


SportLogia
V0l.11, Issue 1, June 2015.
CONTENT

Slavica D. Jandri¢
SCOLIOSIS AND SPORT ....c.iiiii i 1-10

Evangelos Chatzilelecas, Branimir Filipovié, and Li  dija Petrinovi¢
DIFFERENCES IN QUALITY OF LIFE ACCORDING

TO THE LEVEL OF PHYSICAL ACTIVITY BETWEEN

TWO GROUPS OF BASKETBALL PLAYERS

IN THE WHEELCHAIRS. . ..o 11-17

Tatjana Milivojac, Nela Raseta, Vera Aksenti¢, and  Milkica GrabeZz
IMPACT OF VITAMIN D DEFICIENCY ON FLUCTUATION

OF CALCIUM AND PARATHYROID HORMONE

LEVELS IN POSTMENOPAUSAL OSTEOPOROSIS. ... 18-33

Marijana Simié, Jovan Vukovié, Sasa Markovié, and M ila Vukadinovié
MORPHOLOGICAL CHARACTERISTICS AND MOTOR ABILITIES

OF PHYSICALLY ACTIVE AND INACTIVE FEMALE

HIGH-SCHOOL STUDENTS. ..o e e eana 34-42

Briskin Yuriy, Pityn Maryan, Semeryak Zoryana, and  Vaulin Oleksandr
INTERCONNECTION OF WOMEN EPEE FENCERS
OF DIFFERENT QUALIFICATION INDICATORS. ... 43-48

Elma Omeragié, Jasmina Dedibegovic, Miroslav Sober,

Aleksandra Marjanovié, Mirza Dedié, Haris Niksi¢, a nd Mahir Fida,

USE OF DIETARY SUPPLEMENTS AMONG

BELITE ATHLE T ES. .. e 49-56

Dejan 1lié, Stefan Stojakovié, Nikola Fisekovié, an  d Sasa Durié
FEET STATUS IN FOOTBALL PLAYERS OF DIFFERENT
COMPETITION CATEGORIE. ..o, 57-62

Majid AL-Busafi
ADMINISTRATION DEVELOPMENT OF
OMAN ATHLETICS ASSOCIATION. ....coiiiiiii i 63-71



SportLogia
2015, 11(1), 1-10
¢-ISSN 1986-6119

www.Sportlogia.com

SCOLIOSIS AND SPORT

Slavica D. Jandri¢!

'School of medicine, University of Banja Luka, Bosnia and Hrezegovina

doi: 10.5550/sgia.151101.en.001]

EDITORIAL ARTICLE
OWERVIEV PAPER
UDC: 616.711:796

SUMMARY

In the course of growth and development, affected by various internal and external factors, various
postural disorders may occur, especially in school-age children. Scoliosis is defined as a lateral curva-
ture of the spinal column in the coronal plane, but the disorder actually occurs in three dimensions.
The prevalence of scoliosis is from 2% to 3%, and it is the highest in patients in the 12-14 age range,
affecting girls more than boys at a ratio of 2:1. Functional scoliosis occurs more frequently than
structural scoliosis. Idiopathic scoliosis is structural scoliosis which has no definite cause; it may pro-
gress and affect the function of internal organ systems and occurrence of back pain. Annual children’s
medical check-ups and early detection of scoliosis are essential for treatment of scoliosis. Treatment
depends on the size and progression of the curve, skeletal maturity, scope of physical therapy and
observation. The potential association between adolescent idiopathic scoliosis and sports is still insu-
tficiently researched. Young athletes may have spinal deformities which are not related to any sports
activity or may be potentially associated with the sport they practise. The International Scientific
Society on Scoliosis Orthopaedic and Rehabilitation Treatment has come up with the guidelines for
sports activities in children with scoliosis. This association does not recommend sport for treatment
of idiopathic scoliosis. Sports activities are recommended due to their specific useful effects in the
psychological, neuromuscular and general aspect of health in patients with scoliosis, even in patients
during the treatment with spinal orthoses. In patients with a high risk of scoliosis progression, it is
recommended to avoid competitive activities with a higher degree of mobility of the spinal column.

Key Words: posture, prevention, scoliosis, sport, treatment.

INTRODUCTION

In the course of growth and development in child-
hood, and later as well, various postural disorders may
occur, especially in school-age children. These disot-
ders are affected by various internal and external
factors. The modern way of life is one of the factors
that reduce physical activity of children, which may
have repercussions on the locomotor system. On the
other hand, different sports may have both positive
and negative implications on the musculoskeletal
system and cause vatious postural disorders.

Posture. The term posture refers to position of the
body as a whole, with all its domains, and with an
important role of psychological, kinesiological, bio-
mechanical and physiological implications. This

complexity has provoked lack of consensus and much
disagreement about the definition, diagnosis, means
and methods of treating various postural disorders.
In anatomical terms, posture depends on the in-
teraction of skeletal, muscular and noncontractile
connective structures (including fascia, tendons and
ligaments). The principles of normal posture include
optimal loading of the skeletal system, balance between
antagonistic muscle groups and optimal activity of
internal organs. In postural disorders, there is an
imbalance in the loads imposed on different areas. As
long as the loading is within physiological limits, the
changes are considered reversible. When the loading
exceeds normal physiological limits over prolonged
periods of time, structural changes occur in the skel-
etal bones, and impairment of this type is irreversible
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(Gorecki et al., 2009; Labaziewicz, 2008). Long-term
postural disorders may impair the normal functioning
of internal body systems and cause back pain.

The spinal column makes the axis of the body and
supports the whole skeleton. Vertebral bodies are
bound together by the fibrocartilaginous discs and
two longitudinal ligaments — anterior and posterior.
Ligg. flava, thick and strong ligaments connecting the
arches of two adjacent vertebrae are of great impoz-
tance during spinal column extension and unburden-
ing back muscles. Physiological curves of the spinal
column give it a double “S” shape in the sagittal plane.
They depend on the position of pelvis and sacrum
in the body, and their distinctiveness is related to
gender as well. In adults, the spinal column is slight-
ly curved in a lateral direction to the right side, pat-
ticularly in the thoracic region, therefore we talk about
thoracic dextroscoliosis, which occurs due to incom-
plete symmetry of the body and more developed right
hand (or left hand in left-handers).

The spinal column ensures the upright position,
as well as motion of head, neck and trunk. At the
same time, it serves as the base of numerous strong
muscles of shoulder and pelvic girdle, which are
important, apart from maintaining the upright posi-
tion and good posture, for motion of upper and
lower extremities. The whole spine behaves as a
single joint. Moves are made around three main axes:
anteflexion and retroflexion around the frontal axis,
lateroflexion around the sagittal axis, and rotation
around the vertical axis. The range of motion differs
in separate parts of the spinal column.

The body constantly resists the force of gravity,
and, in mechanical sense, maintains balance of
forces. The active force which the organism uses to
maintain the physical position in space is muscles.
The spinal column is affected by the muscles which
ensure the upright position of the body and take part
in movement. The primary function of muscles in-
cludes support, stabilisation and mobility of the
spinal column. In studying spinal deformities, par-
ticularly important is the role of deep muscles of the
back and posterior cervical muscles (extensor muscles
of the spinal column), m. quadratus lumborum (spine
lateral flexor) and m. psoas major (thigh and spinal
column flexor). The abdominal muscles bend and
rotate the spine. The antagonistic activity of ab-
dominal and back muscles ensures the upright position
of trunk and its balance during walking. The superficial
group of broad muscles serves for motion of upper
extremities and ribs (m. trapesius, m. latissimus
dorsi, m. levator scapulae, m. rhomboideus). The group
of deep muscles of the back consists of eight muscles (m.

splenii capitis et cervicis, m. erector spinae, m. spina-
lis, m. transversospinalis, mm. interspinales, mm.
intertransversarii and mm. coccygei). Deep muscles
of the back fasten the spine to the bony pelvic ring
like a strong elastic ribbon. The erector spinae tension
is important for every move of trunk and head, for
every step and change of the body position. When
the spine bends sideways, m. iliocostalis and m. qua-
dratus lumborum have a stronger effect. M. iliopsoas
is the main flexor of the thigh towards the pelvis in
the hip region.

Postural disorders and scoliosis

The most common postural disorders are pos-
tural disorders of the spinal column (scoliosis, ky-
phosis, lordosis) and postural disorders of lower
extremities. The results of a research on the identifi-
cation of prevalence and the main risk factors of bad
posture in school-age children in the Czech Republic
revealed that 38.3% of the children were diagnosed
with bad posture, more frequently in the boys. The
children with bad posture complained more fre-
quently of a headache and pain in the region of
cervical and lumbar segment of the spinal column.
On the average, they participated in sports activities
4 hours a week, and they watched television and/or
used computers and played computer games 14 hours
a week. Twenty percent of the children included in
the research did not participate in any sports. The
authors came to the conclusion that in the group of
children who did not participate in any sports the
probability of bad posture was much higher than in
the children who participated in some sport (Krate-
nova, Zejglicova, Maly, & Filipova, 2007). Sedrez, Da
Rosa, Noll, Medeiros, and Candotti (2015) report that
a lifestyle may be associated with postural disorders.
In this research conducted in Brazil, the prevalence
of postural disorders was 79.7%, out of which 47.5%
had changes in the coronal plane and 61% in the
sagittal plane. Significant association was revealed
between the presence of scoliosis and participation
in competitive sports, as well as with the sleep time
longer than 10 hours.

Scoliosis is defined as a lateral curvature of the
spinal column in the coronal plane, but the disorder
actually occurs in three dimensions (3D): apart from
a lateral curvature in the coronal plane, there is also
rotation (motion around the longitudinal axis in the
transverse plane) and torsion (twisting of a part of a
vertebral body towards another one, and a change of
profile in the sagittal plane). The level of scoliosis
prevalence may vary significantly in relation to the
definition which is applied and to the population
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observed. If scoliosis is defined as a curvature
greater than 10° of Cobb angle, the prevalence is
2-3%, and when a lower Cobb angle is taken (e.g; 6°
and higher), significantly higher prevalence of scolio-
sis is registered — the level of 4.5% (Rogala, Drum-
mond, & Gurr, 1978). The prevalence is higher in
patients in the 12-14 age range, and it affects girls
more than boys at a ratio of 2:1 (Stitling et al., 1996).

Scoliosis is classified in terms of aetiology, pattern
of the skeletal structure of the spinal column, cor-
rection of curvature, localisation, angle of curvature,
type, direction of curvature and age in which defor-
mity is detected. In terms of origin, scoliosis may be
of unknown (primary or idiopathic) or known origin
(secondary). The University of Washington classifies
scoliosis into non-structural (postural and compensa-
tory), temporary structural (sciatic, hysterical and
inflammatory) and structural scoliosis. Structural
scoliosis may be congenital and acquired. The most
common structural scoliosis is idiopathic (70-80%).
In terms of correctibility (flexibility), scoliosis may
be divided into functional (flexible) and structural
(rigid) scoliosis.

In functional scoliosis there are no structural
changes on the skeleton system, it occurs more fre-
quently, curves are not fixed, and it is characterised
solely by a lateral curvature of spine without rotation
of vertebrae and trunk asymmetry. It is easy to correct
it passively, particularly in body suspension, by trunk
anteflexion, voluntary contraction of spine extension
muscles, standing position test or manually, and it has
a better prognosis as well (Taft & Francis, 2003). In
a forward bend test, it does not reveal a rib hump.
Habitual scoliosis is also in this group. The cause of
its occurrence is multifactorial. The spinal column
which is already insufficient is affected by negative
external influences (bad habits, improper sitting, car-
rying a schoolbag etc.). It is important to control
postural scoliosis and maintain a mobile state of the
locomotor system, along with strengthening postural
muscles and correction of posture until the process
of growing up ends. In many cases, untreated func-
tional scoliosis may progress to severe rigid diseases.
Due to its frequency and correctibility, postural sco-
liosis is a genuine subject of interest and work of
educators and teachers of physical culture and sport
in schools (Jovovi¢, 2008). Compensatory scoliosis is
caused by a static disorder (leg length discrepancy,
muscle spasm, congenital hip dislocation, pain re-
lated to spinal disc herniation) (Jandri¢ & Anti¢, 2000).

Structural scoliosis is characterised by a change in
the structure and morphology of vertebral body. It
is changed and wedge-shaped, with the top directed

towards the concavity of the curve. Spinous pro-
cesses are directed towards the concavity, and transverse
processes are directed dorsally towards the convexity.
The changed shape of a vertebra leads to rotation,
which becomes particularly visible if the change takes
place in the thoracic spine. For that reason, the “rib
hump” occurs during forward bending motion of the
trunk.

Idigpathic scoliosis. Structural scoliosis of unknown
origin is called idiopathic scoliosis [IS], and it is quite
common. It may progress along with growing up, and
sometimes it may spontaneously disappear. In terms
of age at the time of occurrence of idiopathic sco-
liosis, it is classified into infantile, juvenile and ado-
lescent idiopathic scoliosis [ALS]. Infantile idiopathic
scoliosis (0-3 years) is more common in boys and is
mainly sinistro-convex, in 90% of cases, with rapid
progression. Juvenile idiopathic scoliosis in children
in the 4-10 age range occurs equally in boys and gitls.
The primary curve is located in the thoracic spine,
and it is more frequently dextro-convex. The eatlier
it occurs, and the more cranially its primary curve is
located, the worse prognosis it has. Children with
juvenile idiopathic scoliosis have to be under frequent
control of doctors. AIS occurs in children between
age 10 and the time they are fully grown. It is more
common in girls and it is dextro-convex. It is very
progressive and it may deteriorate as much as 10° a
year. Adolescence is a period of rapid changes in the
organism, with tumultuous hormonal changes and
disproportion between bone length and muscle force.
Affected by the action of mechanical forces, the
spinal column is susceptible to occurrence of various
disorders. In this scoliosis, the prognosis is better,
because the possibility of its progression is reduced
due to the period of stabilisation of the spinal column.
The eatlier the curve occurs, and the more cranial
localisation is, the worse prognosis it has (Jandrié,
2012a).

In terms of shape and localisation, scoliotic curves
are classified into: a) thoracic, b) thoracolumbar, c)
lumbar, and d) double major curve.

Diagnosis. In scoliosis diagnostics, the methods
used are clinical examination, X-ray examination and
stereophotogrammetry. Clinical examination observes
the spinal column line, position of pelvis, hips, knees,
neck and shoulders. Observed are also Lawrence
angles and trunk looked at from the front and from
the back.

Clinical examination includes basic assessment of
posture and body shape (inspection, palpation, conduct
of Adam’s forward bending test, measuring leg length,
measuring range of motion, measuring with a plumb
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line), cardiopulmonary status and neurological ex-
amination. Stereophotogrammetry determines defor-
mity on the basis of display of symmetry of contours
in the region of the back. Using radiography, we
determine the degree of curvature, rotation of ver-
tebral bodies and skeletal maturity of the patient.

Prevention and treatment. Examinations of children
and sports medical examinations are essential for
early detection and treatment of AIS. The American
Academy of Orthopaedic Surgeons, Scoliosis Research
Society, Pediatric Orthopaedic Society of North
America and American Academy of Pediatrics recom-
mend the optimal time for detection of AIS and
conduct of screening as follows: two times for girls
(10-12 age range) and once for boys (13 or 14 years
of age) in 2008. During routine examinations of
children and/or school medical examinations, scolio-
sis screening helps in identification of patients who
need monitoring and therapy, while evaluation of the
scoliotic curve along with assessment of the degree
of skeletal maturity helps in the selection of curvature
treatment (Burton, 2013). Multidisciplinary treatment
is conducted by means of kinesitherapy, hydrokine-
sitherapy, occupational therapy, electrotherapy, spinal
orthoses, but also of surgical treatment with partial
correction and fusion of the primary curve.

Given that kinesitherapy, physical education and
sport use the same means — motion, it is understand-
able that physical education teachers and sports train-
ers deal with this issue. Physical activity and thera-
peutic exercises have implications not only on
development of morphological forms, but also on
development of an organism as a whole. Well-organ-
ised physical activity at school age may reduce the
number of persons with postural disorders and de-
formities.

The aim of kinesitherapy is improvement of
muscle elasticity, reduction of pathological curves of
the spinal column, muscle force increase, improvement
of general fitness, and development of a balanced
muscular corset for maintaining good posture. Motion
and exercise in kinesitherapy are specific and they
differ from gymnastics in physical education classes.
What makes them specific is selection, initial position,
character of exercises and dosing. Kinesitherapeutic
programme will produce results within a certain pe-
riod of time, but in time, by repeating the same ex-
ercises, due to monotony, children may lose motivation
for the exercises. For that reason, after some time,
elements of play or sports may be applied along with
the therapeutic motion, with the aim of entertainment,
but also of the effect on the spinal column. Selection

of these elements depends on the postural disorder,
deformity and degree of curvature.

Role of physical activity in the devel-
opment of musculoskeletal system

Physical activity is very important and desirable in
the development of children and their musculoskel-
etal system, but it requires certain efforts and is not
harmless, so upon the doctor’s recommendation, it
may be discontinued or limited in the event of spe-
cific health condition and particular diseases.

We have conducted a research on physical activ-
ity of school-age children, presence of back pain and
feeling of general good health, as well as of presence
of differences between boys and gitls in terms of the
level of physical activity, on a sample of 98 school-
children of the average age of 11.4 years. The results
of our research showed that the feeling of worse
general health condition and back pain is more com-
mon in girls than in boys. An important predictor of
the differences between boys and girls at the level of
physical activity is the amount of time spent in play.
Boys spend more time in outdoor play than girls
(Jandric, 2010).

Games and sports may be very close to children,
which facilitates their application to a great extent.
Sport is recommended as one of the options in mul-
tidisciplinary treatment, but at the same time it is
considered as a possible causal factor for occurrence
of postural disorders, particularly scoliosis. For all
those reasons, there are opposing opinions on the
issue of scoliosis and sport.

For that reason, the goal of our work was to give
an overview of available works on possible association
between scoliosis and different sports, to present the
results of the latest researches in this field, as well as
the results of our own researches, aiming to evaluate
and synthesise the existing results, as well as to give
certain recommendations for participation of patients
with scoliosis in particular sports activities.

METHODS

In our research, we performed a systematic review
of literature, articulate articles and meta-analyses
which give overviews of the latest findings about the
aetiology and manifestation of postural disorders in
children, implications of sport and physical activity
on their development and health, as well as original
articles and reports on the results of researches on
possible association between various sports activities
and scoliosis. For the research, we used PubMed,
Cross References database, Google Scholar Citation
index and other available literature.
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ROLE OF SPORT IN THE
GROWTH AND DEVELOPMENT
OF A CHILD'S ORGANISM

Growth and development of children depend on
adequate stimulation, with motion as its most impoz-
tant factor. Motion is a basic biological need and it
represents a stimulant of growth and development
of the organism. It accelerates recovery of deterio-
rated functions, and produces favourable psycho-
logical and social effects as well (Radisavljevi¢, 2001).
Back in 1781, Tissot wrote that “motion by its effects
substitutes for every therapeutic agent, while all
therapeutic agents cannot substitute for motion”.
Sport, elements of sport, sports games and gymnas-
tics represent one of quite successful methods for
maintenance and improvement of health and mental
balance, particularly in children and youth.

There are more and more reports on positive ef-
fects of kinesitherapy on scoliosis, thereby many
people take a position that children with scoliosis up
to 30 degrees may participate in specific sports. As a
matter of fact, some sports are even recommended.
Karski, Kalakucki, and Karski (2007) report on desit-
able effects of particular sports on the development
of children’s skeleton. In children with scoliosis,
recommended are the sports which engage muscula-
ture symmetrically, such as gymnastics, rhythmic
gymnastics and swimming, because they are considered
to have favourable effects both on prevention and on
the state of deformity. Symmetrical performance of
exercises at practice uses exercises of mobility, bal-
ance, coordination, positional correction, exercises
for strengthening trunk flexors and extensors. It is
stated that participation in sports may also affect
reduction of the lateral spinal curve in children with
scoliosis (Mroczkowski & Jaskolski, 2000).

ASSOCIATION BETWEEN
SPORTS AND SCOLIOSIS

Young athletes may have spinal deformities which
may be present per se and unrelated to any sports
activity, or may be potentially associated with the sport
they practise. (d’Hemecourt & Hresko, 2012). Due
to enormous one-sided loading lasting several years,
sport may also have negative implications on the
movement system. Potential association between AIS
and sports is quite vague (Kenanidis, Potoupnis, Pa-
pavasiliou, Sayegh, & Kapetanos, 2010). For all these
reasons, there are opposing opinions on the issue of
scoliosis and sport.

There are different reports in the literature on the
implications of various sports on the prevalence of
postural disorders in children. Researches have shown
that the postural status is much better in high-class
gymnasts and rhythmic gymnasts. The postural status
of shooters is deteriorated, and in track and field
athletes (high-class athletes competing in throwing
disciplines) it is good. Several studies point out that
certain sports show increased association with spinal
deformities, particularly in adolescent girls (Green,
Johnson, & Moreau, 2009; Kenanidis, Potoupnis,
Papavasiliou, Sayegh, & Kapetanos, 2008). Neverthe-
less, patients with adolescent idiopathic scoliosis are
still encouraged to engage in some sports activities
(Wood, 2002). The highly repetitive nature of sport,
amenorrhoea, excessive stress on the immature spine
in professional athletes in adolescence and joint hy-
permobility may coexist during adolescence and be
associated with increased incidence of AIS.

