as "a set of specific motor skills in
form and content, which refers to the
handling of the ball, as well as to the
movements
of
the
players
for
maneuvering, skills that follow the laws of
superior nerve activity and biomechanics,
with the goal of maximizing the game "
Most authors agree that the technique has a
number of features including:
1. - has an individualized character
2. The game technique is the linking
element that ensures the player's or team's
expression unit;
3. - has evolutionary character, as a reflex
of adaptation to the new features of the
game.
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The technique consists of structures and
actions of the game, general forms of the
movements necessary to maneuver the
ball, or displacement for effective action in
relation to the rules and tasks of the game,
the catching of the ball, the holding of the
ball, the passing, the feints, the throwing at
the goal.
Dragnea A., C, appreciates that "the
technical process designates a concrete
motor structure or particular mode of
carrying out the technical process." "The
learning of the different branches of sport
is generally characterized by the laws and
stages of the learning of acts and actions",
with specific differences determined by the
particularities of the sporting branch[.4]
The same author, quoting Epuran M.,
mentions that "learning sports movements
is a particular type of learning because
performance is highlighted precisely by
the quality level of execution."
Learning and improving the technique in
the handball game must satisfy two
conditions:
a) training and improvement of the
mechanism for the execution of the
technical process;
b) building the ability to use the entire
technical arsenal in accordance with the
game in which opponents and teammates
impose the continuous adaptation of the
processes to the emerged situations.[5]
Conclusions
Technical training requires a complex
methodological process through which we
have to achieve a high degree of
knowledge and mastery of the technical
procedures specific to the handball.
However, only the strict appropriation of
technical procedures is not sufficient.

Conceptually but also from a practical
point of view, technical training appears
integrated in tactical training, respectively
integrated skills with tactical skills. The
game performs technical procedures,
variously and unpredictably chained,
adapted to the playing moments, to the
opponent's actions, to the ambient stress.
There is a clear need to approach technical
training on the basis of training models,
including gaming phases, attack and
defense actions conducted in terms of body
commitment, maximum demand for
driving skills, physical exercise capacity
and state of play mental tension.
Technical training is carried out within the
training hours (individually or collectively)
with methods and methodical training
methods supported, the activity being
staggered during the training stages.
References
[1]. Letzelter, H. & Letzelter, M. (1982).
Die Struktur sportlicher Leistungen als
Gegenstand der Leistungsdiagnostik in
der Training swissenschaft. Leistungs
sport, 12, 351-361.
[2]. Gorostiaga, EM , Granados C., Ibanez
J , Gonzalez-Badillo JJ , Izquierdo
M.,(2006), E̥ffects of an entire season
on physical fitness changes in elite male
handball players . Med Sci Sports
Exercise 38, 357 – 366.
[3]. Hoff, J , Wisloff, U., Engen, LC,
Kemi OJ., Helgerund J., (2002), Soccer
specific aerobic endurance training Br J
Sports Med ; 36 : 218 – 221
[4]. Dragnea, A., C., Teodorescu-Mate, S.,
(2002), Teoria Sportului, Editura Fest,
București , p.190.
[5]. Epuran, M., (1990), Modelarea
conduitei sportive, Editura SportTurism, București, p. 42.

88

Journal of Sport and Kinetic Movement Vol. I, No. 29/2017
ASPECTS OF NERVOUS MOTOR CONDUCTION VELOCITY AND
MOTOR RESPONSE AT ATHLETES
Denisa Enescu Bieru1, Germina Cosma1, Luminița Brăbiescu Călinescu1, Oana
Neamțu1, Marius Cristian Neamțu2, Ligia Rusu1
1

Faculty of Physical Education and Sport, University of Craiova, Romania
Department of Pathologic Physiology, University of Medicine and Pharmacy Craiova, Romania
Correspondence author address: Denisa Enescu Bieru, Street Brestei, nr. 156, Craiova, Romania,
E-mail:alunis_dendeni@yahoo.com