It is reported that it is necessary to avoid sports
which engage musculature one-sidedly and asym-
metrically, such as: rowing, fencing, tennis and track
and field throwing disciplines (Pe¢ina, 1982). Swird
(1992) reports that scoliosis is discovered in 80% of
athletes with asymmetric loading of trunk and shoul-
ders, such as javelin throwers and tennis players. On
the basis of medicine founded on evidence, and in
the scope of a systematic review of literature and
other authoritative sources and reports, Green et al.
(2009) suggested guidelines to health professionals
and patients with scoliosis related to participation in
physical and sports activities. They report on poten-
tial association between elite-level competition in
specific sports at an early age and increased prevalence
of scoliosis (grade C recommendation).

Rhythmic gymnastics as a sports discipline uses a
series of specifically selected exercises which contrib-
ute to balanced and harmonic development of the
organism as a whole. Symmetrical performance of
exercises at practice, which is defined by strict require-
ments of equal use of both hands in the technique
of manipulation of pieces of apparatus, creates a
habit of proper body posture in all positions. On the
other hand, Tanchev, Dzherov, Parushev, Dikov, and
Todorov (2000) report that the incidence of scoliosis
is ten times higher in persons who practise rhythmic
gymnastics. In a research, Meyer et al. (2008) set the
goal to determine the association between the IS type
and the physical and sports activity in which they
participate. The research included 169 adolescent gitls
with IS and 100 adolescent girls in the control group,
comparable by years of age. They all completed an
epidemiological questionnaire which contained infor-
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mation on their school and out-of-school physical
and sports activities. The adolescents with a double
major curve had more physical and sports activity
than those with a single major curve. The most fre-
quent activities in both groups were gymnastic ac-
tivities. Among those who practised gymnastics, there
was the greatest number of those with a double
major curve. This could be associated with the fact
that adolescents with a double major curve are less
exposed to biomechanical forces related to scoliosis,
which is a condition for better balance control, and
those are essential factors in these physical and sports
activities.

Damsgaard, Bencke, Matthiesen, Petersen, and
Miller (2001) researched primarily anthropometric
variables, body composition and development of
puberty in children of 9-13 years of age, who par-
ticipate in competitive sports. They also researched
the implications of age, sport, practice (hours spent
at practice) and development of puberty (time of
experience of menarche) on the body composition
and development of puberty. The research included
183 children who practised swimming, tennis, hand-
ball and gymnastics. The researchers came to the
conclusion that there are anthropometric differences
in the body composition in athletes of both genders
in different sports, but they are more evident in gitls.
Most importantly, the authors report that they did
not find any implications of practice on the body
composition or puberty development, confirming the
conclusions of previous reports which say that children
in competitive sports are selected on the basis of
constitutional factors.

Taking into consideration that the implications of
physical and sports activities on IS are still vague,
Meyer et al. (2000) conducted a research on the im-
plications of sports activities on scoliosis. The results
of the research showed that the patients with IS, re-
gardless of whether they practised gymnastics or not,
had a higher degree of joint hypermobility than the
persons from the control group. The group who
practised gymnastics did not show a higher degree of
joint hypermobility than the other groups of inter-
viewees. Children with increased joint hypermobility
may decide on gymnastics due to the ability to adapt
to the requirements of this sport. Girls with increased
joint hypermobility are susceptible to IS. The fact that
most of the adolescents with IS engage in gymnastics
may be associated with increased joint hypermobility.

A recent research showed that 10 times higher
incidence of scoliosis was found in persons practising
rhythmic gymnastics (12%) in comparison to the
average population (1.1%). Delayed menarche and

generalised joint hypermobility are common in rhyth-
mic gymnasts. The authors find that significant
physical loading with persistently repeated asymmet-
ric stress on the spinal column which is in the period
of growth, is associated with the nature of rhythmic
gymnastics. This study identified a special entity of
scoliosis associated with rhythmic gymnastics. The
results of the study clearly refer to importance of
aetiological role of the “dangerous triad”: generalised
joint hypermobility, delayed maturity and asymmetric
spinal loading (Tanchev et al., 2000).

Swimming. Beneficial effects of water, the buoyant
force that facilitates movement, symmetric engage-
ment of musculature, overcoming resistance, hori-
zontal position, respiration, those are all benefits
provided by swimming as a sport. It is of utmost
importance to perform “corrective swimming”. Clas-
sic breaststroke swimming has the greatest importance
in hydrotherapy, because there are a number of
modifications useful for treatment of spinal curves
arising from it. Propulsion is ensured by symmetric
movement of arms and legs. Swimming activates
muscles of arms and shoulder girdle, trunk and legs.
A recently conducted research aimed at evaluation of
implications that regular swimming in school classes
has on anthropometric variables and presence of
postural deficit in children of 13.4 years of age. One
group had, apart from regular classes, additional
swimming classes once a week in the course of two
years. The difference in body height and BMI between
the groups was not significant. In the group with
swimming, correction of scoliosis was more evident
than in the control group. The authors conclude that
along with standard swimming in schools, there should
also be a special programme of corrective exercises
in water, within the programme of physical education
classes (Bielec, Peczak-Graczyk, & Waade, 2013).
Swimming is considered to be a complete sport and
a treatment option for scoliosis, but recently published
results of a research were contradictory to these
opinions. The research conducted on a sample of 112
adolescents, who participated in competitive swim-
ming and who were compared to 217 pupils of the
same age (12.5 years), showed that swimming is as-
sociated with hyperkyphosis, with an increased risk
of trunk asymmetry, as well as with increased preva-
lence of low back pain in females by 2.1 times (Zaina,
Donzelli, Lusini, Minnella, & Negrini, 2015).

Martial art technigues. Recent researches show that
deformities of skeletal system could be associated
with “syndrome of seven contractures”, described by
Mau (1982) as “Siebener Kontrakturen Syndrom”.
This syndrome was also described by Green and
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Griffin (1982). According to them, the asymmetry in
hips and pelvis region is induced by abduction con-
tracture of the left hip and/or the right hip (shorten-
ing of the muscles, tendons, fasciae). For children
with the “syndrome of contractures” it is recom-
mended to conduct eatly prophylaxis programme for
scoliosis in accordance with the type of deformity.
The abduction contracture of the right hip has sig-
nificant implications on the spinal column in the
period when a child starts standing and walking, It is
stated that in sports activities the best exercises are
stretching like “warm-up” in martial art techniques:
kung fu, karate, tackwondo, tai chi, aikido, yoga, etc.
in treatment of postural disorders and IS (Karski et
al.,, 2007).

In our research conducted on a sample of 66
school-age children of the average age of 11.1 years,
we assessed the presence of postural disorders and
spinal deformities in a group of children composed
of those who practise karate and those who do not.
The results of our research showed that the children
who practise karate have by 46.7% lower percentage
of scoliotic posture and scoliosis, but they have a
higher percentage of kyphotic posture and kyphosis
(33.3%) and lordosis (10%) in comparison with the
children who do not practise karate. This also indicates
the importance of activation of particular muscle
groups during practice (Jandri¢, Jankovi¢, & Vranic,
2009).

Dance and ballet. There are few reports in the lit-
erature on the association between scoliosis and the
process of growth, between scoliosis and intensive
exercises, between scoliosis and morphological char-
acteristics, as well as between scoliosis and injuries in
young dancers. A recent study, conducted on a
sample of 1.288 non-professional dancers in the 8-16
age range, researched the experience, body structure,
anatomical anomalies and injuries which could be
associated with scoliosis, and identified the variables
that can be used to determine the difference between
the dancers with scoliosis and without scoliosis at the
time of the screening. Scoliosis was diagnosed in
23.8% of the dancers. The dancing experience and
body structure were similar in the dancers with and
without scoliosis. The dancers with scoliosis had
significantly higher presence of genu varum and hal-
lux valgus. Back pain caused by injuries was more
common in the dancers with scoliosis in comparison
with the dancers who did not have scoliosis (Steinberg
et al., 2013).

In order to determine the difference in prevalence
of AlIS in 30 ballerinas in the 9-16 age range, the girls
were compared to their peers who are not ballerinas.

The research addressed the association between the
presence of scoliosis and generalised joint hypermo-
bility, menarche, BMI and the number of hours of
practice per week. Scoliosis was diagnosed in 30% of
the ballerinas in comparison with 3% of those in the
control group. The results showed that ballerinas have
12.4 times higher probability of occurrence of sco-
liosis than girls of the same age who do not practice
ballet. In the group of ballerinas, a higher degree of
hypermobility was present (70%) in comparison with
those who do not practice dancing (3%), but no sta-
tistically significant association was found between
scoliosis and hypermobility, menarche, BMI or the
number of hours of dancing per week. Considering
a higher risk of occurrence of scoliosis, the authors
emphasise the need for vigilant screening and improve-
ment of education of dance teachers and parents,
which may be of great benefit in early detection and
reduction of risk of possible surgical intervention
(Longworth, Fary, & Hopper, 2014).

Yoga and Pilates. Elements of these exercises may
be incorporated in various therapy programmes for
treatment of spinal deformities.

A radiological study of thoracolumbar spine was
conducted on a sample of 143 athletes (wrestlers,
gymnasts, footballers and tennis players) in the 14-25
age range and 30 males in the 19-25 age range who
do not practice any sports. There are various types
of radiological abnormalities both in the athletes and
in those who do not practice any sports, but they were
more common in the athletes, particularly in the male
gymnasts and wrestlers. Abnormalities of vertebral
ring apophysis occur exclusively in athletes. A com-
bination of various types of abnormalities was most
common in male gymnasts and wrestlers (Hellstrom,
Jacobsson, Swird, & Peterson, 1990).

Parsch, Girtner, Brocai, Carstens, and Schmitt
(2002) report that, in the long term, the patients with
IS have functional impairments in comparison with
their peers in the control group, and the main cause
is functional deficit and frequency of low back pain
syndrome.

Fusco et al. (2011) do not advise participation in
competitive sports which require increased spinal
range of motion, particularly in maximum thoracic
spine extension and/or lumbar spine flexion, but they
recommend to patients with scoliosis every type of
sports activity at the recreational level. Such activities
of limited intensity and duration cannot cause struc-
tural changes, but they provide significant benefit in
the physical and psychological aspect.

In order to identify recommendations related to
return to sports and athletic activities after surgical
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treatment of AIS, a research was conducted at the
level of the Spinal Deformity Study Group members.
The research was completed by twenty-three surgeons.
It was concluded that modern posterior instrumenta-
tion allows surgeons to recommend eatly return to
sports activities after fusion for AIS. Most of them
allow running 3 months after, non-contact sports and
contact sports 6 months after, and collision sports 12
months after surgical treatment of scoliosis (Lehman,
Kang, Lenke, Sucato, & Bevevino, 2013).

The International Scientific Society on Scoliosis Orthopae-
dic and Rehabilitation Treatment [SOSORT] guidelines
for sports activities of children with scoliosis. This
association does not recommend sport for treatment
of idiopathic scoliosis. Within the guidelines, sports
activities are recommended due to their specific use-
ful effects in the psychological, neuromuscular and
general aspect of health in patients with scoliosis,
even in patients during the treatment with spinal
orthoses, with the aim of increasing aerobic capacity
and producing psychological effects. They are recom-
mended in the course of all phases of treatment,
within the classes of physical education. Limits for
specific types of sports activities are determined by
a medical specialist, taking into consideration the
degree of deformity and other circumstances. During
the treatment with spinal orthoses, SOSORT recom-
mends caution in contact and highly dynamic sports
activities. It also recommends for patients with a high
risk of scoliosis progression to avoid competitive
activities with a higher degree of mobility of the
spinal column (Negrini, Aulisa, & Zaina, 2012; Jandric,
2012b).

CONCLUSION

In young people, exercises and athletic competi-
tions are socially important. Sport is not recom-
mended for treatment of idiopathic scoliosis, but
sports activities are recommended for their specific
useful effects in the psychological, neuromuscular and
general aspect of health. Young athletes may have
scoliosis which can be present per se and unrelated
to any sports activity, or it may be potentially associ-
ated with the sport they practise. Due to enormous
one-sided loading lasting several years, sport may
also have negative implications on the movement
system, but potential association between AIS and
sports is still insufficiently researched, and requires
further studies. Athletic activities and participation in
sports are usually allowed to patients with scoliosis
who use conservative methods of treatment, but
caution is recommended in contact and highly dy-

namic sports activities. Return to sport after surgical
treatment is variable, and it is based on a decision of
the operating surgeon on the basis of the degree of
fusion and the sports activity.
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SUMMARY

The aim of the study was evaluation of quality of life according to the level of physical activity be-
tween two groups of wheelchair basketball players. We included 34 individuals divided into the two
groups according to the level of physical activity during the week. Individuals in the first group had
trainings two times per week (16 individuals) and in the second group had trainings three to six times
per week (18 individuals). Differences between these two groups were measured in quality of life and
level of physical activity. Results of discriminative analysis have shown that there is statistically sig-
nificant difference in quality of life, and results of Student t-test have shown that there is also statis-
tically significant difference in level of physical activity as well as total quality of life. Individuals, who
were active three to six times per week according to the schedule, had better results in all variables of

the quality of life.

Key Words: individuals with disability, motoric skills, regular training, sport activities.

INTRODUCTION

For long periods of time, disabled persons were
marginalized and they were recognized only due to
their disability. Other characteristics such as emo-
tional, social or spiritual life as well as any kind of
creativity were under recognized. They were consid-
ered physically and socially non functional. In last
decades, there were a lot of studies evaluating differ-
ent kind of disability and different kind of exercises.

Hensle (1982) has shown that disabled persons
after proper medical treatment and rehabilitation
should be considered as healthy persons with differ-
ent kind of physical disability which is treated as
condition, not as disease.

Group of authors (Brasile, Kleiber, & Harmisch,
1991; Cox & Davis, 1992; Martin, Eklund, & Mush-
ett, 1997; Martin & Mushett, 19906) were in their
studies evaluating not only sport results, but also
social and physical aspects of life of disabled persons.
They were evaluating functioning in private life, so-

ciety, stress control, mood, general physical and
psychical functioning as well as cognitive functioning,
Kinesiological activities can help to disabled pet-
sons to change their attitude and to improve their way
of seeing themselves from "I am disabled person” to
"I have some level of disability” (Poretta, 2004).
Regular sport activities in disabled persons, improve
their quality of life as well as social status, indepen-
dence, better organization of free time activities,
improves self respect, enables faster and easier achiev-
ing of personal goals and high level of reintegration
into the society (Campbell & Jones, 2002; Petrinovic-
Zekan, 2009; Williams & Kolkka, 1998). These results
in better organization of free time, as well as estab-
lishing new contacts and friendships resulting in
higher levels of self-respect, self-confidence, stress
control, anxiety and depression as well as improve-
ment in cognitive functioning (Campbell & Jones,
1994; Sherrill, Hinson, Gench, Kennedy, & Low, 1990).
Schonherrt, Groothoff, Mulder, and Eisma (2005)
Tasiemski, Kennedy, Gardner, and Taylor (2005), and
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Wu and Wiliams (2001) have shown similar results
when evaluating impact of different levels of sport
activities on everyday functioning in persons with
spine injuries.

There is no uniform definition for quality of life.
Most of the authors are of the attitude that the qual-
ity of life is multidimensional and very complex term,
it is s emotionally colored and therefore has strong
subjective component (Manns, 1999).

Post and Noreau (2005) was using very often in
his works term Quality of life - QOL, but still without
unique definition. Stevens, Caputo, Fuller, and Mor-
gan (2008) were evaluating impact of different levels
of physical activity on quality of life in persons with
spine injury (SCI). Quality of life was measured as
well with the QWB questionnaire (Quality of Well-
Being Scale), while the level of physical activity in
persons with spine injury was measured with PASIPD
scale (Physical Activity Scale for Individuals with
Physical Disabilities). Results of these studies have
shown high correlation between levels of physical
activity and quality of life.

Ravenek, Ravenek, Hitzig, and Wolfe (2012) were
evaluating estimated quality of life (QQL) in persons
with spine injury according to the level of physical
activity (PA) and showed strong correlation.

World Health Organization [WHO] (1993) defines
Quality of Life as individuals’ perception of their
position in life in the context of the culture and
value systems in which they live and in relation to
their goals, expectations, standards and concerns. It
is a broad ranging concept affected in a complex way
by the person’s physical health, psychological state,
level of independence, social relationships, personal
beliefs and their relationship to salient features of
their environment.

Some authors concern happiness and satisfaction
as main parameters for quality of life, therefore they
have special place in evaluation of individuals. Other
authors think that quality of life is more complex
including beside these two elements also general
physical and psychical health, cognitive functions
private and social life functioning,

Wheelchair basketball is for a long time one of
the most attractive sport games for disabled persons
no matter the cause of disability is. These days there
is a variety of competition in wheelchair basketball
all around the world. Rules are the same as in standard
basketball with modification for wheelchair usage.
One of the limiting factors in this sport is level of
the spinal injury because it affects the level of mo-
toric skills as well as affection of lower extremities,
trunk, upper extremities and respiratory functions.

Also, cognitive abilities and motivation are very im-
portant for achieving good results (Bohm, 1982).

Main goal of this study is to evaluate differences
in quality of life in wheelchair basketball players ac-
cording to the level of physical activity.

METHODS

We were evaluating quality of life according to
different levels of physical activity in disabled persons
playing wheelchair basketball.

Disability is the consequence of an impairment
that may be physical, cognitive, mental, sensory, emo-
tional, developmental, or some combination of these.
A disability may be present from birth, or occur dut-
ing a person’s lifetime. Disability can also varies- pro-
gressive or regressive dynamics as well as reversible
or irreversible despite treatment and rehabilitation.
Disability is an umbrella term, covering impairments,
activity limitations, and participation restrictions.
Impairmentis a problem in body function or structure;
inactivity limitation is a difficulty encountered by an
individual in executing a task or action; while a par-
ticipation restriction is a problem expetienced by an
individual in involvement in life situations. Thus,
disability is a complex phenomenon, reflecting an
interaction between features of a person’s body and
features of the society in which he or she lives.

We included in our study disabled persons from
Greece using wheelchairs in their everyday’s life. There
were 34 males ages 18 to 47 years (M = 28.3), playing
wheelchair basketball at least for a 6 months. These
individuals are active players from wheelchair basket-
ball clubs also playing for national cup. In the first
group were 16 included persons who train 2 times
per week and in the second group were included 18
persons training 3-6 times per week.

Causes of the disability were classified as follows:

* Injury 75 %, (n = 24) in 65% (# = 21) the cause

was traffic accident, in 10% (# = 3) consequence
of fall down.

e Present from birth, 10%, (» = 3)

* Residual disability after malignant or infective

central nervous system diseases - 15%, (# = 4).

Study was performed for 5 months - started at the
beginning of October 2012, and ended in February
2013.

We collected data in interview with wheelchair
basketball players by means of standardized question-
naires. Questionnaire had 3 main parts. In first part
we evaluated demographic data, personal data, dis-
ability data, professional data, education data and
habits. According to Washburn, Zhu, McAuley,
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Frogley, and Figoni (2002) we included in second part
of the questionnaire data about the type and level of
physical activity for each individual. According to
Cummins (2005) we included into the third part of
the questionnaire data about the quality of life.

All persons were informed about the study before
entering and volunteered.

We evaluated two main values as a result of sum-
ming different parameters. First value was total
physical activity [TPA]. This value was subdivided
into: stationary activity, activity in movement, light
physical activity, moderate physical activity and vigor-
ous physical activity. All individuals were assessing
their physical activity daily and weekly according to
the method of Washburn et al. (2002). as well as by
Van der Ploeg, Streppel, van der Beek, van der Woude,
Vollenbroek-Hutten, and van Mechelen (2007). Sec-
ond value was total quality of life [TQL]; evaluation
was performed according to Cummins (2005). Values
were standardized for general population (McCabe
& Cummins, 1998), and for disabled persons (Cum-
mins, 2001; Verri et al., 1999).

Statistical evaluation was performed by means of
STATISTICA 7.0 package. Data were analyzed by
means of descriptive statistics including main quan-
titative parameters. Normal distribution was tested
by means of Kolmogorov-Smirnov test. Student’s
#-test was used for evaluation of differences in qual-
ity of life. For evaluation of differences between the
groups for each variable, we used canonic discriminante
analysis. Difference was presented as coefficient of
canonic discrimination; statistical significance was
tested by means of Bartllet’s chi-square test. Impact
of individual variables between the groups was cal-
culated by correlation of individual variables with
discriminate factor.

RESULTS

Analyses of the descriptive parameters coefficients
for TPA as well as the TQL have shown high variety
between minimal and maximal values (wide range)
for both variables (Table 1).

TABLE 1
Analysis of the descripitve parameters - TPA and TQOL.
n M SD Mdn Mo  Min Max  Ra v Skew. Kurt.
34 1917 11.02 1657 8.00 633 5450 48.17 12140 146 232
34 5091  9.63 5250 59.00 30.00 67.00 37.00 92.81 -41  -47

Legend: n - number of inhabitants; M - mean; SD - standard deviaton; Mdn - Medina; Mo
- Mode; Min - mnimum; Max - maxmum; Ra - Range; v - varianca; Skew. - Skew-

ness; Kurt. - Kurtosis.

Results of Kolmogorov-Smirnov test have shown
asymmetry in distribution for the total physical activ-
ity variable (K-§ = .18) which depends on subvariable
”sport activities” as the main characteristic of the two
different evaluated groups. One reason for the asym-

FIGURE 1
Kolmogorov-Smirnov distibution for TPA.
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SR mpino- VT W 25954 Dm OCOT S

Q 10 o 30 40 50 B0
X == Category Eoundary

metry can also be wide range of results comparing
to relatively small number of individuals (Figure 1).

Results of Kolmogorov-Smirnov test for total
quality of life have shown also asymmetry, negative
trend and platykurtic curve, but without statistically

FIGURE 2
Kolmogorov-Smirnov test TQL..
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significant differences from normal distribution (K-§
= .0906), standard error 20% (p > .20) (Figure 2).
Results of the Student-# test have shown statisti-
cally significant difference between 2 groups (p < .01).
Group 2 has statistically significant higher total

physical activity level (3-6 times per week) than group
1 (< 2). Group 2 has better results; wheelchair bas-
ketball players who have higher level of physical activ-
ity (3-6 times per week) have better quality of life
(Table 2).

TABLE 2
Student’s t-test was used for evalnation of differences in quality of life - TPA and TQOL..
7, M, SD, 7, M, 8D, t daf b F P
TPA 16 13.00 651 18 2465 11.44 -3.59 32 .00  3.09 .03
TQL 16 4581 1050 18 5544 6.06 -3.32 32 .00 3.00 .03

Legend: n - number of inhabitants; M - mean; SD - standard deviaton; t - Student-/ test; df
- Degrees of freedom; F - Fishet's F ratio; p - probability.

Canonic discriminant function analysis was used
for evaluation of different subdomeins of the qual-
ity of life. Canonic correlation coefficient (R = .63)
reflects differences between the groups. Chi-Square
coefficient (* = 14.23) was tested by means of Bartl-
let test and has shown statistically significant difference
between the groups with p value <.05 (p = .04). Wilk’s
lambda (A = .61) together with Eigen-value (.65) is
showing a relationship between the dependent groups
and the independent variables (Table 3).

TABLE 3

Relationship of the arithmetic means of each
group in correlation to discriminative functions is
shown in Table 4. Group 1 is on negative pole of the
function (-0,83), while the group 2 is on positive pole
.of the function (.74). These results are showing that
group 2 with higher level of TPA has higher TQL,
while group 1 with lower levels of TPA has lower
levels of total quality of life.

In Table 5, we presented different subdomains of
the total quality of life domain: TQL -self confidence

Eigen-value, canonic correaltion, coeffitient Wilks Lambda, values of
the chi-square test, degrees of freedom and level of statistical significance.

Eigenvalue R A

X df p

.65 .63

.61

1423 7 .04

Legend: R - canonic correaltion; A - Wilks Lambda; %% - Chi-square test; df - Degrees of

freedom; p - probability.

TABLE 4

Arithmetic means for the groups with discrininant factor.
G_1:1
G_2:2

(.71), TQL - family and interpersonal relations (.55),
TQL - emotional well being (.49), TQL - physical
health (.48) and TQL -social inclusion (.47), TQL -
achievements (.31), while others are not statistically
significant. All of the previously mentioned variables
are on the positive pole of the distribution.

All these results are showing that higher levels of
physical activity have positive impact on total quality
of life in all subdomains, with higher values for self
confidence and family and interpersonal relationships,

but also for the other variables.

-.83
74

DISCUSSION

In our study we have shown that the level of total
physical activity has high impact on total quality of
life in wheelchair basketball players. These results are
in the correlation with the results of the previous
studies showing positive impact of regular physical
activity in general population, as well as in persons
with different level of physical disability (Fiorilli et
al., 2013 Hensle 1982; Lastuka & Cottingham, 2015).

Evaluating different subdomains of total quality
of life, we have shown that quality of life is multifac-
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TABLE 5

Correlation of individual variables with discrirminant factor - TQL.
TQL - standards .30
TQL - physical health 48
TQL - achievements 31
TQL - family and interpersonal relations .55
TQL - self confidence 71
TQL - social inclusion 47
TQL - emotional well being 49

torial and very complex individual perception. It is a
broad ranging concept, depending on person’s
physical health, psychological state, level of indepen-
dence, social relationships, personal beliefs and their
relationship to salient features of their environment.
These results are in positive correlation with previous
studies (Brasile, Kleiber, & Harmisch, 1991; Cox &
Davis, 1992; Martin, Eklund, & Mushett, 1997; Mar-
tin & Mushett, 1996; Wood 2013).

Level of Physical activity was shown in this study
as the most important factor affecting total quality
of life. Regular physical activity (wheelchair basketball
with high intensity trainings) more than 3 times per
week with moderate everyday physical activities is in
direct positive correlation with quality of life. On the
other hand, low levels of physical activity have nega-
tive impact on quality of life. These results are in
correlation with previous works (Fiorilli et al., 2015;
Ranevek et al., 2012; Stevens et al., 2008). There is of
great importance that beside regular sport trainings
more than 3 times per week, individual has moderate
level of everyday physical activities (Granados et al.,
2015; Lastuka & Cottingham, 2015; de Witte, Hooz-
emans, Berger, van der Woude, and Veeger, 2015).

Previously mentioned physical activity in our study
had strong impact on vatiables of the total quality
of life subdomains: total quality of life-self confidence
and total quality of life-family and interpersonal rela-
tions, with very close positive values, showing their
importance and interactions. we found same positive
trend for the other total quality of life subdomains-
total quality of life-emotional well being, total qual-
ity of life-physical health, total quality of life-social
inclusion and total quality of life-achievements. In
general population regular physical activity is very
useful in prevention of chronic diseases (mostly car-
diovascular and cerebrovascular), in population with
different level of physical disability improves quality
of life. One of the proposed underlying mechanism
for these findings is secretion of endorphins during
physical activity, regulating different neurotransmitter

pathways of the emotional control in the central
nervous system, as well as stimulating body metabo-
lism resulting in physical well being and emotional
well being, better stress control and development of
healthy style of life. All these results have shown that
regular physical activity results in better self confidence,
as well as better functioning in family/personal life
and reintegration in the society (Fiorilli et al., 2015;
Ranevek et al., 2012; Stevens et al., 2008).

CONCLUSON

This study has shown that level of regular physi-
cal activity is very important for improvement of the
quality of life in disabled persons. Wheelchair bas-
ketball was evaluated as regular sport activity of high
intensity. In this special subpopulation of the persons
with disability, we have shown that such king of activ-
ity 3 or more times per week can improve total qual-
ity of life, as well as different, very complex per-
sonal, physical, emotional, psychological, social
subdomains, these results are in correlation with
previous studies (Granados et al., 2015; de Witte et
al., 2015).
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SUMMARY

The primary role of vitamin D is regulation of calcium, phosphorus and bone metabolism. Vitamin
D status assessment is based on measuring of 25 (OH) D concentrations, and disorders of vitamin
D status may be manifested as a vitamin D insufficiency, vitamin D deficiency and vitamin D hyper-
vitaminosis. It is generally accepted that values above 75 nmol / L will suffice to prevent the occurrence
of secondary hyperparathyroidism. Although vitamin D deficiency can be found at any age, it is most
common in women with postmenopausal osteoporosis, and in older women. The aim of this study
was to determine the vitamin D status, parathyroid hormone levels and calcium levels in women with
newly diagnosed postmenopausal osteoporosis, and to compare the results with the same parameters
observed and measured in women without osteoporosis, and to establish whether there is a connec-
tion between vitamin D levels and levels of other parameters. The study involved 85 postmeno-
pausal women, all of which were screened for osteoporosis by measuring bone mineral density in the
lumbar spine and hip region using DXA method. Of these, 50 women were found to have osteopo-
rosis while 35 had regular DXA values. Our results showed a high incidence of vitamin D deficiency
in postmenopausal women, with significantly higher vitamin D deficiency in women with osteoporo-
sis. The values of parathyroid hormone were higher, and the values of ionized calcium were lower in
women with osteoporosis, and there is a negative correlation between 25 (OH) D and parathyroid
hormone. The most common risk factors for osteoporotic fracture in postmenopausal women were
early menopause and previous fracture in adulthood. Reduced levels of vitamin D in women with

postmenopausal osteoporosis leads to changes in calcium and parathyroid hormone metabolism

Key Words: parathyroid hormone, postmenopausal osteoporosis, Vitamin D.

INTRODUCTION

Osteoporosis is the most common metabolic bone
disease. The process is continuous and progressive,
and it is considered that osteoporosis is a process that
begins in youth (failure to achieve maximum density),
and manifests itself in the older age (accelerated loss)
(Richard et al, 2008). It is believed that 10% of the
world population suffers from osteoporosis. Accord-
ing to the World Health Organization [WHO] this
disease, as a health issue, falls in the second place,
after cardiovascular disease (Panneman, Lips, Sen, &
Herings, 2004). Basically, osteoporosis is a disorder

18

of balance between the processes of resorption and
new bone formation, in favor of the absorption
process, which is more intensive than the process of
new bone formation and leads to reduction of bone
mineral density [BMD] and bone quality (Shoback,
Marcus, Bikle, & Strewler, 2001). Osteoporosis is a
“silent” disease. Bone strength, and above all the BMD
[bone mineral density] is reduced over the years with-
out any symptoms of the disease which is often
manifested in the form of spine, wrist and femoral
neck fractures (Feskanich, Willett, & Colditz, 2002),
even without any inducing trauma.

The largest number of the available data refers to
white women, mostly in North America and Europe
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(Framingham, SOF - The study of osteoporotic
fractures, which includes 9.704 American women
older than 65 years, EPOS - European Prospective
Osteoporosis study of 3.173 women with an average
age of 62.2 years and EPIDOS study of 6.933
women older than 75 years) (Brixen, Abrahamsen, &
Kassem, 2005).

The definition of osteoporosis according to the
WHO: “Osteoporosis is a metabolic bone disease,
which is characterized by decreased bone strength
and increased risk for fractures” (Tuck & Francis,
2002).

Bone strength is a reflection of two main charac-
teristics of the bone: bone quality, which refers to the

bone micro architecture, bone remodeling, and mi-
croscopic damage to the existing bone tissue; BMD
which is expressed in grams per unit area (g/cm?) and
is a clinical, rather than the physical measure which
is determined by the maximum bone density in youth-
peak bone mass and bone loss with aging (Igbal, 2000).
WHO in collaboration with the International
Osteoporosis Foundation [IOF] defines osteoporosis
on the basis of the degree of reduction in BMD (7
score expressed as SD), which is obtained by densi-
tometry (WHO, 1994). The criteria for osteoporosis
according to the WHO/IOF are in Table 1:
Looking from overall Health and economic aspect,
the importance of osteoporosis lies in its way to have

BMD (#score)

> -1.0SD

-1.0 do -2.5 SD

TABLE 1
Criteria for the diagnosis of osteoporosis according to the WHO/IOF,
Dg
Normal density
Osteopenia
Osteoporosis

< 25SD

Legend: Dg - diagnosis; BMD - bone mineral density.

an effect on fractures. The most serious consequence
of osteoporosis is hip fracture, which always requires
hospitalization, with high mortality during the first
year after a hip fracture (National Osteoporosis Fo-
undation, 2003; Siris, 2004).

In everyday practice, the diagnosis of osteoporo-
sis, as recommended by the WHO, is achieved by

TABLE 2
Risk factors for ostegporotic fractures.

measuring BMD. In addition to reduced BMD other
risk factors are important too, like genetic and acquired
factors, and among them, those that can be changed
and those that can’t be changed (Table 2).

The gold standard test for measuring BMD is
based on low energy X radiation (DXA, Dual-emission
X-ray Absorptiometry, previously DEXA), where the

Non-variable risk factors

Variable risk factors

* A history of previous fracture in adult life, which is not ¢

caused by serious trauma

* A positive family history of fractures of closest relatives *

e The white race

*  Female sex

e Age

e Dementia

*  Poor general health

Smoking

*  Low body weight (<57kg) or BMI <19
The lack of estrogen

*  Low intake of calcium and vitamin d

e Alcoholism

e FPrequent falls

* Inadequate physical activity

e Visually impairment

reading of BMD in expressed in g/cm” and the results
are compared with the values of the bone density of
healthy population aged 20-40 years (#score expressed
as D). When deciding on treatment, patient-obtained
values are compared with the mean values of bone
mineral density of people of the same age (3-score
SD). One SD indicates 10% of bone mass. BMD
measurements by DXA is characterized by minimal

radiation, it is comfortable, fast and has a high ac-
curacy (Ettinger, 2003; McCloskey, 2006). Patients
diagnosed with osteoporosis and confirmed by DXA,
can start their treatment using antiresorptive drugs
(bisphosphonates), with the use of calcium and vita-
min D. The latest recommendations issued by ESCE
09 is that the treatment should last at least 5 years,
after which it can be paused provided patients do not
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have serious risk factors and that there has been a
significant increase in BMD (Zizic, 2004).

A large number of etiological factors may lead to
a decrease in bone density, but the most common
form of osteoporosis is postmenopausal osteoporo-
sis (National Osteoporosis Foundation, 2003) in which
the estrogen deficiency is a major risk factor in early
and the late phase of bone loss in women, since es-
trogens have a very favorable, antiresorptive and a
discreet anabolic effect on bone tissue.

Estrogens act directly on bone cells via estrogen
receptors which are present in both osteoblasts and
osteoclasts (although the expression of these recep-
tors in bone cells is weak), and indirectly via growth
factors. Estrogen is: increasing synthesis of calcitriol,
slowing down osteoclasts, reducing the effects of
resorptive cytokines, protecting osteoblasts and reduc-
ing receptor sensitivity to PTH (Nuti et al., 2009).
This form of osteoporosis is characterized by altered
bone remodeling, which occurs not only due to the
deficit of sex hormones, but also due to physiological
reduction of calcium absorption in the intestine and
the kidney, due to reduction of the synthesis of D
hormone in the kidneys and bone tissue, and due to
reduction in physical activity (Greiwe, Cheng, Rubin,
Yarasheski, & Semenkovch, 2001).

Vicamin D

Vitamin D is very similar to hormones synthesized
in the body from its precursors. Whether it is synthe-
sized in the skin or ingested with the food, vitamin
D is biologically inactive. It is subjected to hydroxyl-
ation in the liver, in position C-25 under the effect of
250 hydroxylase, and it becomes 25-hydroxyvitamin
D (25 (OH) D), which represents most of the vitamin
D in the plasma, which is attached to the transport
protein by which it is transferred to the kidneys. As
the concentration of 25 (OH) D depends solely on
the presence of substrate (pro-vitamin intake and sun
exposure), it is an appropriate measure of the amount
of vitamin D in the body. In the kidney 25 (OH) D
is further metabolized by hydroxylation at position
C-1 with the help of the enzyme la hydroxylase, to
form an active form of the vitamin, 1,25-dihydroxyvi-
tamin D (1.25 (OH) 2D, calcitriol or hormone D),
through which it exerts most of its effects (Holick,
2007). The active form of vitamin D is released into
the bloodstream and bound with the carrier protein
transcalciferin, by which it is transported to the target
organs, where it binds to specific vitamin D receptors
[VDR] with which it exerts its effects. The kidney is
the main organ in which it is converted 25 (OH) D
into calcitriol, but it is not the only place the synthe-

sis of 1o hydroxylase takes place. Extrarenal synthe-
sis of this enzyme has an important role in the im-
munoregulatory and autoproliferative effects of
vitamin D (bone marrow, immune system, epithelial
cells of the skin, breast, prostate, muscle and intes-
tines). Extrarenal production of calcitriol is not suf-
ficiently assessed, butitis believed that under normal
conditions it does not significantly increase serum
concentrations of D hormone (Bronner, 2001).

The most important stimulators of calcitriol syn-
thesis are hypocalcaemia and hypophosphatemia.
Hypocalcaemia does not cause direct stimulation of
synthesis of calcitriol, rather this effect is achieved
indirectly through PTH. Reduction of calcium con-
centration in plasma increases PTH secretion, which
in turn increases the activity of 1o hydroxylase and
synthesis of calcitriol (Bischoff-Ferrari et al., 2004).
The estrogen and growth hormone |[GH], also
stimulate renal 1o hydroxylation. Calcitriol actively
stimulates the absorption of calcium in the small
intestine and thus indirectly regulates the secretion
of PTH. It increases the synthesis of transforming
growth factor B (TGF-8), and IGF-1, increases the
number of IGF-1 receptors, thereby stimulating os-
teoblastic proliferation and differentiation, increasing
the synthesis of type I collagen and matrix proteins
(osteopontin and osteocalcin), all of which are neces-
sary for mineralization, function and metabolism of
bone tissue, and thus contribute to the bone strength.
It also acts on osteoclasts: indirectly through osteo-
blasts, and directly, suppressing the differentiation of
promyelocytes into monocytes, which are the precur-
sors of osteoclasts (Bischoff-Ferrari et al., 2005;
Stevenson & Marsh, 2007).

Vitamin D status is estimated on the basis of the
concentration of 25 (OH) D levels. There are many
disputes in terms of optimal vitamin D status in serum
(Aloia, 2001). According to Peacock-in and collabora-
tors, until recently, the lack of vitamin D was defined
as concentration of 25 (OH) D serum in which a
secondary hyperparathyroidism occurs, and in which
there is a decrease in bone mass without the occur-
rence of hypocalcaemia or osteomalacia (Peacock,
Selby, Francis, Brown, & Hordon, 1985). Since 2005,
a normal status of vitamin D is defined as the con-
centration of 25 (OH) D > 75 nmol/L. Vitamin D
insufficiency is defined as concentration of 25 (OH)
D < 25 nmol/L, Vitamin D deficiency is defined as
concentration of 25 (OH) D 25-75 nmol/L and vi-
tamin D Intoxication is defined as concentration of
25 (OH) D > 250 nmol/L (Aloia, Talwar, Pollack,
Feuerman, & Yeh, 20006).

Vitamin D deficiency leads to defective calcium
metabolism, defective osteoblastic activity, and defec-
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tive matrix mineralization and finally leads to disorders
of bone mineral density. Vitamin D deficiency is one
of the most common causes of secondary hyperpara-
thyroidism, and it is considered that the value of 25
(OH) D > 75 nmol/L can prevent its development.
As defined in 2005, there is a high percentage of
women (around 60%) with postmenopausal osteo-
porosis, and a lack of vitamin D (Sweet, Jeremiah, &
Galazka, 2009). Vitamin D deficiency leads to muscle
disturbances, where calcitriol, by binding to the VDR
of skeletal muscle cells regulates muscle contraction
and relaxation, increases protein synthesis and the
entry of calcium into the cell. In the situation of vi-
tamin D deficiency there is a loss of muscle fibrils of
type I and a decrease in muscle strength and increased
risk of falling and fractures (Dawson-Hughes et al.,
2005; Vieth & Fraser, 2002). Optimal prevention of
bone fractures in women with postmenopausal os-
teoporosis, in addition to the application of antire-
sorptive therapy, includes adequate supplementation
of vitamin D, whose unique dual effect on bone and
muscle tissue increases bone mineral density, but also
the prevents falls (Canalis, 2010). Nowadays it is
considered that for the optimal anti-fracture value of
25 (OH) D serum concentration of 100-120 nmol/L
the required daily intake of vitamin D 3 needs to be
1000 IU, if the value of 25 (OH) D in the serum is
60-75 nmol/L, required daily intake of vitamin D 3
needs to be 2000 IU if the value of 25 (OH) D in the
serum is 30-60 nmol/L and required daily intake of
vitamin D 3 needs to be 3000 1U if the value of 25
(OH) D in the serum is less than 30 nmol/L (Grand
etal., 2005; Jackson et al., 2006). These recommenda-
tions are in line with recommendations of American
osteoporosis Foundation (Cosman et al., 2014; Na-
tional Osteoporosis Foundation, 2015). There is evi-
dence that treatment with bisphosphonates should
be initiated only after ensuring anti-fracture concen-
tration of 25 (OH) D serum is achieved, because
otherwise their efficiency is significantly smaller
(Cooper, 20006).

Testing of vitamin D status is not part of the
daily routine in the diagnosis and treatment of osteo-
porosis. It is desirable that all patients with osteopo-
rosis have at least one paired finding of 25 (OH) D
in the serum, one at the end of winter and one at the
end of summer, when minimum and maximum con-
centration of 25 (OH) D is expected. Determination
of vitamin D status is required in patients with hy-
percalcaemia, hypocalcaemia, elevated PTH, hyper-
calciuria, hypocalciuria and in patients with a history
of prior fractures (Pilipovi¢, Brankovié, & Vujasino-
vi¢, 2005).

Calcium and parathyroid hormone

The human organism contains 1000-1200 grams
of calcium, 99% of which is located within the bones.
88% of the total amount of calcium in bone is bound
to phosphorus (Ca: Pa = 2: 1); 1% of the total amount
of calcium is contained within the body fluids in the
intra- and extracellular space. Calcium requirements
vary by age, sex and physiological state. The organs
involved in its metabolism are bones, intestines and
kidneys, all of which happens under the influence of
PTH, calcitriol, sex hormones and glucocorticoids.
The absorption of calcium through the intestinal
epithelium occurs passively (non-saturable) and tran-
cellular (saturable) pathway.

Calcium binding protein calbinidin D plays a key
role in the transfer of calcium through the enterocytes
and the latest data suggest that estrogen can stimulate
this influx through cAMP. Calcium homeostasis
through osteocytic membrane occurs in the process
of active exchange of calcium between the extracel-
lular fluid and bone, wherein the amount of calcium
that enters the bone is equal to the amount that comes
out (about 500 mg/day), so that bone mass remains
constant. Calcitriol via the VDR receptor stimulates:
transcription of calbinidin (which increases calcium
entry through the apical channels); Activity of Ca® +
-ATPase in the basolateral membrane and calcium
transport through tubulocytes.