2

Abstract: Purpose of our study was to measure nervous motor conduction velocity and motor
response, important indicators of peripheral motor nerve function, in order to show their
significant differences at girls and boys athletes.
Studied group was formed of 27 athletes, 14 boys and 13 girls, with an experience, in one of
the practiced sports: fence or handball, for minimum 5 years, sports where the use of upper
limbs is different.
Using the Nihon-Kohden MEB 9100 device, was measured the nervous motor conduction
velocity, by stimulating the median nerve, at three levels: proximal (bicipital groove = level
3), elbow (level 2) and distal (radiocarpal joint = level 1) successively, at both arms. The
motor response was recorded at abductor pollicis brevis muscle, using surface electrodes
placed at a distance of at least 20 millimeters between them.
Were analyzed latency, duration, amplitude, area and interval and were statistically processed
using Student and Pearson tests. The obtained results showed significant statistic differences
at girls-boys comparison, for proximal segment, at both hands and for distal segment, only at
right hand.
The results emphasized highly significant statistic differences at studied athletes, for
amplitude and area parameters, at elbow and bicipital groove levels and for latency, in case of
proximal stimulation.
Both studied parameters, revealed their extremely important role in pointing out, the
neurophysiologic differences between girls and boys professional athletes.
Keywords: nervous motor conduction velocity, motor response, girls and boys professional
athletes.

Introduction
An objective index of the peripheral motor
nerve function, beside the motor response
(M response) is nervous motor conduction
velocity.
The motor conduction velocity (MCV)
measure is performed by stimulating the
motor nerve at two levels and is obtain by
calculating the ratio between the distance
(from one stimulation point to the other)
and the time necessary to cover this
distance.
M response (compound muscle action
potential - CMAP) corresponds to a
potential recorded from a muscle, through
surface electrodes (superficial muscle), as

a response to a unique stimulus applied on
a motor nerve, and represents an action
potentials’ sum of motor unit and is
characterized by latency, amplitude,
duration, surface (area) and shape [1].
Purpose of our study was to measure
nervous motor conduction velocity and
motor response, important indicators of
peripheral motor nerve function, in order
to show their significant differences at
girls and boys athletes.
Material and methods
Studied group was formed of 27 athletes,
14 boys and 13 girls, with an experience,
in one of the practiced sports: fence or
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handball, for minimum 5 years, sports
where the use of upper limbs is different
and the training type is characteristic. Age
homogeneity was remarked, as well as the
athletes height.
All subjects were informed of the study
procedure, purposes and knowing risks, in
order to obtain their informed consent.
Each individual was initially screened for
any history, signs or symptoms of either
peripheral neuropathy or compression
syndrome of the upper extremities.
Reaction time, coordination and nervous
conduction velocity influence the level of
sportive performance, therefore, being
essential for measuring and tracking them
in sports activities [2]. K. Takano et al. in
1991 obtained clear results, due to the
large number of investigated subjects, over
the correlation of conduction' velocity with
the tested subjects’ height, higher velocity
being recorded at the shortest tested
subjects [3].
Motor conduction velocity was tested by
stimulating the median nerve, at three
levels: proximal - bicipital groove (3),
elbow (2), distal - near the brachialis artery
and radiocarpian articulation (1) between
the tendons of the flexor carpi radialis and
palmaris longus muscles, successively, for
both arms.
The stimulation device was provided by
the Nihon-Kohden firm, for this test was
used Neuropack M1 MEP-9200 apparatus.
Muscular response was recorded at the
level of the tenar muscles (abductor
pollicis brevis), using surface electrodes
with a diameter of 8 mm placed at a
distance of at least 20 mm between them.
Stimulation was made at a distance of at
least 70 mm from proximal recording
electrode.

By stimulation from the three levels, the
following was obtained: for level 1 motor
response latency, the actual MCV values
being obtained through latency differences
2-1 (distal MCV) and 3-2 (proximal MCV.
Data obtained by recording the muscular
response were processed separately,
proving values for: latency, duration,
amplitude, area. The software was also
used for measuring the latency differences
of motor responses, recorded after
stimulation at the three levels: distal
(radiocarpian articulation = level 1), elbow
= level 2 and proximal (bicipital groove =
level 3). The interval, as shown by the
program for level 1, is, in fact, the latency
of response, following that only for levels
2 and 3 to represent the actual latency
differences.
Results
The interpretation of the data characteristic
to CMAP (compound muscle action
potential) has shown modifications at
every tested segment, for both upper limbs.
The following parameters were analyzed:
latency, duration, amplitude, area and
interval (the last one represents the
difference between
latencies from
segments of the same limb) and
statistically processed, by using Student
and Pearson tests.
Statistical analyze has shown that most
significant differences are between values
recorded for sportsmen, compared to those
from sportswomen.
Were noticed significant statistical
differences at comparison girls-boys, both
at left hand and right one, for the proximal
segment, regarding the distal one, the
recorded differences were significant only
for the right hand (Table 1).
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Interval