PTH is a hormone essential in the process of bone
remodeling in the regulation of calcium levels in the
blood. Its effect is exerted by binding to receptors in
the membrane of osteoblasts and tubular cells of the
kidneys. It stimulates mature osteoblasts, which are
unable to proliferate and to produce growth factors
such as FGF-2 and IGF-1, which stimulates prolif-
eration osteoprogenitor cells that have the receptor
for PTH. FGF (fibroblast growth factor) is the pri-
mary mediator of action of PTH on bone. PTH leads
to the accumulation of a multilayer of osteoblasts at
sites of bone formation. Regulation of syntheses and
secretion of PTH with Ca ions includes the negative
feedback mechanism: the reduction of calcium levels
leading to increased secretion and activity of PTH,
which stimulates osteoclasts (indirectly via osteoblasts)
to produce cytokines which are stimulating osteoblast
and osteoclast precursors (IL-1, PG E2 , TNE etc.),
leading to bone resorption and release of calcium
into the blood. PTH increases Ca reabsorption in the
kidney, GIT absorption of Ca through stimulation
of the synthesis of the D hormones, it increases re-
sorption of phosphate from bones and increases
excretion of phosphates. In intermittent secretion;
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PTH increases the number preosteoblasts and thus
it is the most important factor in the formation of
bone, while continuing high value of PTH leads to a
predominance of bone resorption. Changes in the
concentration of ionized calcium in the serum of 8%
may lead to a triple change in PTH concentration
(Lips, 20006; Stefanovic, Zecevié, & Petronijevic, 2009).

Aim of the paper is:

* to determine the concentration of 25 (OH) D,
ionized and total calcium and parathyroid hot-
mone in the blood of women with postmeno-
pausal osteoporosis and to compare them with
the values obtained in postmenopausal women
without osteoporosis. To determine the fre-
quency and degree of vitamin D deficiency in
women with postmenopausal osteoporosis.

* to explore the association between vitamin D
deficiency and the values of ionized serum
calcium and parathyroid hormone.

* to analyze the most common risk factors for
osteoporotic fractures.

METHODS

The study was conducted as a prospective study
from May to December of 2010, in Institute of
Physical Medicine and Rehabilitation “Dr. Miroslav
Zotovic”, Banjaluka.

A stratified sample (IN) of 85 women was created
with an average age of 50-70 years.

Once densitometry was done patients were di-
vided into two groups:

e (n) of 50 women with a BMD #test < -2.5 §D
- women with newly discovered osteoporosis

* () of 35 women with a BMD #test = -1.0 SD
- women who do not have osteoporosis.

All respondents surveyed questionnaire, which
includes risk factors for osteoporotic fractures.

After the DXA, their fasting venous blood (PTH,
25 (OH) D serum Ca) and capillary blood (Ionized
Ca) was drawn.

Total Serum Ca was determined by spectropho-
tometry using Roche Cobas C 111, and ionized Ca
was determined by potentiometric method using
Roche Analyzer 9180th.

Reference range of the SCais 2.15 to 2.55 mmol/L;
while reference range of Ca™ is 1.05-1.35 mmol/L.

Serum concentrations of PTH and 25 (OH) D
were determined using electrochemiluminiscent im-
munochemical method using Roche Elecsys 2010.
Reference range of PTH is 15-65 pg/mL.

The significance of the investigated parameters
between groups formed on the basis of the value of
BMD, was determined using ~test for independent
samples and using U test for non-parametric com-
parison. Level of statistical significance was arbitrary
chosen as p < .05.

The correlation of tested parameters with the
levels of 25 (OH) D in the group of women with
osteoporosis, was statistically calculated using cor-
relation test and was shown as a correlation coefficient.

TABLE 3
Descriptive analysis of the studied parameters in the group of patients (n) 50 with BMD < -2.5 SD.
(m50 BMD < -2,5 SD Min Max M SD v

Age 50.000  70.000  61.540 5210  27.190
Menopause 1.000  30.000  12.340 5.640  31.820
25(OH)D(nmol/L) 10.000  72.660  26.840 14.690 215.670
PTH(pg/mL) 4.040 97.340 44.340 17.230 296.790
Ca™"(mmol/L) 1.100 1.480 1.310 .060 .003
CaS(mmol/L) 2.000 2710  2.330 130 025
BMD L1-1.4 g/cm? .657 911 819 .060 .003
BMD L1-1.4 #test -4.400  -2.000  -3.026 460 213
BMD NECK of L. FEMUR g/cm? 389 916 765 .090 .007
BMD NECK of L FEMUR #test -2.700 -500  -1.759 .560 319

Legend: n - number of inhabitants; Min - mnimum; Max - maxmum; M - mean; SD - stan-

dard deviaton, v - varianca.
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Significance of differences of the most-repre-
sented risk factors between the two groups is pre-
sented in tabular form. Level of statistical significance
was arbitrary chosen as p < .05.

RESULTS

Tables 3 and 4 show minimum and maximum
values, means, standard deviations and variance for

TABLE 4
Descriptive analysis of the studied parameters in the group of patients (n) 35 with BMD = -1.0 SD.
(m50 BMD = -2,5 SD Min Max M SD v

Age 50.000  70.000  59.030 4.790  23.028
Menopause 1.000  28.000 7.970 6.370  40.606
25(OH)D(nmol/L) 19.570 74920 35.670 10.470 109.580
PTH(pg/mL) 2.230  83.810 35.220 19.730 389.179
Ca™*(mmol/L) 1.240 1.560 1.340 .060 .004
CaS(mmol/L) 2.130 2.720 2.290 110 012
BMD L1-1.4 g/cm? 1.002 1.970 1.260 170 031
BMD L1-1L4 ~test -1.000 2.600 .660 970 956
BMD NECK of L FEMUR g/cm? .889 1.270 1.030 .100 010
BMD NECK of L FEMUR #test -.080 2.500 .600 .860 755

Legend: n - number of inhabitants; Min - mnimum; Max - maxmum; M - mean; SD - stan-

dard deviaton, v - varianca.

TABLE 5
Descriptive analysis of the studied parameters in the group of patients (n) 35 with BMD = -1.0 SD.
F F ¢ 3 p

Age 1.18  1.72 225 1.66 .013
Durton of menopause g8  1.72 333 1.66  .001
25(OH)D(nmol/L) 1.97 172 -323 1.66 .001
PTH(pg/mL) 76 0 172 178 1.66  .039
Ca™*(mmol/L) 87 172 242 1.66 .009
CaS(mmol/L) 209 172  1.31 1.66  .097

Legend: F - F'test; F_- F critical value for the test group; t - #test; t_- the critical value of 7
test; p - probablity; the variance is the same for all the examined parameters, except for

25 (OH) D and serum calcium.

age, duration of menopause, the value of vitamin D,
PTH, ionized calcium, total calcium, BMD L1-1.4 in
g/cm? and #score, and the value of the left femoral
neck BMD in g/cm? and #scote for both groups.
Figure 1 presents the both groups of postmeno-
pausal women and the percentage distribution of
deficiency or insufficiency of vitamin D in the given
group. In the group of women with BMD = -2.5 §D,
23 women, or 46%, had the insufficiency of vitamin
D, while 27 women or 54% of them, had a defi-
ciency of vitamin D. In women with BMD 2 -1.0 D,

7 women had vitamin D insufficiency (28.6%), while
28 of them (71.4%) had a deficiency of vitamin D.

Out of 85 women surveyed none have had a
value of vitamin D above 75 nmol/L.

The association of vitamin D deficiency with
values of ionized serum calcium and parathyroid
hormone in women with postmenopausal osteopo-
rosis are showen in Figures 2 and 3.

Figure 4 shows the correlation between the levels
of ionized calcium (mmol/L) and the level of 25
(OH) D (nmol/L), measured in a group of patients
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FIGURE 1
The frequency and degree of vitamin D deficiency (nmol/ 1) in both groups.
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TABLE 6
Calenlation of statistical significance of differences valne of vitamin D between the two groups.

(n) 50 BMD < -2.5 5D  (n) 35 BMD = -1.0 D Vs P
Vitamin D < 25 nmol/L 23 7
Vitamin D > 25 nmol/L 27 28

6.09 .01

Legend: Fisher exact test for nominal parameters; % - the value of Pearson's chi-sq test; p

- probablity.

FIGURE 2
Scatter diagram of correlation values of PTH (pg / mL.), and the value
of 25 (OH) D (nmol | L) in the group of patients with BMD < -2.5 SD.
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FIGURE 3
Scatter diagram of correlation of values of PTH (pg / mL.), and the value
of 25 (OH) D (nmol | L) in the group of subjects (n) 35 with BMD = -1.0 SD.
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FIGURE 4

Scatter diagram of Correlation of ionized calcinm (mmol 1) and the valne of 25 (OH) D (nmol L).
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() 50 with BMD < -2.5 §D. Very low correlation
coefficient R* of .0031 shows that there is no cor-
relation between the examined parameters in the study
group (p > .05).

Figure 5 shows the correlation between the serum
calcium level (mg/dL) and levels of 25 (OH) D
(nmol/L), measured in a group of patients () 50 with
BMD = -2.5 §D. Very low correlation coefficient R?
of .0077 shows that there is no correlation between
the examined parameters in the study group (» > .05).

The representation of the most common risk
factors for osteoporotic fractures are showen in Table
7.

Figure 6 and 7 show the absolute and relative
presence of risk factors in a group of patients (1) 50
with BMD = -2.5 SD and a group of patients (1) 35
with BMD = -1.0 SD.

Table 8 shows that there is no statistically signifi-
cant difference between the most common risk factors
between two group of women (p > .05).
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FIGURE 5

Scatter diagram of correlation values of serum calcinm (mmol/ 1) and the value of 25 (OH) D (nmol/L).
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TABLE 7
Risk factors for fracture, and their absolute representation in both populations of women.

70.00

80.00

Risk factors BMD < -255D BMD = -1,0 SD
Previous fractures in adulthood 8 2
Fractures in first line relatives 2 1
Very old age 0 0
Prolonged low Ca, vitamin D and protein intake 2 2
Tobacco smoking (over 10 cigarettes) 7 3
BMI (body mass index)<19 1 0
Premature menopause (before age of 45.) 9 3
Visual problems 18 11
Lack of physical activity 3 5
Frequent falls 0 1
FIGURE 6
The presence of risk_factors in the group of women with
BMD < -2.5 8D presented as absolute (n) and relative (%) values
50 .
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26



Milivojac, T. et al.: IMPACT OF VITAMIN D DEFICIENCY ON FLUCTUATION... Sportlogia 2015, 11(1), 18-33

FIGURE 7
The presence of risk factors in the group of women with

BMD = -1.0 SD presented absolute (n) and relative (%o) values
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TABLE 8
Calenlation of statistical significance of differences of the presence of selected risk factors between the two groups.
Risk fact Risk factor  (#) 50 BMD = (n) 35 BMD = p
sk factors
present 2,5 85D -1,0 SD p
) ) Yes 8 2
Previous fractures in adulthood 14 p>.05
No 42 33
Tobacco use (over Yes 7 3 4 505
10 cigarettes a day) No 43 32 ' p=
Yes 9 3
Early menopause 21 p>.05
No 41 32
. .. Yes 3 5
Inadequate physical activity 19 p>.05
No 47 30

Legend: Fisher exact test for nominal parameters; x> - the value of Pearson's chi-sq test; p

- probablity.
DISCUSSION

Loss of bone density begins with irregular men-
strual cycles. Postmenopausal women may be classi-
fied into two groups according to the rate of bone
loss in postmenopausal patients: the “quick” and
“normal” loss of bone mass. 1/3 to 1/4 of women
in the general population belong into the first group
(Morris & Anderson, 2010).

All the subjects covered by our study, were post-
menopausal (age 50-70 yr.). The mean age of those
in the group with BMD < -2.5 §D was 61.54 = 5.21
years with an average duration of menopause 12.34
t 5.64 years. In the group of patients with BMD =
-1 $D mean age was 59.03 £ 4.79 years and the aver-
age duration of menopause was 7.97 £ 6.37 years
(Table 3 and 4).

In both groups the mean value of 25 (OH) D fell
within deficiency range , with a group of BMD 2 -1
SD having a value of 25 (OH) D higher than in the

group of women with osteoporosis (35.67 £ 10, 47
nmol/L vs 26.84 * 14.69 nmol/L) (Table 3 and 4).

In correlation with the values of 25 (OH) D as
was expected the higher values of PTH were obtained
with women with osteoporosis (44.34 £ 17.23 pg/
mL) compared to women with normal DXA 35.22
1 19.73 pg/mL), although the value of PTH in both
groups were within normal range (Table 3 and 4).

In both groups of subjects values of calcium in
the serum, as well as ionized calcium were within
normal range, except that the values of the biologi-
cally active, ionized calcium in the group of patients
with BMD < -2.5 §D (1.31 mmol/L)was lower than
in the group with BMD = -1 §D (1.34 mmol/L)
(Table 3 and 4).

By testing the studied parameters within the two
groups, we obtained statistical significance for age,
duration of menopause, PTH and ionized calcium (p
< .05), while for 25 (OH) D we obtained strong
statistical significance (p < .01).
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For serum calcium we did not ind statistically
significance (Table 5).

The frequency and level of vitamin D deficiency
in postmenopausal women

Since 2005, 2 normal status of vitamin D is defined
as the concentration of 25 (OH) D > 75 nmol/L.
Insufficiency of vitamin D is defined as the concen-
tration of 25 (OH) D < 25 nmol/1., vitamin D defi-
ciency is defined as concentration of 25 (OH) D
25-75 nmol/L and the concentration of vitamin D
marked as intoxication appears when level of 25 (OH)
D > 250 nmol/L (Aloia et al., 2006). A numerous
studies have demonstrated a high prevalence of vita-
min D deficiency in women in postmenopausal pe-
riod, with the “cut of ” 25 (OH) D of 75 nmol/L.
Ofelya study, which included 669 postmenopausal
women, with mean age of 62.2 years, showed that
73% of subjects had concentrations of 25 (OH) D
below 75 nmol/L (Sornay-Rendy, Munoz, Gatnero,
& Delmas, 2005). Kuchuk, van Schoor, Pluim, Chines,
and Lips (2009) published the results of the study,
which was conducted in 29 countries and which in-
cluded 7.441 postmenopausal women. Results of the
study showed that the average concentration of 25
(OH) D in the serum of subjects was 61.2 nmol/L.
Lips P. et al. (20006) in the study, which included 2.589
women with postmenopausal osteoporosis from 18
countries, showed that the prevalence of vitamin D
insufficiency varied by region from 53.4% to 81.8%.
Preliminary results of a pilot study of 4 centers in
Serbia have shown the insufficiency of vitamin D in
95% of women with postmenopausal osteoporosis
(Andelkovi¢, 2009).

From 2012. onward, the following values of vi-
tamin D concentrations were recommended as a mean
of classifying vitamin D status: level of 25 (OH) D
> 75 nmol/L was recommended as a normal level,
level of 25 (OH) D 50-75 nmol/L was considered as
insufficiency, while level of 25 (OH) D 25-50 nmol /L.
was considered as deficiency. Concentration of 25
(OH) D < 25 nmol/L was considered as severe de-
ficiency (Jovicié, Ignatovié, Beleti¢, Mirkovi¢, &
Majki¢-Singh, 2012; Sempos, Vesper, Phinney Thien-
pont, & Coates, 2012).

Buropean multinational study included 8531
women receiving treatment for osteoporosis and
showed that 80% of women had a value of 25 (OH)
D less than 80 nmol/I, and about 30% of women
had less than 50 nmol/L (Kanis et al., 2009; Lanyon,
& Skerry, 2001). Based on recent tests in Serbia, it
was found that out of 92 postmenopausal women
with osteoporosis, vitamin D deficiency was present
in 49% (cut-off value of 25 (OH) D of 50 nmol/L.
or less), and even 67% of respondents had lack/

shortage of vitamin D, if 75 nmol/L 25 (OH) D was
taken as a normal value (Cirkovi¢, Petronijevi¢, Risti¢,
Glisi¢, & Stefanovi¢, 2010).

Our study found a high incidence of vitamin D
deficiency in both group of postmenopausal women,
which is consistent with the results of numerous
studies. In the group of patients with BMD < -2.5
SD, 54% of respondents (# = 27) had a vitamin D
deficiency, and 46% (# = 23) lack of vitamin D. In
the group of patients with BMD = -1 5§D, 71, 4% of
the patients (# = 28) had lack of vitamin D, and 28.6%
(n = 7) had vitamin D deficiency (Figure 1). It is in-
teresting that none of the respondents from both
groups had normal vitamin D status, if the “cut of”
25 (OH) D was 75 nmol/L.

By testing the significance of differences, we
confirmed a statistically significant difference between
the correspondent classes of vitamin D (25 (OH) D
< 25 nmol/L and 25 (OH) D 25 to 75 nmol/L) be-
tween the groups (p < .01) (Table 6).

One of the most important factors which lead to
significant bone loss in postmenopausal women is
the decline in vitamin D status (Outila, Kirkkiinen,
& Lamberg-Allardt, 2001). By acting on the osteocytes,
metabolites of vitamin D enhance the quality (strength
and elasticity) of the bone, thus stimulating enchon-
dral growth, thereby reducing the incidence of fractures
(Roodman, 1999; Winsloe, Earl, Dennison, Coopet,
& Harvey, 2009). It appears that vitamin D increases
bone formation and mineralization not only through
its stimulating effect on the intestinal absorption of
calcium and phosphate, but also by its effect on the
differentiation of osteoblasts. Owen and colleagues
have shown that vitamin D coordinates the sequence
of the development of osteoblast-specific effects on
the temporal gene expression and protein synthesis
of a number of osteoblasts. It’s calcemic effect 1.25
(OH) 2D owes to the activation of osteoclastic bone
resorption, which is a secondary effect of the inter-
mediate vitamin D receptor to RANKL-expressing
osteoblasts (Owen, Aronow, Barone, Stein, & Lian,
1991). Typical changes within the bones in vitamin
D deficiency patients are: increased resorption, de-
creased formation, decreased production of bone
matrix and reduced mineralization, leading to disorders
of architecture and mechanical stability of the bone.
Also, vitamin D exerts a significant effect on muscle
tissue by regulating calcium metabolism within the
muscle cells, which is important for the process of
contraction and relaxation of muscle fibers (Cumming
& Nevitt, 1997).

Parathyroid hormone - In the last decade, numer-
ous studies have consistently shown that for many
people there is a vitamin D insufficiency, which is
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sufficient to cause an increase in serum PTH values
(Aloia, Feuerman, & Yeh, 20006). Souberbielle and
associates have suggested reducing the reference
values of PTH from the current 65 pg/ml to 46 pg/
mlL (Souberbielle et al., 2001). They found that the
exclusion of people with low values of vitamin D
had a significant influence in determining the value
of the upper reference range of PTH, and have con-
cluded that when determining the reference values
of PTH, both people with low vitamin D, and those
whose values of vitamin D were above 25 nmol/L
should be taken into account (Souberbielle et al.,
2003).

Our results showed that the mean value of PTH
in both groups were within normal range (Table 3
and 4), so thatin this case one could speak of relative
secondary hyperparathyroidism. The highest value
obtained in the PTH group of patients with BMD <
-2.5 5D was 97.34 pg/mL (Table 3).

Correlation analysis showed a statistically significant
(p < .01) negative correlation between 25 (OH) D
and PTH values in both groups (Figure 2 and 3).

lonized serum calcium - an adequate intake of
calcium and vitamin D is the first step in the preven-
tion and treatment of osteoporosis. PTH and the
active form of vitamin D (calcitriol) and to a lesser
extent, sex hormones and glucocorticoids are crucial
in maintaining the balance of calcium.

The analysis of our data found that the mean
values and ionized serum calcium, in both groups,
were within the normal range (Table 3 and 4).

Correlation analysis values of 25 (OH) D and
ionized calcium has shown that there is no correlation
between the examined parameters in the group of
women with BMD = -2.5 SD, which also applies to
serum calcium (Figure 4 and 5).

There is evidence from clinical studies that when
administered daily to women who are post-meno-
pausal and osteoporotic, vitamin D not only increas-
es bone mineral density but also reduces the risk of
vertebral and non-vertebral fractures. This anti-
fracture effect of vitamin D not only has a direct
effect on bone, but also an indirect one, by increasing
the muscle strength and thereby reducing the ten-
dency to fall and the occurrence of fractures (Recker
et al., 2004; Trivedi, Doll, & Khaw, 2003).

Table 8 shows the presence of risk factors in both
groups. We analyzed the most common risk factors
that were present in all subjects, and then they were
graphically represented and grouped as follows: pre-
vious fractutes in adulthood, eatly menopause (before
45 years), cigarette smoking (more than 10 cigarettes
a day) and insufficient physical activity (Figure 6 and
7).

Previous fractures in adulthood - in the group of
patients with BMD =< -2.5 SD, eight subjects had this
risk factor. Out of these eight, seven had a value of
25 (OH) D below 25 nmol/L, which confirms very
important role of initial serum concentration of 25
(OH) D for anti-fracture effectiveness of vitamin D.
In the group of women with normal BMD, two
women have presented with this risk factor.

Early menopause - in the group of patients with
BMD < -2.5 §D, nine subjects had this risk factor,
which was also the most common risk factor in this
study group. In the group of women with normal
BMD, early menopause as a risk factor was present
in three respondents.

Lack of physical activity - construction and re-
modeling of bone tissue, and suppression of osteoclasts
work, imply that physical activity is a must in the
prevention and treatment of osteoporosis. In order
to raise these effects, physical activity must be a
regular, appropriately intense and that of appropriate
sort. This has the effect not only on bone density, but
also on trabecular arrangement (Peluso & Guerra de
Andrade, 2005). Exercises strengthen the muscles and
improve the stability in movement, thus significantly
reduce the risk of falls, particularly in the elderly,
where the fall is the major risk for bone fractures.
National Osteopoross Foundation sought update its
consensus statement on peak bone mass. The work-
ing group has been formed and scientific literature
searches from January 2000 through December 2014
were conducted with with reference to the way that
lifestyle can affect the achievement of maximum bone
density . The writing group concluded that there was
strong evidence for the benefits of physical activity
and calcium intake , moderately strong evidence for
the benefits of vitamin D , and weaker evidence for
the impact of other factors of lifestyle to achieve
maximum bone density (Avenell, Mak, & Connell,
2014; Weaver, 2015;).