VCM

Interval

VCM

3-2

0.06
6

0.04
4

0.87
6

0.03
2

VCM

Interval

VCM

Interval

VCM

Interval

Table 1. Statistical comparison for interval and MCV values
1
2
3
2-1

Right hand
"p"
comparison
girls- boys
"p"
comparison
left - right

0.062

0.862

0.30
2

0.132 0.21
8
Left hand

correlation
left -right
"p"
comparison
girls- boys
"p"
comparison
left- right

0.56
5

0.25
6

0.18
9

0.49
1

0.43
7

0.51
0

0.25
0

0.58
4

0.16
6

0.35
2

0.50
1

0.41
3

0.12
4

0.41
7

0.13
2

0.42
5

0.29
9

0.19
6

0.55
1

0.04
7

0.216

0.942

correlation
left- right

0.30
2

0.130 -0.21

0.45
5

0.25
6

0.18
9

0.49
1

0.33
7

0.49
0

0.25
0

0.58
4

0.16
6

0.46
2

0.50
1

0.39
3

0.12
4

0.39
7

0.13
2

0.42
5

Unlike the latency of motor response, which presents significant differences between the two
subgroups (boys-girls) only for stimulation of elbow and bicipital groove at the right hand,
the values of amplitude and area presented highly significant differences for all levels of
stimulation and for both upper limbs (Figure 1 and Figure 2).
Average latencies of motor response

Average amplitudes of motor response
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●BoysMedia băieţi
Media average
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Elbow
Bicipital
bicipital
Mâna Stângă

groove

Left hand

Figure. 1 Graphics of motor response’ average latencies and amplitudes
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Regarding the duration of motor response, when comparing sportsmen with sportswomen,
significant differences are only recorded for stimulation of left hand’ elbow (Figure 2).
Average durations of motor response

Average areas of motor response
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Figure. 2 Graphics of motor response’ average areas and duration
Electroneurographic testing has only targeted the motor aspect, which is determining MCV
by stimulating the median nerve.
No significant differences for the values of motor conduction velocity were noticed, when
statistically comparing boys to girls, both arms and for all tested segments (Table 2).
Table 2. The average values of MCV for the entire group, sportswomen and sportsmen
RIGHT HAND
Distal

LEFT HAND
Proximal

Distal

Proximal

Entire group’s
55.87
average

62.18

57.28

60.15

Sportswomen

58.76

66.31

58.87

65.28

Sportsmen

54.25

59.32

56.44

56.86

Discussions
As previously shown, the latencies of the
motor
response,
when
comparing
sportsmen and sportswomen, shows
significant
differences
only
when
stimulating the median nerve at the elbow
and the bicipital groove, with girls
presenting lower latencies than boys and
slightly higher MCV values.
Takano, when performing a study in 1991,
on a group of 650 volunteers, found
slightly higher MCV values for girls
compared to boys and for shorter subjects

compared to taller ones, the relation being
easy to notice between the mentioned
aspects [3].
In case of latencies and MCV values, the
significant differences between sportsmen
and sportswomen can be partially
explained by the intersex height
differences [4].
Measuring the Pearson correlation
coefficient between the height of all our
subjects and the values of MCV, did not
yield results that sustain those ascertained
by Takano.
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What is interesting to reveal, also, when
comparing boys-girls, are the statistic
differences between the values of
amplitudes, areas and duration of the
motor response, obtained at all three levels
of stimulation, for both upper limbs.
Higher values recorded for sportswomen
compared to sportsmen can be explain by
possible functional adaptive modifications
(hypertrophy), more reduced for girls, that
allows the stimulation of a higher number
of axonic fibers, with more developed
motor responses, of a higher duration and
evidently with a larger area.
This aspect of intersex differences can also
be commented, in the light of discoveries
made during games and contests of
fencing, where the ones between
sportsmen require higher force and
engagement, characterized by an increased
risk of lesions, even if only subclinical
ones.
Thus, these subclinical lesions, more
numerous for boys, can explain the lower
values of amplitudes, areas and CMAP
duration recorded on them. This revealed
aspect is in concordance with that
observed by Stecker, whom, through
experimental researches, has shown the
sensibility of CMAP parameters at
minimal compression, revealing decreases
up to 50% of the motor response
amplitude. For the same level of
compression, the author does not signal
MCV changes higher than 5% [5].
Conclusions
Obtained values of nervous motor
conduction velocity revealed significant
statistical differences at sportsmen and
sportswomen at proximal level and right
forearm.
Specific training, performed on a large
scale, induce both structural and functional
changes, which provide variations of the
CMAP parameters, influencing the values

of MCV in a small measure.
Simultaneously, these determinations can
highlight functional abnormalities, which
represent subclinical neuropathies.
Both studied parameters, revealed their
extremely important role in pointing out,
the neurophysiologic differences between
girls and boys professional athletes.
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PHYSICAL EXERCISE AND ITS ROLE IN
DEVELOPING STUDENTS’ SOME PARAMETERS OF PHYSICAL
FITNESS
Florin Neferu
University Constantin Brancuși, Tg Jiu, Romania

Abstract: Physical exercise is one of the most important means in improving the physical
fitness. The aim of the paper was to identify the impact of some bodybuilding means on
antropomethric parameters like weight, body mass index and the waist-hip-ratio. The subjects
(n-50, 15 female and 35 male ) were tested before and after implementation of the working
programe, the progress being registred. After 5 month, all parameters improved, especialy on
waist-hip-ration, being known that is an important tool who can determine the overall health
risk. In our case, the program aplyed 3 times/week indicate good results on students fitness.
SPSS, v.21 was used to make the statistical analyze. Comparing the two test (initial and final)
the results indicated significant improvement for the three mesurements (p<0.05).
Key words: students, fitness, bodybuilding.
tolerated. As a consequence, social
contacts are positively influenced.
Fitness is a concept and not just physical
activity in itself. This term designates a set
of more physical activities today, and for
some it is a much wider concept, it is a
true hygiene of life that involves regular
and complete physical activity-capable of
developing not only the endurance
capabilities but also the force , the speed,
the knowledge-capacities of memory, the
skills, the orientation in space and the
knowledge about the human body and a
rational and balanced diet - more and more
people wanting to be in the form, are
documented on good food hygiene without
which physical activity is less efficient [4].
Corbin et al [5] define physical fitness by
referring
to
body
composition,
cardiovascular fitness, flexibility, muscle
strength and muscle strength.
Method
A group of 50 subjects, 18-22 years of age,
were included in the research and
participated in work programs with
bodybuilding specifics 3 times a week for
5 months. Due to the extremely rich range
of exercises, the possibility of working
separately, isolated processing of muscle
groups, thanks to the methodology that is
easily adaptable
to
the
specific
requirements of various sports disciplines,

Introduction
Physical education and sport are identified
by many specialists, indispensable for
asserting the personality of the individual.
The development of motor, intellectual and
moral skills through physical education
and sport is a right and must be
compulsory within educational systems.
Any form of physical activity that aims at
expressing or improving physical and
mental condition, developing social
relationships, or achieving results in
competitions at all levels through
organized or not organized activity. The
fundamental components of physical
culture are: sports values, physical activity
(physical exercise), sports excellence,
evaluation,
human
resources
and
infrastructure, and the philosophy of sport.
[1].
Analyzing the effects of exercise on the
body of the students, Tremblay and
Chiasson [2] say that they are much higher
on the adiposity of fitness practitioners
than they are generally perceived by
specialists and health agencies.
Tucker [3] shows that a good physical
condition can significantly reduce the risk
of mental disorder in adults of both sexes.
Regular exercise can stimulate emotional
functioning so that stress factors are easier
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bodybuilding has multiple directions of
application. The subjects of the research
were evaluated anthropometrically before
and after the implementation of the work
programs.
The assessment consisted in measuring the
weight and waist according to which, the
body mass index was calculated, and the
waist-to-hip ratio was measured. The
waist-to-hip ratio is increasingly used
especially in the health sector to estimate
the risk of cardiovascular or metabolic
diseases. If your body mass index shows
you have excess fat tissue, calculating your
waist-to-hip ratio is a simple way to find
out how it is spread around your abdomen
and hips. Based on waist and hip
circumference and gender, we used an
waist to hip ratio calculator.
Inclusion Criteria for Experimental
Research:
- 18-20 years of age,
- BMI <30,
- TA and FC within age limits,
Exclusion
criteria
established
for
experimental research:
- Cornice diseases;
- subjects participating in specific sports
training programs.