In the group with BMD =< -2.5 §D, insufficient
physical activity was represented in three respondents,
and in the group with normal BMD, this risk factor
was most frequent (five subjects).

Smoking of cigarettes - in the course of our re-
search, excess nicotine use is considered smoking
more than 10 cigarettes per day, given that many
studies have shown that “small amounts” of nicotine
have no effect on BMD (Daniel, 1972). The effect of
nicotine on bone mineral density reduction is achieved
through increased levels of estrogen metabolism in
the liver, impaired circulation, reduced tesorption of
calcium and vitamin D, and a direct action on bone
cells (Deng et al., 2000). In our study, this risk factor
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was present in seven subjects in the group with BMD
< -2.5 SD and in three women with normal BMD.

By testing the significance of differences of most
commonly represented risk factors in both groups,
we have not found statistical significance (p > .05)
(Table 8).

CONCLUSON

1. Large percentage of post-menopausal women
had vitamin D deficiency

2. Women with postmenopausal osteoporosis had
significantly higher vitamin D deficiency in
relation to postmenopausal women without
0steoporosis.

3. In women with postmenopausal osteoporosis
vitamin D deficiency leads to increased levels
of parathyroid hormone.

4. Level of ionized calcium was significantly
lower in women with postmenopausal osteo-
porosis.

5. Insufficient vitamin D in postmenopausal
women is an important factor contributing to
the reduction of bone mineral density.

6. The high prevalence of vitamin D deficiency
in women with postmenopausal osteoporosis
supports routine determination of the value of
25 (OH) D in order to select the appropriate
treatment protocol.

7. Batly menopause and previous fracture in adult
life are the most common risk factors for os-
teoporotic fractures.

8. Decreased levels of vitamin D in women with
postmenopausal osteoporosis leads to changes
in the metabolism of calcium and parathyroid
hormone.
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SUMMARY

On a sample of 72 gitls from high school ,,Svetozar Miletic* from Novi Sad, age 18 £ 6 months di-
vided into two groups: physically active (at least 30 minutes of daily physical activities of moderate
intensity) and insufficiently physically active (below average) was performed a research of transversal
character with intent to determine whether there are statistically significant differences in morpholo-
gical characteristics and motor abilities. The study applied 13 variables, five morphological (body
height, body weight, body mass index, body fat percentage, m muscle mass percentage) and 8 moto-
rically (flamingo balance test, hand tapping, sit and reach, standing broad jump, from lying to sitting
position for 30 seconds, bent arm hang, shuttle run 10x5 m and endurance shuttle run). Obtained
results of multivariate analysis (MANOVA) indicate that there are statistically significant differences
between the variables in morphological characteristics at level of p = .02 and motoric abilities at the
level of p = .00, while univariate analysis (ANOVA) indicates, that in morphological characteristics
there are only differences in the percentage of muscle mass, at the level of p = .0006, while in motor
abilities difference was determined in all variables.

Key Words: active, inactive, morphological characteristics, motor abilities.

INTRODUCTION

Physical activity is one of the criteria for assessing
the health, while physical inactivity has been identified
as the fourth leading risk factor for overall mortality
which globally contributes to 3.2 million deaths per
year (WHO, 2012).

Physical activity is associated with numerous health
benefits (Bouchard, Blair, & Haskell, 2012), and stud-
ies have shown that even small and moderate activity
can contribute to the improvement of health status
(Blair, 2005), both for adults and for children and
adolescents (Camero, Hobbs, Stringer, Brancum, &
Taylor, 2012). Physical activity is particularly important
for children and youth because it promotes healthy
growing up and affects social (Malina, Bouchard, &
Baror, 2004) and cognitive development (Biddle &
Asare, 2011). In most countries, children and adoles-
cents are not active enough (Guthold, Cowan, Auten-
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rieth, Kann, & Riley, 2010; Hellal et al., 2012; Troiano
et al., 2008).

Although positive effect of physical exercise on
physical and mental health is scientifically proven
(Byrne & Byrne, 2003; Heyward, 1991; Plonczynski,
2000; Weinberg & Gould, 2007), and indirectly on
the overall quality of life, statistics show that most
people are not sufficiently physically active. Physical
inactivity among young people has increased dra-
matically during the last few decades (Brodersen,
Steptoe, Boniface, & Wardle, 2007) and represents a
clear threat to health both in developed and develop-
ing countries. In the research on physical fitness and
sports lifestyle conducted and published by the In-
ternational Council of Sport Science and Physical
Education (Telama, Naul, Nupponen, Rychtecky, &
Vuolle, 2002), with the participation of over 60,000
respondents aged 12 to 15 years from six European
countries, participating in sports as a form of recre-
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ation was ranked 6th, while the same study ranked
participation in organized competitive sports as 9th
on the list of leisure activities.

Regular physical activity is a key determinant for
energy consumption and is of fundamental importance
for the energy balance and body weight control. It
also reduces the risk of cardiovascular and cerebro-
vascular diseases, diabetes, breast cancer and colon
cancer, depression... Therefore, the World Health
Organization recommends 30 minutes of physical
activity of moderate intensity (National Health Survey
Setbia, 2014).

A study conducted in the US (Bammel & Burrus-
Bammel, 1992) showed that young people spend up
to six hours a day in front of TV and sleeping is the
only activity that young Americans practiced more
than watching TV, and research from Poland (Drygas,
Kwasniewski, Kaleta; & Ruszkowski-Majzel, 2008)
has shown that over 50% of young people between
15 and 19 years of age do not participate in any sports
or recreational activity but spend 15 hours a week in
activities that do not demand any physical activity.
According to the research performed by the Institute
for Public Health “Dr Milan Jovanovic Batut” in 20006,
almost one-fifth of children and adolescents aged
7-19 in Serbia (18%) were moderately obese and obese,
which is an increase compared to 2000. The increase
in the number of moderately obese and obese children
in Serbia is the result of bad eating habits and lack
of physical activity. The incidence of obesity, accord-
ing to UNICEF data from 2007 in children under five
years of age in Serbia, is 15% (Doki¢, Mededovi¢, &
Smiljani¢, 2011).

Positive aspects of regular physical activity can be
seen on physical and mental health, and psychosocial
development. It’s never too early to start adopting
healthy habits and education about the importance
of physical activity: studies show that the majority of
children engaged in sports and physically active in
childhood, also keep these habits later when they grow
up. Sport has a positive effect on development of
personality — children engaged in some sporting activ-
ity during the early age develop good work habits and
self-discipline eatly in their life. Sport on the other
hand has a positive role in the emotional development
of children since it facilitates the process of their
socialization. There are many reasons in favor of
sports. Sport and physical activity may prevent the
excessive obesity in childhood and of course in adult-
hood. Sport and physical activity help in developing
self-awareness and reduce anxiety and stress. Sport
teaches a child both how to surpass and to accept
defeat and it teaches it fair play in the game and in
life, and leads to developing friendships.

Regarding young people, sports programs lead to
the development of skills, teamwork, self-discipline,
better socialization in the society. The world is facing
new challenges to maintain and improve the health
of people. The way of life has changed in the devel-
oped world. A better standard of living has not been
used for the advancement and improvement of health
and therefore we are exposed to threats of new pan-
demics of non-communicable diseases such as obe-
sity, heart disease and vascular disease, diabetes,
cancer, 0Steoporosis.

On the basis of this conclusion we come to the
basic problem of this research and these are the
morphological characteristics and motor abilities of
physically active and inactive female high-school
students. Starting from the basic problem, the subject
of this paper is the difference in morphological char-
acteristics and motor abilities of physically active and
inactive female high-school students. The purpose of
our study was to analyze morphological and motor
variables in physically active and inactive female high-
school students with the aim to determine whether
there are statistically significant differences between
the two groups.

This work provides answers for the two following
questions: there are statistically significant differ-
ences in morphological characteristics of physically
active and inactive female students, and there are
statistically significant differences in motor skills of
physically active and inactive female students.

METHODS

Sample of respodents

Sample of respondents

The total sample in this study consists of 72 female
students from high school “Svetozar Miletic” from
Novi Sad, aged 18 * 6 months, who were divided
into two groups: the first group consists of 36 female
students who are considered to be physically active
(minimum 30 minutes a day of practicing physical
activity of moderate intensity) and the second group
consists of 36 female students who are considered to
be insufficiently physically active (under 30 minutes).

Sample of variables

In order to determine the morphological status
and level of motor abilities of female students, with
the aim of monitoring and comparing the results,
four morphological characteristics were measured for
all students in the sample: body height (anthropom-
eter by Martin), body weight, body fat percentage,
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muscle mass percentage (body composition determin-
ing system, Omron BF511). Body mass index BMI is
calculated using a simple mathematical formula that
shows the relationship between weight and height:

BMI = body weight (kg) / body height* (m)

The motor skills were evaluated using the Eurofit
battery (Ni¢in, 2000) composed of eight tests: fla-
mingo balance test, hand taping, sit-and-reach, stand-
ing broad jump, trunk lifting, bent arm hang, 10x5 m
shuttle run, 20 m endurance shuttle run.

Description of the
measurement procedure

All tests were performed in the morning during
physical education class in the gym on working days.
Testing was conducted by five examiners, professors
of physical education. Anthropometric measurements
were performed immediately before checking physi-
cal abilities. In the first half of the testing period (the
first class) anthropometric measurements and tests
of balance, flexibility and strength were conducted,
while during the second class tests of speed and
endurance were performed.

Data processing methods

This study had a transversal character. The data
obtained in the survey were analyzed using descriptive
and comparative statistics. Regarding the domain of
descriptive statistics the mean value, minimum,

maximum, and standard deviation were shown. The
Kolmogorov-Smirnov test was used to determine the
normality of distribution, while, regarding the domain
of comparative statistics, multivariate analysis of
variance (MANOVA) and univariate analysis of vari-
ance (ANOVA) were used to determine the significance
of differences between arithmetic means of the re-
spondents.

RESULTS AND DISCUSSON

In accordance with previously established research
objective, the thematic unit of morphological chat-
acteristics of girls in relation to the level of physical
activity will be analyzed in Table 1. The analysis will
be conducted on the following morphological char-
acteristics: body height, body weight, body mass index,
% of body fat, % of muscle mass. The descriptive
parameters of morphological variables in physically
active and inactive female students indicate that there
are no statistically significant deviations from the
normal distribution in all variables, which was sug-
gested by the results of Kolmogorov-Smirnov (KS)
test.

By examining the mean values of the results it was
observed that the results regarding growth and de-
velopment are within expected limits of the reasonably
possible values for the studied age as indicated by
Raki¢ (2009, 2010) and Pavlica (2012). The average
height of physically active gitls is 156 cm, while the
average height of physically inactive gitls is 166.4 cm
which, compared with research results from Rakié

TABLE 1
Descriptive statistics of morphological variables for physically active (1) and physical inactive (2) female students.
Varables Group M Min  Max SD K-S
BH 1 156.00 155.40 181.30 59.31 94
2 166.40 155.40 179.00 63.71 .65
B 1 4520 48.10 76.90 75.17 97
2 59.10 48.10 71.70 71.31 .63
1 17.50 21.80 27.70 229 .88
BMI
2 2130  17.30  26.70  2.22 98
BEP 1 17.40 2840 40.50  5.76 .70
2 29.60 730 4280  6.43 .95
1 25.90 30.70 4090  3.36 .57
BMMP
2 28,50 1540 3340  3.31 .53

Legend: M - Mena; Min - Minimum; Max - Maximum; SD - Standard deviation; K-S - Stati-
stcal signficance by Kolmogorov-Smirnov test; BH - Body height; BW - Body weight;
BMI - Body mass index; BFP - Body fat percentage; BMMP - Body muscle mass

percentage.
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(2009) in which it was found that the average height
in the 17th year was 167.2 cm and in the 18th 167.4
cm, is similar to results of this research. The average
value of body weight in physically active girls is 45.1
kg while the average weight in physically inactive girls
is 59.1 kg. In Raki¢ (2009) average weight for age of
17 years was 60.58 kg and for age of 18, 62.16 kg
Similar values regarding the average results were
obtained in studies by Pavlica (2012) and Raki¢ (2010).
The analysis of the minimum and maximum results
of all the variables do not show some significant in-
dividual differences in the variables for the assessment
of the morphological status of the students.
Further analysis of differences between minimum
and maximum values between groups reveals that the
group 1 — physically active female students have
higher values than the group 2 —physically inactive
female students in almost all variables, except for the
variable (BMI) Body mass index for which second
group has higher results for minimum and maximum
values. The percentage of body fat is higher (BFP),
i.e. the results are also higher for second group: 42.8,
but it represents the worst result since this is an inverse
variable (the higher percentage — the worse result).

TABLE 2

Table 2 shows the results of motor tests for both
groups of respondents in the area of basic motor
skills. The descriptive parameters of morphological
variables for physically active and inactive female
students indicate that there are no statistically sig-
nificant deviations from the normal distribution in all
variables, which is also shown by the results of KS
test. Examining the mean values of the results reveals
that the results are in realistic boundaries. The analy-
sis of the minimum and maximum results for some
variables (flamingo test — FLAM, bent arm hang —
BAH, shuttle run — SHR, endurance shuttle run —
ESHR) shows a greater range of values for variables
used for assessing the motor status of female students

Further analysis of minimum and maximum val-
ues among groups reveals that the group 1 — physi-
cally active female students, have higher values than
the group 2 — physically inactive female students re-
garding most of the variables, except for the variables:
flamingo test FLAM, hand tapping HTAP and
shuttle run SHR, with higher values for the second
group, which was the worse result since this is an
inverse variable (the higher value — the worse result).
Greater value is achieved by group 2 only for a

Descriptive statistics of motor variables for physically active (1) and physically inactive (2) female students.

Varables Group M Min Max SD K-S

1 974  1.00  21.00  4.69 .70
FLAM

2 1526 4.00  30.00  7.75 .04

1 130.62 108.00  167.00  15.60 .96
HTAP

2 142.24 114.00 183.00 16.43 77
SAR 1 609.12° 430.00  770.00  91.00 .76

2 545.79 320.00  710.00  85.57 .66
SB 1 171.74 149.00 200.00 14.24 31

) 2 150.63  74.00  202.00 27.44 .99

1 2403 19.00  32.00 343 .67
TRL

2 19.13  14.00  29.00  3.06 72

1 307.71  81.00  754.00 186.11 40
BAH

2 11424 10.00 411.00 91.21 16
SHR 1 197.35 170.00  219.00 13.01 .83

2 21579 185.00 239.00 12.48 .87

1 665.29 320.00 1300.00 211.33 23
ESHR

2 362.11 100.00  680.00 125.18 .79

Legend: M - Mena; Min - Minimum; Max - Maximum; SD - Standard deviation; K-S - Stati-
stcal signficance by Kolmogorov-Smirnov test; FLAM - Flamingo balance test;
HTAP - Hand taping; SAR - Sit-and-reach; SBJ - Standing broad jump; TRL - Trunk
lifting; BAH - Bent arm hang; SHR - 10x5 meter shuttle run; ESHR - 20 meters en-

durance shuttle run.
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maximum result for variable standing broad jump SB]
(202).

By analyzing the differences between the morpho-
logical characteristics of the system variables from
the two groups, based on the results of multivariate
analysis of variance, significance level of p = .02, one
can conclude that there is a statistically significant
difference between these groups regarding the total
system of variables, Table 3. Based on the values
obtained by the univariate analysis of variance and
values of F relation of univariate test, it can be con-
cluded that between physically active and physically
inactive girls regarding the morphological status, there
are statistically significant differences only regarding
one variable: the percentage of muscle mass (BMMP),
at the level of p = .01, while no statistically significant
differences (p > .05) were found for other variables.

TABLE 3

The results of multivariate analysis of variance
for eight of the observed characteristics of the motor
space, with a significance level of p = .00, indicate
that there are statistically significant differences in the
level of motor skills among physically active and
physically inactive female students. The analysis of
individual variables from univariate analysis of vari-
ance for eight of the observed characteristics of the
motor space, found that there are statistically signifi-
cant differences in the level of motor skills between
physically active and physically inactive female high-
school student for all variables at the level of p <.05.

Physical fitness has proved to be an important
factor when it comes to public health both in grown-
ups (Mette, Talbot, Schrager, & Conwit, 2002; Venn
et al, 2007) and in children and adolescents (Ortega
etal., 2008; Ortega, Ruiz, Castillo, & Sjostrom, 2008;

Differences in individual variables regarding the morphological status of
physically active (1) and physically inactive (2) female students (ANOVA).

Varables M., M, F b

BH 156.00 166.00 18 .67
BW 4520  59.10 31 .58
BMI 17.50  21.30 .83 37
BFP 17.40  29.60 73 40
BMMP 2590 2850  8.07 .01

Legend: M, - Mena group 1; M

Svi SV2

- Mena group 2; F - Tabular value of Fischer distributi-

on; p - Probibility; BH - Body height; BW - Body weight; BMI - Body mass index;
BFP - Body fat percentage; BMMP - Body muscle mass percentage; F'= 2.70; p =

.02.

De Bourdeaudhui, 1998; Sallis, 1994; Sallis et al, 1992).
All studies have shown that the time spent in physical
activity among adolescents is reduced, and that the
time spent in sedentary lifestyle increases (Nader,
Bradley, Houts, McRitchie, & O’Brien, 2008), and
both trends are more pronounced in girls (Brettschnei-
der et al., 2010; Silva et al., 2010; Troiano et al., 2008),
followed by the deterioration of their physical condi-
tion, especially endurance and strength (Beunen et
al., 1992; Froberg & Andersen, 2010; Tomkinson &
Olds, 2007; Westerstahl, Barnekow-Bergkvist, & Jans-
son, 2005) and in activities that require running capac-
ity (Froberg & Andersen, 2010; Tomkinson & Olds,
2007; Wedderkopp, Froberg, Hansen, & Andersen,
2004).

The analysis of mean values shows us that the
group 1 — physically active female students showed
significantly better results in all respects of motor
space compated to group 2 — physically inactive female
students.

In accordance with the recommendations of the
“President’s Council on Physical Fitness and Sports”
(Department of Health and Human Services, 2008)
children and teenagers need 60 minutes of physical
activity of moderate intensity daily in order to reach
the consequent beneficial effects on their health. A
similar recommendation was given by the World Health
Organization: (a) children and young people aged 5
to 17 years should have at least 60 minutes of moder-
ate to intense physical activity daily; (b) more than 60
minutes of physical activity provides the added ben-
efit for the health of young people; (c) the greater
part of the daily physical activities should be of
aerobic character while more intensive activities, in-
cluding those that develop strength and strengthen
bones, should be included at least three times a week
(Global Recommendations on Physical Activity for
Health, 2011). Population studies show that many
young people do not meet this requirement. Although
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TABLE 4

Descriptive statistics of motor variables for physically active (1) and physically inactive (2) female students.

Varables M, M, F b

FLAM 9.74 1526 13.03 .00
HTAP 130.62  142.24 9.42 .00
SAR 609.12  545.79 9.26 .00
SBJ 171.74  150.63 16.19 .00
TRL 24.03 19.13  40.98 .00
BAH 307.71 11424  32.41 .00
SHR 197.35 215.79  37.65 .00
ESHR 66529 36211 56.22 .00

Legend: M, - Mena group 1; M

Sv1 sv2

- Mena group 2; F - Tabular value of Fischer distributi-

on; p - Probibility; FLAM - Flamingo balance test; HTAP - Hand taping; SAR - Sit-
-and-reach; SBJ - Standing broad jump; TRL - Trunk lifting; BAH - Bent arm hang;
SHR - 10x5 meter shuttle run; ESHR - 20 meters endurance shuttle run.

80% of adolescents are physically active 30 minutes
a day, less than half of them are active 60 minutes
(Pate, Longi, & Heath, 1994).

Children spend more time than ever in institutions
such as schools (Renning, 2001) which itself results
in less physical activity. School requirements also get
bigger, often at the expense of physical education
classes, although all studies suggest that physical activ-
ity is associated with better success in school (Brett-
schneider et al., 2004). In addition, in many Euro-
pean countries, young people walk or ride a bicycle
to school lesser and lesser, and this is particularly
evidentin large cities (European Common Indicators,
2003).

Organized classes of physical education are one
of the strategies to increase the level of recom-
mended physical activity for children and adolescents
(McKenzie et al., 2004; Task Force on Community
Preventive Services, 2002).

CONCLUSON

In accordance with the objectives of the research
we tested the differences between groups of female
students who are engaged in any mode of physical
activity of moderate intensity (sports games, recreation
programs, skating, aerobics programs, etc.) and who
are considered to be physically active (minimum 30
minutes of practice a day) and insufficiently physi-
cally active female students (below average).

Based on the results of the morphological status
research, differences have been found between the
groups at the level of p = .02. By analyzing some
individual variables it can be concluded that in only
one variable, there is a statistically significant differ-

ence: the percentage of body muscle mass (BMMP),
at the level of p = .00, which is in some way a logical
conclusion, because the muscle growth requires some
stimulus, such as a physical exercise. Physical exercise
increases the strength and endurance of muscles and
therefore muscle mass is increased. In addition to
physical activity, increasing of the muscle mass is
largely affected by food, i.e. adequate intake of calo-
ries, carbohydrates and proteins. No statistically sig-
nificant differences at p < .05 were observed regard-
ing other variables. From the table of descriptive
characteristics it can be observed that the Body Mass
Index (BMI) and body fat percentage (BFP) are mov-
ing in a slightly larger borders and that both groups
belong to the pre-obese and obese categories, i.c. they
have excess body fat. The causes of obesity are com-
plex and numerous, but one of the strongest predic-
tors of obesity is genetic predisposition so excess
body fat in these groups can be attributed to this
factor and also the fact that many changes occur dur-
ing puberty, both in mental and physical development.
Multivariate analysis of the system of motor skills
among the groups found statistically significant dif-
ferences at the level of p = .00, while the analysis of
individual variables shows us that there are statisti-
cally significant differences among the groups for all
the individual variables, as can be seen in Table 4.
There are many reasons that support engagement in
physical activities. These differences indicate how
much physical activity and sport play an important
role in the development of motor skills in adolescents
as well as all other aspects that emerge from it (en-
hanced cardio-respiratory function, disease prevention,
emotional stability, social and mental welfare, etc.).
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SUMMARY

It is set that discrepancy in the structure and content of correlational connections between indicators
of technical and tactical kinds of training of women epee fencers of different qualification can allow

to confirm about the need of educational and training correction with use of accents on the impro-
vement of hits accuracy without attention decrease on other kinds of training of qualified sportsmen
on the stage of specialized basic development and their training level approach to model indicators

of high qualified women epee fencers..

Key Words: interconnection, qualification, technical training, women epee fencers.

INTRODUCTION

Rivalry level in main fencing competitions of
Ukraine between women epee fencers in quite low:
In the training system it can be related to low quality
of training at previous stages of long-term improve-
ment. (Keaaep, 1983; Llesuyk 2007; Tpunepraa
2004; Termaep & Pookkosa, 2010).

Ability to correct the orientation of accentuated
increases of specialized load amount that happens at
the stage of specialized basic development is deter-
mined by indicators interconnection of different parts
of sportsmen training with consideration of factors
that provide sport result.

So, solving prerequisites of actual scientific and
practical task of technical and tactical sportsmen
improvement on the stage of specialized basic devel-
opment should be seen in setting the interconnections
between indicators of technical training and other
parts of women epee fencers of different qualification
training and their characteristics.

Fencing refers to a group of combat arts with
variant conditions of competitive activity that sets
the priority in the structure of sportsmen training
and abilities for effective realization of all technical
and tactical actions (Keaaep, 1983; Cemepax &
Cmupuoscsknit, 2013; Typenknit, 1991). Main atten-

tion of specialists in fencing in set on the questions
that are related to the structure and content of com-
petitive activity in different kinds of weapons, im-
provement of different kinds of fencers training and
their control that basically solve the question of
sportsmen training and only partly solve the question
of theoretical and methodological aspects of fencing
training (Keaaep, 1983; Cemepsix & CMHUPHOBCHKHIA,
2013; [maosa, 1992; Terrmaep & Mosiosud, 1993;
Trrmraep & Prnxkosa, 2010).

This research is performed in according to topic
2.8 “Improvement of sportsmen training in groups
of sports” of Consolidates plan of scientific research
work in field of physical culture and sport on 2011-
2015 years.

Aim of the research is to determine interconnec-
tions between indicators of technical training and
other parts of women epee fencers of different
qualification training

METHODS

Theoretical analysis and generalization, peda-
gogical observation, methods of mathematical statis-
tics.

Into the research were involved 13 high qualified
women epee fencers from national fencing team of
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TABLE 1
Indicators interconnection of technical training with other
parts of high qualified women epee fencers training (n = 13).

1 2 3 4 5 6 7 8 9 10 11
12 .63 .58 .36 46 05 -24 -20 45 26 =27 22
13 -.01 -.33 24 29 0 -02 .59 .36 51 14 =36 .56
14 =25 -.60 .20 18 06 -17 22 14 .04 .20 .25
15 A1 .59 A1 21 .60  -40 -03 .35 23 .02 32
16 .08 26 -.57 32 =70 .05 03 -51 .40 .08 .00
17 -44 -006 .03 53 -59  -10 A2 =35 -.05 09 -14
18 -45  -.59 .26 32 -04  -12 -.00 200 =15 -44 -17
19 -42 -.68 .09 A9 0 -120 =22 b6 -23  -10  -17  -.05
20 -13 23 -62 -62 -75 -37 01 -24  -45 -61  -48
21 -26 -49 44 07  -.63 39 =35 01  -.56 04 -42
22 -.28 360 =29 -51 23 34 19 .64 .01 -.33 .30
23 -.06 .00 09 -30 -57 -.58 06 -01 .26 17 23
24 .01 -11 -03  -60 -62 -.56 08  -.07 .03 .00 .01
25 05 -1 100 -21 -69  -64 -04  -02 .05 .00 .00
26 -.02 A2 A2 13 .01 -42 42 .08 .16 .58 -50
27 =37 -43 21 28 -.06 A3 -03 -20  -18 -30 -33
28 -15 .33 45 .20 .35 .07 25 -10 .16 41 28
29 03 -41 -.07 14 =26 05 -14  -35 -50 -55 -73
30 -.40 .26 28 -.05 43 -.02 31 27 24 .34 .52
31 27 -05  -02 -01 -.01 24 -52  -17  -04  -62 -53
32 .65 d6 0 -11 -.53 49 -24 A3 49 10 -.06 .39
33 .53 40 05 -29 42 -28 .00 .69 .10 .03 44
34 =30 -14 .10 26 0 -17 48 -18 .61 05  -33 -48
35 -02  -32  -20 -12  -11 -47 27 30 -16 46 .34
36 .30 20 -18 02 -26 32 =06 72 .06 -52 .20
37 .35 19 -1 -02 -12 29 0 -32 .60 12 -34 15

Legend: p = .05 with r_ = .55; p = .01 with r_ = .68; indicators of control exercises;

Horizontal: 1. — “Lounge from sitting with target hit” (10 times), st. un.; 2. — “Jump, lounge with
target hit” (10 times), st. un.; 3. — “Lounge, second lounge in two targets”, 10 times, st. un.;

4. — Effectiveness of first lounge; 5. — Effectiveness of second lounge; 6. — “Hits frequency at
place, 10 sec” (amount); 7. — Sector 1 (amount) ; 8. — Sector 2 (amount); 9. — Sector 3 (amo-
unt); 10. — Sector 4 (amount); 11. — “Hits frequency by trunk sectors, 40 sec” (amount).
Vertically: 12. — jump into length from a place (cm); 13. — ball (2kg) throw (cm); 14. — cross
twine, distance to the floor (cm); 15. — fencing lounge (cm); 16. — reproduction of fencing lo-
unge at 75% (cm); 17. — reproduction of fencing lounge at 50% (cm); 18. — shuttle run 4x14m
(forward — face looks forward, return with back forward), s; 19. — running 14 m, (s); 20. — fen-
cing piste passing with closed eyes 14x1m, (s); 21. — exit from corridors (amount); 22. — coordi-
nation by profile, (s); 23. — amount of touches by coordination by profile (amount); 24. — “big
lap” (15 sec), touches (amount); 25. — “small lap”, (15 s), touches (amount); 26. — simple visual-
-motor reaction (ms); 27. — mistakes during simple visual-motor reaction (amount); 28. — choo-
sing reaction (ms); 29. — mistakes during choosing reaction (amount); 30. — distinction reaction
(ms); 31. — mistakes during distinction reaction (amount); 32. — reaction on a moving object
(ms); 33. — amount of accurate reproduction of reaction on a moving object (amount); 34.
—amount of advances during reaction on a moving object (amount); 35. — amount of delays
during reaction on a moving object (amount); 36. — amount of touches during tapping test
(times); 37. — average frequency by tapping test (Hz).
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Ukraine and 32 qualified fencers from sport schools
of Lviv, Ternopil and Uzhgorod. Correlational intet-
connections were based on the analysis of eleven
indicators pf technical training and twenty six indica-
tors of other parts of training that included specialized
physical training and psychophysical training, Peda-
gogical observations by the parts of training of
women epee fencers were made during January 2013.

RESULTS AND DISCUSSION

Near the study of qualification and determined
features of different parts of women epee fencers
training was set a need to study structure and content
of interconnections between technical training and
other parts of training of different qualification
sportsmen (Table 1).

Correlation analysis showed that despite the ex-
clusiveness of the sample of high qualified women
epee fencers there are reliable correlational intercon-
nection (totally 35 positions) between indicators of
different parts of training.

Results of a control exercise “lounge from sitting
with target hit” of high qualified women epee fencers
had only two interconnections with results of ““jump
into length from a place” (r = .63) and reaction on a
moving object (r = .65). So, in the first case we can
see a positive dynamic of indicators showing that high
qualified sportsmen can demonstrate bigger displays
of explosive power and can provide more qualified
performance of a fencing lounge that is included
into the content of control exercise. Negative inter-
connection with indicators of reaction on a moving
object on our opinion is related with to the problem
of lounge performance. Lounge from sitting with
target hit is related to relatively simple exercises for
high qualified women epee fencers and doesn’t need
the displays of this kind of complex reaction.

Note, that in results of a control exercise “jump,
lounge with a target hit” are recorded five reliable
(p < .05-.01) positive interconnection of medium
density with results of control exercises that are used
for identification of specialized physical training:
“jump into length from a place” (r = .58); “cross
twine” (r = -.60), fencing lounge (= .59); shuttle run
4x14 m (r = -.59) and “running 14 m” (r = -.68).
Received data is quite predictable that is related to the
same internal and external sportsmen muscle structure
during this exercise. For qualified analysis and effec-
tive performance of “jump, lounge with a target hit”
exercise sportsmen must have enough level of explo-
sive strength that is shown in control exercise (long
jump from a place). Besides the distance for a fencing

hit is determined by the level of hips joint mobility
(control exercises “cross twine” and “fencing lounge”).
The interconnection justification of “shuttle running
4x14 m” and “running 14 m” also is determined by
dominated displays of lower extremities explosive
strength in these exercises, especially in situation of
start and change of the direction of motion (IlIuaoBa,
1992; Trrmaep & Mosrmosud, 1993; Thermaep &
Prrxkosa, 2010).

For the results of a control exercise “lounge,
second lounge in two targets” were observed two
interconnections — with “reproduction of 75% fenc-
ing lounge” and “fencing piste passing with closed
eyes 14x1 m” (r = from -.57 till -.62 with p = .05).
The existence of such interconnections allows to
affirm that for the contingent of high quailed wom-
en epee fencers the performance of control exercise
“lounge, second lounge in two targets” is characterized
by the displays of coordination abilities of dynamic
character and the rating and regulation of muscle
efforts that complements scientific data that was re-
ceived by specialists before (Keaaep, 1983; Toirmiaep
& Mosmosud, 1993; Tpunepuna, 2004).

The same amount of reliable interconnections
was set between the results of first lunge in control
exercise “lounge, second lounge in two targets” and
“fencing piste passing with closed eyes 14x1m” (time
of performance) — = -.62 (p = .05) and contact
tremography (“big circle”) — r=-.60 (p = .05). Received
coefficients meaning show that high qualified sports-
men that better perform first hit in control exercise
“lounge, second lounge in two targets” quicker over-
come with closed eyes a fencing piste and more
qualified withstand static load. It can be confirmed
that qualified level of sportsmen training is displayed
on their confident organization of movement activ-
ity in heavy coordinated exercises that transferred on
the conditions of competitive activity can give ben-
efits in attack and counterattack actions.

With it, the results of the second lounge in exer-
cise “lounge, second lounge in two targets” was fixed
by us the biggest between other indicators correlation
of reliable interconnections (eight). They exist with
the indicators of control exercises that are related to
specialized physical training (“fencing lounge”, “re-
production of 75% fencing lounge”, “reproduction
of 50% fencing lounge”, “fencing piste passing with
closed eyes” and “exit from corridors” — = from .59
till .70 with p < .05-.01; and psychophysical qualities
(“profile”, “big circle”, “small circle”). All they have
a positive focus. This means that in conditions of a
control exercise “lounge, second lounge in two targets”
and the second hit for high qualified women epee
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TABLE 2
Indicators interconnection of technical training with other
parts of qualified women epee fencers training (n = 32)

1 2 3 4 5 6 7 8 9 10 11
12 -.03 .06 .40 .38 .08 .09 A9 -14 17 28 24
13 .02 .38 07 -05 15 10 -13 35 A5 -04 .10
14 .05 -30 -35 -10 -46 .04 14 -16  -16  -18  -14
15 -17 18 .26 A2 37 -14 -18 23 A1 .05 .06
16 -.10 .03 .10 14 02 -0  -12 26 -.02 11 .08
17 10 -22 A3 22 02 -19  -02 -03 -01 -06  -05
18 14 A1 19 18 .01 -08  -.02 01 43 17 22
19 -.01 -29  -49 -28  -49 -09 .00 -10 .09 38 18
20 -.08 05 -52 -4 -33 10 =03 -29 A1 10 -.03
21 -07  -11 -14 0 -22 .06 .04 .01 -09  -.00 .07 -01
22 .01 .04 .02 .07 .01 -31 -43 a4 -09  -03  -19
23 .28 05 -03 -08 A1 A1 .04 .20 .10 .01 13
24 .02 A2 .16 14 -02  -01 20 =30 .07 16 .09
25 -.23 00 -21 -7 -06 -29 -09 -55 -36 -28 -49
26 06 -30 -09 -08 -04 15 15 34 .08 .16 29
27 .09 -.09 A1 .00 04 -05 090 =320 -11 .04 -.09
28 02 -3 -32  -18  -21 .08 .08 .05 .00 13 12
29 A2 .38 22 A1 A7 .00 05 -33  -08 -23 -23
30 -.21 -30 -16  -14  -02 -17  -07 03 -15  -03  -.09
31 21 .49 32 22 18 .01 05 -15  -02 -27 -17
32 -02  -33  -28 -19 -206 .04 25 -.06 17 24 27
33 31 .03 23 300 -07 0 -07 A3 =11 .07 -.03 .03
34 -.16 05 -02  -10 A3 .00  -10 -23 -38 -14 -32
35 -12 -08 -20 -17  -07 06 -.02 32 31 17 29
36 -04  -27  -13  -17  -08 .01 .06 .03 .03 .01 .05
37 -08 -29 -10 -18 .05 a2 24 =11 -.08 13 11

Legend: p = .05 with r_ = .35; p = .01 with r_ = .45; indicators of control exercises;
Horizontal: 1. — “Lounge from sitting with target hit” (10 times), st. un.; 2. — “Jump, lounge with
target hit” (10 times), st. un.; 3. — “Lounge, second lounge in two targets”, 10 times, st. un.;
4. — Effectiveness of first lounge; 5. — Effectiveness of second lounge; 6. — “Hits frequency at
place, 10 sec” (amount); 7. — Sector 1 (amount) ; 8. — Sector 2 (amount); 9. — Sector 3 (amo-
unt); 10. — Sector 4 (amount); 11. — “Hits frequency by trunk sectors, 40 sec” (amount).
Vertically: 12. — jump into length from a place (cm); 13. — ball (2kg) throw (cm); 14. — cross
twine, distance to the floor (cm); 15. — fencing lounge (cm); 16. — reproduction of fencing lo-
unge at 75% (cm); 17. — reproduction of fencing lounge at 50% (cm); 18. — shuttle run 4x14m
(forward — face looks forward, return with back forward), s; 19. — running 14 m, (s); 20. — fen-
cing piste passing with closed eyes 14x1m, (s); 21. — exit from corridors (amount); 22. — coordi-
nation by profile, (s); 23. — amount of touches by coordination by profile (amount); 24. — “big
lap” (15 sec), touches (amount); 25. — “small lap”, (15 s), touches (amount); 26. — simple visual-
-motor reaction (ms); 27. — mistakes during simple visual-motor reaction (amount); 28. — choo-
sing reaction (ms); 29. — mistakes during choosing reaction (amount); 30. — distinction reaction
(ms); 31. — mistakes during distinction reaction (amount); 32. — reaction on a moving object
(ms); 33. — amount of accurate reproduction of reaction on a moving object (amount); 34.
—amount of advances during reaction on a moving object (amount); 35. — amount of delays
during reaction on a moving object (amount); 36. — amount of touches during tapping test
(times); 37. — average frequency by tapping test (Hz).
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fencers is characterized a displays of complex qualities
that are based on the displays of several coordination
qualities and their long ensuring.

For group of technical training control indicators
that are connected with hits frequency were observed
isolated and scattered interconnections indicators of
control exercises from specialized physical training
and psychophysical qualities, such as: positive — ball
(2 kg) throw (cm) that can be related to the use of
big muscles of upper ling during performance
(r=from .56 till .59 with p < .05) and other indicators:
“fencing piste passing with closed eyes”,
corridors”, mistakes amount during options “profile”,
“biglap”, “small lap”, mistakes during choosing reac-
tion, mistakes during distinction reaction, amount of

exit from

accurate reproduction of reaction on a moving object
(r=from .56 till .69 with p < .05-.01). It shows on an
absence of clear factors that provide the results of
this control exercises from technical training of
women epee fencers from the side of specialized
physical training and psychophysical qualities.

Along the same was fixed some negative intercon-
nections with results of control exercises “running
14 m”, time for coordination by profile and simple
visual-motor reaction (r = from .56 till .64 with p <
.05). It can be related with the frequency of moves
in this exercises that doesn’t have a determining value
for the control exercise result formation.

At the same time, structure and content of cor-
relational interconnections of technical and other
parts of qualified women epee fencers training on the
stage of specialized basic development showed on
the presence of significant differences (Table 2). In
total are fixed less amount of reliable interconnections
of differentlevel of density (20 positions). Note that
between this indicators of technical training as the
result of control exercises “lounge from sitting with
target hit” and “hits frequency at place for 10 seconds”
with indicators of other parts of training didn’t show
any reliable correlational interconnections (» = from
.00 till .31 with p > .05).

Along the same for the result of control exercise
“jump, lounge with a target hit” are fixed three reliable
(p = .05-.01) interconnections of low and medium
level of density. With indicators of control exercise
“ball (2 kg) throw” (r = .38); mistakes during choos-
ing reaction (r = .38), mistakes during distinction
reaction (r = .49). Herewith, if in first case it can be
related to new trends. Meaning that sportsmen with
higher results at the “jump, lounge with a target hit”
also demonstrate higher indicator in the exercise “ball
(2 kg) throw. In second and third case is observed a
negative trend. It means that qualified sportsmen

spend more functional efforts during performance
of said exercise (“jump, lounge with a target hit”)
demonstrate positive transfer on “ball (2 kg) throw”
and this ruins the accuracy of rating and regulation
of muscle efforts that is confirmed by higher amount
of mistakes in choosing and distinction reactions.

With the results of control exercise “lounge, sec-
ond lounge in two targets” are registered four reliable
positive correlational interconnections in indicators
of specialized physical training (results of long jump
from a place, cross twine, running 14 m, fencing piste
passing with closed eyes — = from .35 till .52 with p
< .05-.01). This on our opinion is logical because
specificity of physical qualities display and structure
and content of control exercise from determination
of technical training are similar. In fact it is formed
from components that are provided by displays of
specialize physical qualities.

A minor amount of interconnections are fixed for
such indicators as first and second lounge in exercise
“lounge, second lounge in two targets” (two and three
respectively). In first case this are two positive inter-
connections with the result of long jump from a place
and fencing piste passing with closed eyes (r = from
.38 till .44 with p < .05). In second case — results of
a control exercise “cross twine”, “fencing lounge”
and “running 14 m” (r = from .37 tll .49 with p <
.05-.01). It shows that for qualified women epee fenc-
ers on the stage of specialized basic development are
characterized is the domination in the structure of
training properly the specialized physical qualities, and
not the technical skills. Besides, we should note that
the providing factors during the performance of first
and second hits that they are performed with the
expense of different structure of physical qualities.
This places demands for concentrated influence on
specialized training of qualified sportsmen that is
related with the use of targeted and successful tech-
nical and tactical actions and the consideration of the
need of its repeated character.

As in the case with high qualified women epee
fencers for the group of indicators that control tech-
nical training with the hits frequency were observed
isolated and scattered interconnections between in-
dicators of control exercises with specialized physical
training and psychophysical qualities. Between them
we should select coordinamometry (“small circle”)
with the results that set positive interconnections of
total result in exercise “hits frequency by trunk sectors,
40 sec” and separate sectors — sector 2 and sector 3
(r = from -.36 till -.55 with p < .01). This confirms
that achieving of the result by thus group of control
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exercises provides the existence of strong nervous
system in qualified sportsmen.

Along the same for frequency indicators of exer-
cises are found separate reverse (negative intercon-
nections. Is found that the higher amount (frequency)
of hits by separate sectors is negatively connected
with results of shuttle run 4x14 m (r= .43 with p <
.01); running 14 m (» = .38 with p < .05) and amount
of advances during reaction on a moving object (r=
-.38 with p < .05), that need further study.

CONCLUSION

Are set inconsistencies in the structure and content
of correlational interconnections between indicators
of technical and other parts of women epee fencers
training of different qualification.

There is a need for correction of educational and
training process with accentuated improvement of
hits accuracy of qualified sportsmen on the stage of
specialized basic development and their training
level approach to model indicators of women epee
fencers of high qualification.

Prospects of further research provide the building
of a technical and tactical training program for
qualified women epee fencers.
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SUMMARY

Many athletes use supplements in their diet as part of regular training or competition, thus enabling
more intense training by encouraging faster recovery between workouts, minimizing interference
caused by disease or injury and increasing competitive performance. These supplements, unlike me-
dications, are not subject to rigorous efficiency and safety checks and tests. There is a risk with regard
to those supplements which include positive doping test result as a consequence of presence of the
prohibited substances not listed in the declaration of the prepatration.

The aim of this study was to examine the use of supplements among elite athletes by analyzing the
forms for doping control, issued by the Agency for Anti-doping control of Bosnia and Herzegovina,
performed in the period from 2010 to 2012. The study includes supplements whose use was reported
by athletes in the period of the last 7 days (prior testing).