- Biceps
o Standing holding the top Z bar - Bending
and stretching of the arms - 2 sets x 10
repetitions;
-Trapezium
Standing holding the upper handles, lifting
the shoulders - 2 sets x 10 repetitions;
- Pectoral
lying, arms forward, 4 kg dumbbells,
stretch arms sideways;
- Chest
lying on the back, pushed dumbbell from
the chest: 1 series x 15 repeats;
lying on the back, pushed dumbbell: 2 sets
x 10 reps;
- Shoulders
Standing with bent arms, dumbbell at the
shoulders, arm stretching: 2 sets x 10
repetitions;
Standing with the trunk bent forward, the
upper dumbbells, raising and lowering the
arms: 2 sets x 10 repetitions;
- Triceps
On the workstation: bending and stretching
of the arms: 2 sets x 10 repetitions;
- Abdomen
Hanging - knees lifting - 2x10 reps;
Lying on the declined bench -lifting the
trunk: 2 x 20 repetitions.

Example of Applied Program - 60 minutes
- 10 minutes cardio (tape, bicycle or
stepper), warming up tendons, arches and
wrists, mild warming up for muscle
groups.
- For lower limbs:
o 2 series x 20 repetitions - squats;
o Press at 45 degrees - 3x10 repetitions;
o lying forwards on the device, bending
the legs - 3x10 repetitions;
o Ridges on tips - 3 sets x 20 repetitions.
- For the lumbar muscles
o lying forwards on the inclined bench,
trunk extension - 2x 15 reps.
- Back
o workstation median traction - 3 series
x15 repeats;

The programs were individualized
according to the weight, the need and the
previous motor experience of each subject,
following two major objectives depending
on the constitutional type, namely the
decrease of adipose tissue and / or growth
of muscle tissue mass. Exercises were
generally loaded, following muscle
hypertrophy, with high workloads. Each
subject was given a worksheet at each
session in which the weight and dosing of
the exercises was different, depending on
the target (muscle growth and / or fat loss),
as recommended cardio exercises at the
beginning of weight training.
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Results
Table 1 Results T1-T2
Body Mass Index

Weight

Waist-to hip ratio

T1

T2

T1

T2

T1

T2

Average

70,65

67,22

23,57

21,79

86,34

84,38

STDV

10,55

9,54

2,51

1,68

5,56

4,38

CV

28,5

14,19

10,63

7,37

6,44

5,20

Max

97,30

93,30

32,00

28,00

101,00

93,00

Min

59,00

56,00

20,00

20,00

78,50

76,30

Ttest - p

0,040

0.045

0,03

100
90
80
70
60
50
40
30
20
10
0
Weight

T1 T 2
Body mass index

waist-to-hip ratio

Chart 1. Comparative analise T1-T2
Following the participation in the work
programs,
there
were
significant
improvements in the tested parameters, the
weight having an average value of 70.65
kg in the initial testing and 67.22 in the
final testing (p <0.05). The body mass
index had an average of 23.57 on the
initial test, decreasing to 21.78 at the final,
and the work programs objectively
intervening on this parameter (p <0.05).
The waist-to-hip ratio had an average of
86.34 on the initial test and 84.38 at the
final one, with no more than 1 person.
Conclusions and disscutions
The specificity of bodybuilding is that
through a system of exercises made with
various strains (dumbbells, weightlifting)
and with the help of special appliances,
they develop a healthy, vigorous, strong,

beautiful body with a harmonious and
proportionate muscular body, visibly
outlined and well pointed [6]. Cosma et al.
[7] design an working program based on
aerobic gymnastics who improved the
physical fitness of the students, also
significant chances on body mass index.
The effects of the movement on the
individual are manifested by a substantial
contribution to the development and
maintenance of functional capacities, the
preservation of the structures of the body
and the limitation of their deterioration due
to age and lack of stimulation. They
materialize in strength, force and local
strength in the muscles, agility,
coordination, balance, speed, characteristic
of good motor abilities, articulation
structure and functions, flexibility, bone
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density in the osteoarticular apparatus,
aerobic capacity and strength at the level
of
the
cardio-respiratory function,
metabolism of carbohydrates and lipids.
The above effects are obtained in all
people, at all ages, whether healthy or
suffering from chronic diseases or with
various deficiencies.
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