The study results indicate the frequency of dietary supplements use of 34.5%. The most dominant
group among users of dietary supplements were men aged between 18 and 29 years. From 152 users
of dietary supplements 62.3% of them have used more than one product. The number of used su-
pplements was an average of 2.9%2.8 products. Amino acids and proteins are the most commonly
used dietary supplements.

This study confirmed excessive use of dietary supplements among elite athletes and pointed to the
need of necessary education and ensuring the availability of scientific and unbiased information, about

the benefits and risks of dietary supplements use, to athletes..

Key Words: athletes, dietary supplements, sport.

INTRODUCTION

The US. Food and Drug Administration [FDA]
defines the term “dietary supplement” to mean: “a
product (other than tobacco) intended to supplement
the diet that bears or contains one or more of the
following dietary ingredients: a vitamin, a mineral, an
herb or other botanical, an amino acid, a dietary
substance for use by man to supplement the diet by
increasing the total dietary intake, or a concentrate,
metabolite, constituent, extract, or combination of
any of the aforementioned ingredients” (Dietary
Supplement Health and Education Act of 1994, 2013).

There are a large number of published studies on
the frequency of use of dietary supplements among

athletes. Meta-analysis of 51 such study indicates that
use of dietary supplements is present among 46% of
athletes, while this frequency of use among elite
athletes is even higher, at around 59%, depending on
the type of sport, athletes’ age, gender and level of
competition (Maughan, 2004).

The benefit of supplementation in sports is still
controversial. A well-designed diet that ensures opti-
mal intake of energy, building and protective sub-
stances is the basis of a well-planned training and
sports results. However, there is not enough evidence
to prove that dietary interventions which imply po-
tentiation of dietary supplements could improve the
efficiency of training and sports results (Molinero &
Marquez, 2009). On the other hand, inadequate and
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excessive use of dietary supplements can lead to
significant side effects and interactions and distortion
of the health status of athletes (Maughan, Doug &
Trevor, 2004).

Since these products are not subject to strict pro-
duction standards and labeling and that there is no
harmonized legislation by which their distribution
would be controlled, there are no guarantees that
supplements do not contain prohibited substances
that can harm the health of consumers and lead to a
positive drug test result. Numerous studies demon-
strated persistence of counterfeit dietary supplements
on the free market that contained banned substances
whose presence is not indicated on the product dec-
laration (Maughan, 2004).

Although many authors have considered excessive
intake of supplements, there is little data on the fre-
quency, type, quantity and age and gender distribution
of dietary supplements among elite athletes from
Bosnia and Herzegovina.

The aim of our study was to quantitatively and
qualitatively analyze the intake of dietary supplements
by elite athletes.

METHODS

We analyzed a total of 442 forms for doping
control done on national and international competi-
tions and out of competition during the period from
2010 to 2012. The study included supplements whose

FIGURE 1
Distribution of athletes of both genders by age groups.

use was reported by athletes in the last 7 days prior
testing.

Statistical analysis was performed using the software
Minitab 13.0 (Minitab Inc., USA). Data are presented
as frequencies. The significance of the proportion
differences between appropriate age-gender groups
in the total sample and the users of dietary supple-
ments was tested by chi-squate test (). Difference
between the mean values of continuous variables was
tested by Student’s ~test. Probabilities of p < .05 were
considered statistically significant.

RESULTS

Data were provided by the Agency for Anti-
doping control of Bosnia and Herzegovina [BiH]. In
the period between 2010 and 2012 data were col-
lected from a total of 441 athletes with a mean age
of 23.7£5.8 years (range 13-45 years), of whom 352
(79.8%) were citizens of BiH. Most athletes were aged
between 18 and 23 years (both genders), while a sig-
nificant percentage of women was noted among
athletes younger than 18 years of age (Figure 1).

In the total sample, the most common sports were
athletics (10.4%) and basketball (10.2%), followed by
handball (8.8%), volleyball (8.2%) and soccer (7.3%),
while the remaining 55.1% was consisted of 28 dif-
ferent sports with a single representation of <5.5%.
Descriptive statistics of the sample is shown in Table
1.
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TABLE 1
Descriptive statistics of the sample.
Vriables Category n %
Men 283 64.2
Gender
Women 158 35.8
Atk Yes 407 92.3
thletes
wth coach No 31 70
Unknown* 3 7
Atk i Yes 184 41.7
e Y No 254 576
doctor/physician
Unknown* 3 7
Yes 250 56.7
In competition ~ No 188 42.6
Unknown* 3 7

* Data is not entered in the doping control form

A total of 152 (34.5%) athletes have reported a
consumption of dietary supplements [DS]. Men aged
between 18 and 29 years (Figure 2) dominate among
the DS users. Distribution by gender-age groups in
the total sample did not differ significantly with respect
to users of dietary supplements. However, the repre-
sentation of two gender-age groups differed signifi-
cantly in the total sample and among the DS users
(Figure 2).

Female athletes under the age of 18 years were
significantly (p = .04) underrepresented among DS
users (4.8%), than in the total sample (9.5%). Repre-
sentation of athletes aged = 36 years was also sig-

nificantly (p = .01) lower among the DS users (1.4%),
than in the total sample (4.0%). The established dif-
ferences suggest that the characteristics of the groups
(defined by combination of gender and age) are as-
sociated with the use of the DS in the tested athletes.
When it comes to female athletes, the results show a
trend of slight increase in the use of the DS after 24
years, while in men the DS consumption was most
intensive between the age of 18 and 29 years, after
which it declines.

The largest number of athletes (92.3%) had their
own coach. Therefore, the distribution of gender-age
groups among athletes having a coach (Figure 3)

FIGURE 2
Representation (%) of age-gender groups of athletes in the total sample and among users.
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FIGURE 3

Representation (%) of age-gender groups of athletes in the total
number of athletes with a coach and among DS users with a coach.
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expectedly follows the distribution found in the total
sample (Figure 2).

There was no significant difference in the distribu-
tion in the total number of athletes with a coach and
among DS users with a coach (p = .30), suggesting

FIGURE 4
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that coaches do not play a significant role in advising
on the DS consumption among athletes. Similarly, it
was not established a significant influence of doctors/
physicians (p = .25) on the DS consumption among
athletes (Figure 4).

Representation (%o) of age-gender groups in the total number of athletes
with a doctor/ physician and among DS users with a doctor/ physician.
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Participation in the competition also does not Among DS users (7 = 152), the number of used
affect significantly (p = .73) on the DS consumption  supplements varied in the range of 1 to 21 (a mean
among athletes (Figure 5). of 2.9%+2.8) in the weck before the test. Concomitant

FIGURE 5

Representation (%) of age-gender groups in the total number of competitors and among DS’ users on competition
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TABLE 2
Distribution (%) according to the number of used supplements in the total sample and among DS users.

Number Total sample (# = 441) DS Users (7 = 152)
of DS Men Women Total Men Women Total

1 9.50 3.20 12.70 27.60 9.20 36.80
2 5.70 3.20 8.80 16.40 9.20 25.70
3 3.60 .70 4.30 10.50 2.00 12.50
4 1.40 .90 2.30 3.90 2.60 6.60
5 1.60 .50 2.00 4.60 1.30 5.90
6 .50 .50 .90 1.30 1.30 2.60
7 .50 .70 1.10 1.30 2.00 3.30
8 .90 .50 1.40 2.60 1.30 3.90
11 .20 .00 .20 .70 .00 .70
13 .00 .20 .20 .00 .70 .70
16 .00 .20 .20 .00 .70 .70
21 .00 .20 .20 .00 .70 .70

Total 23.80 10.70 34.50 69.10 30.90  100.00

consumption of two or more of the supplements was  C (22.37; 15.79 and 15.73%, respectively) among
noted/recorded in 96 (63.2%) DS users (Table 2). athletes who were analyzed in the course of the com-

The three most commonly used supplements were  petition (Figure 6), or amino acids and proteins, sports
amino acids and proteins, preparations classified in  meals and vitamin C (21.71; 13.81 and 6.58%, respec-
the group of others (different preparations intended  tively) among athletes analyzed out of competition
for strengthening the immune system), and vitamin  (Figure 7).

53



Omeragic¢, E. et al.: USE OF DIETARY SUPPLEMENTS AMONG...

SportLogia 2015, 11(1), 49-56

FIGURE 6

A list of supplements used by athletes analyzed in the conrse of the competition.
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FIGURE 7

A list of supplements used by athletes analyzed ont of competition
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DISCUSSON

Our study showed that 34.5% of athletes used
dietary supplements. The total percentage of athletes
who have used supplements was lower than in previ-
ous studies. Thus, the study conducted by the Anti-
Doping Agency of Republic of Serbia, which moni-
tored the frequency and quantity of consumption of
dietary supplements and medications among athletes
analyzed on the consumption of doping substances
at national and international competitions from 2005
to 2008, stated that a total of 62.2% of athletes took
supplements (Diki¢, Suzié, & Radivojevi¢, 2010).
Furthermore, a study examining the consumption of

dietary supplements among university athletes in
Singapore stated that 76.8% of the analyzed athletes
were taking dietary supplements (Tian, Ong, & Tan,
2009), while a study examining the age-gender distri-
bution of elite athletes who use dietary supplements
in Great Britain found that 59.5% of tested athletes
took supplements (Nieper, 2005). Other studies results
are similar, which reported the total percentage of
users of dietary supplements in a range of 46 to 100%.
Such large variations can be partly explained by the
different methodology used in the collection of data
such as the definition of dietary supplements, the

time period in which their consumption was examined
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among athletes, the way the survey was done and so
on.

In our study, the data were used concerning the
use of supplements among athletes reported by them
during the doping control, so the low percentage of
athletes who use dietary supplements can be explained
by a possible insincerity of athletes due to fear of
sanctions which would be implied based on a positive
doping control results. In addition to this, only supple-
ments and medications used by athlete during the
period of seven days prior to analysis were recorded
in doping forms. Only study conducted by the Anti-
doping Agency of Republic of Serbia examined the
use of supplements for the period of last seven days
prior to the moment of analysis, and all others during
longer periods of time (6-12 months).

The most dominant group among DS users were
men aged in range 18-29 years, while a trend was
noted of slight increase of DS consumption among
the female athletes only after 24 years of age. This
agrees with the results of other studies that also state
that the dominant gender-age group of athletes who
use dietary supplements were men aged between 24
and 34 years and women aged between 24 and 29
years (Nieper, 2005).

Our study did not establish any significant advi-
sory role of doctors/physicians and coaches/trainers
to the use of the DS among athletes. This finding
indicates the fact that decision of athlete, on the use
of a dietary supplement, probably is not rational. By
browsing through the available sources we did not
find studies that examined the representation of
athletes who have had their coach or doctor/physi-
cian, within the total number of athletes who use
dietary supplements.

This study noted that the number of used supple-
ments among DS users was a mean of 2.9 = 2.8,
Co-administration of two or more DSs was observed
among 63.2% of DS users. And other studies have
also noted concomitant consumption of dietary
supplements among athletes DS users. Thus, the study,
which examined the age-gender distribution of elite
athletes who use dietary supplements in Great Britain,
found that 82.6% of athletes were taking two or more
supplements at the same time, while a mean number
of used supplements among athletes DS users was
3.22 t0 4.03 (Nieper, 2005). A study conducted by the
Anti-doping Agency of Republic of Serbia has come
up with the data a mean number of dietary supple-
ments among athletes DS users from 1.55 £ 0.9 to
5.29 + 2.9 per athlete (Diki¢, Suzi¢, & Radivojevié,
2010). Such irrational use of supplements has no

founded scientific justification and it can lead to seri-
ous health disorders due to interaction, boosting the
effects and overdosing,

Our study has shown that the most commonly
used dietary supplements are amino acids and proteins,
taken, in the group of athletes who use dietary supple-
ments analyzed in the course of the competition, by
22.37% and 21.71% of athletes analyzed out of
competition. This agrees with the results of other
studies according to which proteins are one of the
most popular dietary supplement among athletes and
physically active individuals. However, most of the
relevant organizations dealing with estimates of ref-
erence values for nutrients intake, state that, due to
the lack of adequate evidence to the contrary, healthy
adults engaged in sports (power and endurance events),
have no need for higher doses of protein than the
recommended daily dose (Eng. Recommended Dietary
Allowance, RDA) (Maughan, Doug & Trevor, 2004).
As for the amino acid supplementation, there are
some clinical trials involving individuals who have
experienced trauma (post-operative trauma, burns)
which show that intake of amino acids may reduce
the degree of loss of muscle mass, but the catabolic
state is irrelevant for healthy athletes who by intake
of amino acids are trying to increase muscle mass.
There is a theory that amino acids increase physical
performance, by increasing the secretion of anabolic
hormones, changing the way of energy utilization,
preventing the adverse effects of intensive training
and preventing the mental fatigue. There is little evi-
dence to support the benefit of amino acid supple-
ments to the normal diet of athletes (Melvin, 2005).

CONCLUSION

Our study confirmed excessive use of dietary
supplements among athletes regardless of age and
gender category. Given the established mean number
of used supplements among athletes who use dietary
supplements, as well as the total percentage of athletes
DS users with simultaneous consumption of two or
more supplements the irrational use of supplements
was demonstrated/proved. Since the study has not
demonstrated/proved significant impact of coaches
and doctors/physicians on the DS consumption
among athletes, it was assumed that the decision of
athlete as a person without any health education on
the selection of individual supplement is probably
scientifically unfounded. Because of all of this, it is
necessaty to have education and prevention strategy
that will be geared toward athletes, doctors/physicians,
coaches and others working with athletes.
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SUMMARY

Medical check-up shave determined an increasing number of children with body defects as well as
functional disabilities of locomotors system. Therefore it is essential to involve children in various
forms of physical activities. In that sense, one of the most successful measures to implement in order
to act preventively, and consequently correctively, are the sports games. Modern way of life leads to
many postural disorders and deformities and one of the most presenting schoolchildren is flatfeet.
The aim of the paper is detections well as presentation of feet postural status of football players of
different competition categories in Valjevo football clubs. This search included 114 children playing
for football clubs of Valjevo, and indicated the fact of lower percentage of children with flatfeet
(40.35%), than the children with no deformities (59.65%). Additionally, the data showed that tighter
percentage of children with regular feet belongs to senior categories, which are, on one side, alarm in
data since they indicate that younger children have higher percentage of deformities and weaker po-
sture, but on the other hand this fact is encouraging because such deformities are eliminated with
more success at young age. It is necessary to promptly implement prophylaxis, especially in critical
periods for flatfeet occurring. Thus, the deformities can be duly treated. Initially, the exercises perfor-
med at football training are not aimed at correction of a deformity, but as means of football game.
But, when analyzed in details we can see that they have significant preventive action for certain body

parts..

Key Words: competition categories, correction, feet status, football, prevention.

INTRODUCTION

Today, modern men live in predominantly urban-
ized and technologically developed society. Having in
mind our biological background that adapted us to
more active life style (hunting, food search and other
needs) we should, for our own good, influence our
modern lifestyle (Ili¢, 20006).

Medical check-ups indicate that, besides bad pos-
ture, an increasing number of children suffer from
body deformities as well as functional disabilities of
locomotors system based on certain diseases (Radisavljevic,
2001).

Understanding this, it is clear that physical exer-
cises, when adequately implemented, together with
all precautions, can be one of the most efficient and
most useful measures to correct such states. Thus,
physical exercises should be understood as basic means

of kinesitherapy and therefore, of corrective gym-
nastics as its integral part (KKoturovi¢ & Jericevic,
1996).

Sports games are one of more successful methods
of corrective gymnastics. They are applied in order
to undertake precautions to improve physical and
functional abilities as well as to undertake measures
for complete rehabilitation, i.e. re-socialization of
those who have already developed disease, defect or
deformity (Radisavljevi¢, 2001).

Statistical analyses indicate that most frequent
disorders and deformities of locomotor system in
schoolchildren refer to different forms and stadiums
of fallen arches (Kosinac, 2008). Incidence of this
deformity is caused, or at least contributed by modern
way of life. Using transportation means leads to less
activities of feet musculature which in children is in
development. Therefore, movement is particularly
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important because it causes progress of muscular
quality decrease (Koturovi¢ & Jerincevié, 1996).

METHODS

Simple of subject

The research included 114 children playing for
football clubs of Valjevo. They were classified accord-
ing to training categories and include children aged
10 - 18yrs.

The research was done in March 2013, and statis-
tical and descriptive methods were used for paper

FIGURE 1

Simple of variables

The research involved the feet status variable,
determined by plantography method. Plantograms
were interpreted and data were obtained by the
method of Russian authors (Figure 1). According to
this method, the plantogram in the front part of foot,
at the level of the first and fifth metatarsal bone and
at the level of the fifth is divided into five equal sec-
tions. If the footprint, seen from the lateral towards
medial part, does not exceed 2/5 of the plantogram
i.e. two of the five drawn sections, that is considered
good feet status. Should the footprint cover 3/5 of
the platnogram, that indicates the first degree, 4/5 is

Plantogram interpretation by the method of Russian anthors.
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Legend: I — 1st degreeof fallen arches; IT — 2nd degreefallen arches; IIT — 3rd degreefallen

arches.

the second degree while 5/5 signifies the third degree
of fallen side arches (Ili¢, 2012).

RESULTS AND DISCUSSON

Upon statistical elaboration, the data were shown
in tables and graphs, with conclusion.

TABLE 1
Number and percentage of participants with flat feet.

Sample n %
Overall 114  100.00
Regular feet 68 59.65
Falt feet 46 40.35

Legend: n - Number of participants; % - Per-
centage.

The data were further analyzed in Table 2 and
presented by Figure 3 and indicate that regular left
foot status occurred in 71 participant (i.e. 62.28%),

Based on the results displayed in Table 1 and
Figure 2 we can conclude that regular feet status oc-
curred in 68 participants i.e., 59.65 %, while physio-
logically fallen arches occurred in 46 participants i.e.
40.35%0f the overall number of examined football
players.

FIGURE 2
Number and percentage of participants with flat feet.

Regular feet;
59.65

that 1st degree occurred in 32 (i.e. 28.07%), 2nd degree
in 11 (i.e. 9.65%), while the 3rd degree of fallen arch
was not detected in any of the participants.
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TABLE 2
Number of participants with regard to degree of left foot fallen arches.

Regular left  1st degree of  2nd degtree 3rd degree

feet status fallen arches fallen arches fallen arches
Number of 71 32 1 0
participants
FIGURE 3

Percentage of participants with regard to degree of left foot fallen arches.

62,28

28,07

9,65
Regular feet 1st degree of 2nd degree of
fallen arches fallen arches

Table 3 as well as Figure 4 display the level of right degree occurred in 26 (i.e. 22.80%), second degree in
foot fallen arches. The data indicated that regular right 11 (i.e. 9.65%), while the 3rd degree of fallen arch
foot occurred in 77 participants (1j. 67.55%), that first ~ was not detected in any of the participants.

TABLE 3
Number of participants with regard to degree of right foot fallen arches.

Regular left  1stdegree of  2nd degree 3rd degree

feet status fallen arches fallen arches fallen arches
Number of 77 26 11 0
participants
FIGURE 4

Percentage of participants with regard to degree of right foot fallen arches.

67,55

22,80
9,65
Regular feet 1st degree of 2nd degree of
fallen arches fallen arches
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Table 4, as well as Figure 5 present the number
and percentage of participants with flat feet accord-
ing to the competition categories. It was established
that the 1st degree of fallen arches occurred most
with children aged 7-10, 53.33%, and the 2nd degree

of fallen arches occurred most in children aged 11-12,
14.82%. The highest percentage or regular feet oc-
curred in cadets (70.59%), and the lowest in players
aged 7 to 10 (40.00%)).

TABLE 4

Number of participants with regard to feet status according to competition categories.
Feet status n RF 1 11 111
Aged 7-11 15 6 8 1 0
Aged 11-12 27 12 11 4 0
Pioneers 25 17 6 2 0
Cadets 34 24 3 0
Youths 13 9 1 0
Overall 114 068 35 11 0

Legend: n - Number of participants; RF — Regular foot; I — 1st degrecof fallen arches; IT
— 2nd degreefallen arches; ITI — 3rd degreefallen arches.

FIGURE 5

Percentage of participants with regard to feet status according to competition categories.

B Regular feet st degree of fallen arches M 2nd degree of fallen arches

68,00 70,59 69,23

53,33
44,44
40,00 40,74
24.00
S 2058 23,08
14,82
6,67 . 8,00 8,83 7,69
Aged 7-10 Aged 11-12 Pioneers Cadets Youths

The data were further analyzed in Table 5 and
graphically in Figure 6, showing the number of par-
ticipants with regard to place of residence. It was

TABLE 5
Number and percentage of participants with regard to
residence.
Residence n %
Urban environment 76 66.67
Rural environment 38 33.33

Legend: n - Number of participants; % - Per-
centage.

established that 66.67% of them live in urban envi-
ronments and only 33.33% of them are from rural
environments.

FIGURE 6
Percentage of participants with regard to residence.

Rural
environment;
33.33
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Table 6 and Figure 7 display the degree of fallen
arches with regard to children’s residence (urban vs.
rural environment). The data show that greater per-
centage of participants with regular feet status live in
rural environment 68.42%. The first degree of fallen

arches was more represented in participants from
urban environment (35.52%), while the 2nd degree
of flat feed occurred more in participants from rural
environment(10.53%).

TABLE 6
Number of participants with flat feet regard o residence.
Number of Regular Ist degree of  2nd degree 3rd degree
participants feet status fallen arches  fallen arches  fallen arches
Urban 76 42 27 7 0
environment
Rural
o 38 26 8 4 0
environment
FIGURE 7
Percentage of participants with flat feet with regard o residence.
2nd degree of fallen arche Lo2s
1st degree of fallen arche 2L00
68.42

Regular feet status

B Urban environment

CONCLUSON

The results of the research indicate that 59,65%
participants have regular physiological feet status,
without signs of a possible deformity occurrence.

Flat feet most occur at the age of 10-12 years (first
two categories), followed by pioneers 13-14 years,
18-year old youth, while it occurred most rarely in
cadets aged 15-17 years.

Feet deformities such as flat feet occurred more
in children from urban environment 66.67%, then in
those who grew up in rural environment 33.33%.

We can conclude that the percentage of participants
with 1st degree of fallen arches in urban environment
was 35.52%, while in rural environment that percent-
age was much lower 21.05%. The 2nd degree of
fallen arches occurred in urban environment in 9.22%,
while in rural environment that percentage was
slightly higher and amounts to 10.53%.

The obtained results indicate that it is necessary
to implement all possible prevention measures in

Rural environment

order to prevent further progression of feet status
deterioration and football is surely sports game, which
according to its features, is very appropriate for ap-
plication of therapeutic influence. Children can be
motivated through different elementary games, and
additionally by placing specific tasks, it can result in
elimination of certain deformities. The application
of different skips (frontal, side), starting from ladders,
rolling, ball carrying represents exercises that contrib-
ute to adequate formation of bone and muscle- liga-
ment foot structure. It is necessary to focus on regu-
lar position in of feet, to teach children about regular
body posture while taking certain positions in order
to distribute evenly load sand not to overload some
foot bone and muscle structures. Surely, it is good
that children walk bare foot for some part of training,
if the reare adequate conditions that would not dam-
age children’s health.

It is of utmost importance to implement feet
controls and consequently implement corrective treat-
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ments. Such treatments imply applications of move-
ments for preventive and corrective purposes.
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SUMMARY

The objective of the study understands and highlights the primary administrative issues and barriers
occur in the administrative system of Oman Athletics Association. In order to collect the sample,
interviews were conducted with the people working in this association. The interviews were conduc-
ted with the directors, coaches and employees. The questions asked were related to the problems they
faced and what kind of resources is required. The possible solutions according to them were also
asked. The participants were divided into three groups, group A consist of employees, group B con-
sist of directors and group C consist of coaches. The questions were asked according to their field.
The results of the study depicted that obstacles faced by the association has the negative impact on
the workflow and progress of the organization. There is the need of effective programs in the orga-

nization.

Key Words: acreditation, administrative, competencies, complex and structure.

INTRODUCTION

Administration is an important field in the man-
agement of different types of organizations. It is a
fundamental department as it facilitates workflow and
focuses on achieving goals and objectives of an or-
ganization. Any flow in this department may cause
failure to the whole system. It is essential to keep
continuously developing this department to ensure
higher performance levels. However, defects and
weaknesses, in real life situations, are expected to oc-
cur in any unit of any organization.

The purpose of this study is to identify and un-
derstand main administrative issues and obstacles in
the administration system of Oman Athletics Asso-
ciation, try to reach possible solutions to overcome
these obstacles, and create methods to prevent their
recurrence in the future. This ensures the organiza-
tions’ stability and continues success.

Realizing the obstacles is the first step towards
correction. Ignorance and avoidance will not solve
the issue. Contrarily, ignorance leads to accumulation
of the issues, which most probably will further com-
plicate the problem. When the issue is addressed, it
becomes easier and more realistic to search for solu-
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tions. Sometimes one solution might not be sufficient
to solve the problem. That is why a number of pos-
sible solutions need to be considered before a final
applicable solution is reached. This process is prefer-
ably to be done in coordination with a skilled and
experienced person in that particular area. Thatis not
the end of the process. A solved issue must be con-
sidered as a life lesson. As a result, special techniques
must be created in order to ensure that it does not
happen again in the future (“Sultan Qaboos”, 2007).

The Sultanate of Oman is the second biggest
country in the Arab peninsula. Its geographical area
is 309.500 square kilometers, and the length of its
coastline is approximately 2.092 km. The coastline
borders the Indian Ocean and the Arabian Gulf, the
Gulf of Oman and the Arabian Sea. The geography
of the country provides opportunities for practicing
different kinds of sports activities. It has a varied
geography and landscape, consisting of sand dunes
(82%), mountains (15%) and plains (3%). The
weather near the coast is hot and humid in summer,
and it is hot and dry in the inland regions, with tem-
peratures reaching an average of 45°C in summer. In
winter, the weather usually turns to average 25°C in
most regions (“Oman”, 2014).
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The geography of the country has shaped people’s
activities. The geographical diversity in the Sultanate
with its long coasts, valleys, desert and mountains
requires different physical attributes and adaptations
for each environment. For instance, those who live
on the coast understandably focus their activities on
the sea and fishing, In addition, those who live in the
interior areas, where mountains, desert and valleys
dominate, are mainly involved in activities relating to
farming and shepherding. Accordingly, populations
adapt and achieve the necessary fitness according to
each environment (AL-Shamli, 2008). In addition,
because of the weather, people in Oman can only
start practicing outdoor sport at about the approach
of sunset or after that, when the temperature becomes
cooler. However, Oman, like other countties in the
world, has been affected by technological advances,
mechanization and automation, which have radically
reduced human physical activity (Ibid). The coastline,
which is almost 1.700 km long, gives opportunities
for Omani people to practice beach sports. As a result,
it is suggested to give such sports more attention in
term of facilities. Hosting the second Asian Beach
Games in Muscat (“Muscat”, 2014) could be a sig-
nificant opportunity to build the culture of beach
sports among Omani people. It is cleatly evident that
geographical diversity can affect the lifestyle and
economic actions of the inhabitants, and so it is as-
sumed that it may have the same effect on sports
activities too (AL-Shamli, 2008).

This increased wealth has led to significant
changes since the 1980s for sport in Oman, pre-
dominantly for men. The government of Oman has
built and developed sports facilities and established
organizations for some major Olympic sport. It has
fostered interest in sport among regulations to improve
conditions for youth, stimulating youth involvement
in national, regional and international competitions
(AL-Zedjali, 2005). However, it is worth noting that
these facilities are only available in some major cities
in Oman such as Muscat (the capital) and Salalah city
(in the south).

Most of the national organizations for major
Olympic sports were established between 1973 and
1988. The national Omani Olympic Committee [OOC]
was created in 1982 and joined the International
Olympic Committee [IOC] in the same year. Oman
first participated in the Olympic Games in 1984
(Ahmed, 1996; AL-Tauqi”, 1998; Ministry of Sports
Affairs, 2010).

The last transfer of the sports sector was by
Royal Decree 120 in 2004, which created the Ministry
of Sports Affairs (Ministry of Legal Affairs, 2010;
Ministry of Sports Affairs, 2010). It was set up to

work with other relevant bodies; in helping, the Sul-
tanate’s youth develop their sporting talents and
potential.

All sports federations are voluntary organizations.
While many of these federations have a professional
salaried staff to manage affairs on a day-to-day basis.
Some of the major sports (such as football) have
many administrators, those who decide policy are
unpaid volunteers elected by members. The methods
of election are based on a democratic constitution,
which may only be changed by the members of the
sport itself (Beashel and Taylor, 1996; Ministry of
Sports Affairs, 2010).

The vision and mission of OAA is to achieve
sports excellence and honorable representation of
the Sultanate of the sports in regional and interna-
tional events, and to popularize athletics.

Oman Athletics Association [OAA], established
in 1982, member of the IAAF since 1982, member
of GCC Athletics Organizing Committee since 1986
and member of the Asian Athletics Association [AAA]
and the Arab Athletics Association since 1987. In
2010, Oman Athletics the youth, provided trainers
and coaches from the external market. They have
proposed laws and training center gained the IAAF
accreditation as an IAAF ATC Accredited Training
Center, which allowed the opportunity for a plenty
of international athletes to have their training camps
in Muscat.

The General Assembly consists of all affiliated
clubs. It meets at least once a year to review activities
and events at congress to elect the OAA board of
directors once every four years. The current board
was elected on November 11, 2012. It consists of
nine board members, including Chairman, Sheikh
Saif Bin Hilal Al Hosni and General Secretary, Mr.
Said Bin Saif Al Qasmi.

OAA plays a significant role in the development
of athletic sports in the Sultanate of Oman by prepar-
ing qualified coaches and referees and selecting athletes
according to a set criterion. It also supervises differ-
ent local competitions in cooperation with official
and civil society institutions. It takes it to its mission
to support athletes on the technical, medical and
social aspects in order to achieve sports excellence.
Further, it works to qualify national technological and
managerial cadres to align with international systems
and standards. It also works to develop the events
and activities of the sport of athletics in Oman.

Since established, OAA has participated in various
GCC, Arab, Asian and international competitions. It
has participated, as of today, in seven Olympic Games,
starting in the 23rd Olympic Games in Los Angeles
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1984, and continued to the 30th Olympic Games in
London 2012.

On the other hand, there are numerous Omani
youth who work in military sectors who are willing
to engage in the game, the prevalent age group in the
Sultanate is the youth, increased government funding,
in addition to willingness of the privet sector to sup-
port and market athletics in Oman. All these factors

are promising for a brighter future for the athletics
sport in Oman.

Finance: OAA receives its budget (O.R. 600.000
per annum) from Ministry of Sports. It is distributed
to cover salaries and wages (O.R. 191.700), variable
/ administrative (O.R. 40.300) and activity expenses
(O.R. 368.000). In addition to that, it has a one-year
contract with Muscat Pharmacy, where the latter

TABLE 1
Human Resources.
Occupations Numbers
1. Board members 9
2. Staff 8
3. Local coaches 7
4. International coaches 5
5. Physiotherapist 2
0. Registered referees 140
7. Active referees 60

provides minerals and vitamins to the national team
worth (O.R. 10.000).

The Table 1 depicts the current HR structure.
Work values and principles of Oman Athletics As-
sociation consist of the following:

* Transition from management to strategic plan-
ning

* Respond to demands of beneficiaries and con-
tributors

e Team work

* Transparency and responsibility

* Diversification in evaluation management

* Respect and protection of human rights

* Maintain Islamic identity

Activities: Every year, OAA organizes / takes place
in a number of activates. Local competitions; where
clubs compete against each other within their region

TABLE 2
Partnership with Other Organizgations.

and only those who are qualified can compete to win
OAA cup. Cross-country, school competitions, kid’s
athletics, road races, social and specialized competi-
tions for women are the primary activities organized
by OAA as part of its role and responsibility to acti-
vate the sport in the Sultanate. In addition to local
activities, OAA takes part in several competitions
abroad; GCC, Arab, West Asian, Asian and World
Championship.

Table 2 displays the partnership of OAA with
other organizations. OAA strategic plan focuses on
a number of areas as follows, noting that in this re-
search my focus is on administrative/ managerial
area:

* Sport management and supervision.

¢ Elite sport; supporting athletes, development

of training facilities and training camps.

* Events and activities.

Organizations

Organizations

Ministry of Sports

Ministry of Municipality

Oman Olympic Committee

Civil Society institutions

10.

Sports club GCC Athletic Association
Military sectors 11. Arab Athletic Association
Educational Sectors 12. Asian Athletic Association
Private Sectors 13. TAAF

A R A N

Media
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TABLE 3
Sport Management and Supervision.

Goals

Evaluation Criteria

Distribution of administrative task, job descrip-
tions and defining staff duties and responsibi-
lities.

Integration of administrative structure.
Existence of job classification and evaluation me-
thod.

Application of e-management principles

Increase of e-mail communication between board
members.

Development of website and provide some admini-
strative services (registration forms, reports etc).

Increase cooperation, communication and trust
with local partners. .

Cooperation in terms of timing local events and
avoid duplication.

Simplification of administrative procedures to exe-
cute events.

Increase abilities to self-financing and create
investment and marketing committee.

Increase of marketing opportunities (facilities, athle-
tes, services and events).
Seasonal marketing contracts.

Develop the culture of teamwork in event
management.

Activation of sub-committees and attraction of
professional personals.
Establishing work teams for executive projects.

Modify some of the existing internal regulations.

Modification of rewards and allowances system for
administrative and technical staff.

* Development of athletics; developing technical
and administrative staff, athletics for all, kid’s
athletics, athletics for women and awateness.

Table 3 presents the goals of OAA and its evalu-
ation criteria.

METHODS

The field study of this research involved interviews
across the Association, through which realities, prob-
lems, needs, possible solutions and ideas were discussed
with those currently working in the athletics field in
Oman. Interviews were conducted with (7) persons
of OAA Employees, (7) Directors and (10) Coaches
from Oman Athletics Association. The interviews
were conducted during May 2013 in Muscat.

The aim of this study is to identify and understand
main administrative issues and obstacles in Oman
Athletics Association, and to reach for possible solu-
tions to overcome the obstacles, as well as to eliminate
possible future occurrence of these obstacles. The
questions asked of the participants varied between
issues concerning planning, organizing, coordinating,
and leadership.

The questionnaires mainly contained three types
of questions, for three different groups in the As-
sociation. The first group consisted of the employees
of the Association (those with permanent contracts).

The second group included directors while the third
group consisted of coaches.

Participants in Group A (Employees) were given
a number of questions to measure their satisfaction,
understanding of their role, having a clear understand-
ing of the Association objectives and level of coor-
dination in the system of the Association. They were
asked to rate these aspects in terms of good, accept-
able or poor.

Group B (Directors) were given a number of
general administrative obstacles and were asked to
give their opinion whether those obstacles do exist,
somewhat or do not exist.

In Group B (Coaches), considered as beneficiaries,
were requested to rate the services provided by
coaches and their athletes, whether they were good,
acceptable or poor.

RESULTS

Results of the field study will be discussed in
detail concerning the administrative obstacles facing
OAA, obstacles that have negative influences on the
progress of the workflow and may disturb competen-
cies and effectiveness in the administration system.

The results show that most of the respondents
(employees, management and coaches) agreed that
administration issues and obstacles do exist in the
administrative system of the Association.
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Group A

Most employees of Oman Athletics Association
agreed that the procedures to carry out works in the
Association are easy. Contrarily they think that the
availability of an atmosphere that encourages creativ-
ity and innovation is poor. The majority of the em-
ployees believe that these aspects are acceptable;
participation of staff in decision-making, existence
of a clear hierarchal system, cooperation and friend-
ly relations between employees. In regards to the
availability of information and easy access to them
should be given whenever needed, suitability of fi-
nancial resources in order to improve workflow and
all of them agreed that financial rewards in com-
parison to work responsibilities are acceptable.

Table 4 shows the outcome of the questionnaires
with the staff of OAA.

The majority of the employees find it difficult to
perform their jobs due to:

* Job role and responsibilities are not clear.

e The way work is distributed.

The employees believe that the following are urgent
issues that need to be solved in the Association:

* Slow in workflow due to delays in decision-

making

¢ Distribution of work

TABLE 4
The questionnaires with the staff of OAA.

* Cooperation at work
Group B

The majority of OAA directors agreed that these
obstacles do exist in the Association. Improvisation
in conducting work, weakness in evaluation process,
weakness in planning, confused hierarchal system and
lack of coordination between employees and supervi-
sors are major issues. Most respondents implied that
these obstacles somewhat existed in the Association;
unclear objectives, weakness in human resources, lack
of horizontal and vertical coordination, workflow is
slow and procedures are complicated. The lack of
innovation and creativity, lack of unity in the way
works are conducted, coordination is not sufficient
to prevent inconsistency and redundancy, and admin-
istrative procedures are bureaucratic.

A good number of respondents believe that cen-
tralization of authority and autocratic procedures do
not exist in the Association.

Table 5 shows detailed findings resulted from
interviews with directors at OAA.

Group C

As it is shown in the table below, most coaches
agreed that speed of work performance, speed of

Ratings (No. out of 7)

tion Add d
Question resse Good  Aceptable  Poor
1. Participation of staff decision 1 4 2
Clear hierarchal system 0 4 3
3. Division of work 2 2 3
How serious and honest is the relationship of the
4. 2 3 2
employees and the management
Cooperation and friendly relation of the employees
5 . 3 4 0
with each other
Cooperation and friendly relation of the employees
6. . 3 2 2
with each other
Clarity of role and responsibilities of employees 2
Easy procedures to conduct work 5 2
Availability of information and easy access when in need 0 4 3
10 Availability of an atmosphere that encourages creativity 0 3 4
" and innovation
Availability of suitable work requirements to improve
11. - 2 5 0
work conditions
12. Suitability of financial resources in order to improve workflow 0 6 1
13 Financial reward is appropriate in relation to your 0 - 0

work responsibility and hours of work.
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tulfilling needs of coaches, flexibility in responding
to needs, ability to accomplish work, suitability of
services provided and the ability to provide services
in a sufficient way are acceptable, however can be
improved in the future. Six out of ten coaches think
that OAA is poor in taking care of beneficiaries,
delegation and transparency with coaches. Five
coaches believe that speed of decision making by the
management of OAA is poor, equally five coaches
believe the same aspect is acceptable.

Table 6 shows results found in interviews with
OAA coaches:

RESULTS

General findings confirmed that there are obstacles
in the administration system of the Association. The
existence of obstacles is normal in any organization.
However, solutions and ways to overcome these
obstacles are necessary in order for the organization
to continue providing its services efficiently.

TABLE 5
Results from interviews with directors at OAA.

The results of the study show that one major issue
behind the occurrence of those obstacles in the As-
sociation is lack of planning. Planning is an essential
element in the management of organizations. Planning
focuses attention on objectives and results, and so it
gives necessary direction to the future activities. It
reduces mistakes and unnecessary pressures and
ensures greater productivity. Good planning provides
guidance to decision-making. Lack of planningis one
of the reasons behind issues like lack of communica-
tion, lack of coordination. Planning facilitates com-
munication and coordination between different de-
partments in an organization. Lack of planningleads,
as well, to delays in decision-making at the Association.

The suggested IAAF coach education model is
split into five levels of accreditation, framing progres-
sive responsibilities, competencies and capabilities
from foundation to level five. The 5-level structure
addresses the weakness of the old 3-level structures
that are criticized for minimizing the opportunities
for providing qualified coaches at different levels of

Ratings (No. out of 7)

Question Addressed ) Somew- Do not
Bxist hat exist
1. Objectives are not clear 3 4 0
2. Lack of criteria to determine priorities 3 2 2
3. Improvisation in work conduct 4 1 2
4. Weakness in human resources 1 5 1
5. Lack of hotizontal and vertical coordination 2 4 1
6. Weakness in monitoring and evaluation process 6 0 1
7. Weakness in planning 5 2 0
8. Lack of qualifications for those in the position of planning 3 3 1
9. Centralization of authority 2 1 4
10. Slow workflow and complicated procedures 3 4 0
11. Lack of creativity and innovation 3 4 0
12. Autocratic procedures 1 2 4
13. Responsibility is not distribute among the leaders 1 3 3
14. There is no unity in the way work is conducted 2 5 0
15. Hierarchy system is not clear 5 1 1
16. Job description is not clear 2 3 2
17. Shortage in human and material resources 3 3 1
18. Lack of coordination between employees and supervisor 4 2 1
1 Coordination dpes not prevent inconsistencies . 5 )
and redundancies
20. Administrative procedures and bureaucratic 3 4 0

67



AL-Busafi, M.: ADMINISTRATION DEVELOPMENT OF OMAN...

SportLogia 2015, 11(1), 62-70

TABLE 6
Interviews with OAA coaches.

Ratings (No. out of 7)

Question Addressed
Good  Aceptable  Poor
1. Speed of work performance 1 6 3
2. Speed of fulfilling needs 1 6 3
3. Flexibility in responding to needs and development 2 8 0
4. Ability to accomplish the world 2 7 1
5. Suitability of services provided to beneficiaries needs 1 7 2
6. Provide services in sufficient way 1 6 3
7. Taking care of beneficiaries 1 3 6
8. Transparency 2 2 6
9. Speed of decision making 0 5 5
10. Delegation 1 2 7

sports program. The matrix is completed with four
‘sites’ at which coaches could be involved in participa-
tion, performance or competitive sport: local, re-
gional, national or international. One of the great
advantages of this new structure is that, in addition
to provision for elite coach development for interna-
tional competition, it provides the opportunity for
coaches to qualify at level five. It will remain working
at grass roots level whilst gaining higher-level quali-
fications, allowing them to use their increasingly
complex skills and knowledge at a local level. The
matrix structure addresses criticisms of the pyramid
style models that are viewed as elitist and lacking in
vision regarding the need for sophisticated skill sets
to work in community/participation sites. This struc-
ture is one of the most valuable outcomes of the
current study and addresses the first principle, to
commit to the provision of high quality active, trained
and accredited coaches to ensure that participants,
performers, and competitors involved in sport have
access to the best coaching at each stage of their
development.

DISCUSSION

General findings confirmed that there are obstacles
in the administration system of the Association. The
existence of obstacles is normal in any organization.
However, solutions and ways to overcome these
obstacles are necessary in order for the organization
to continue providing its services efficiently.

The results of the study show that one major issue
behind the occurrence of those obstacles in the As-
sociation is lack of planning. Planning is an essential
element in the management of organizations. Planning
focuses attention on objectives and results, and so it

gives necessary direction to the future activities. It
reduces mistakes and unnecessary pressures and
ensures greater productivity. Good planning provides
guidance to decision-making. Lack of planning is one
of the reasons behind issues like lack of communica-
tion, lack of coordination. Planning facilitates com-
munication and coordination between different de-
partments in an organization. Lack of planningleads,
as well, to delays in decision-making at the Association.

The suggested IAAF coach education model is
splitinto five levels of accreditation, framing progres-
sive responsibilities, competencies and capabilities
from foundation to level five. The 5-level structure
addresses the weakness of the old 3-level structures
that are criticized for minimizing the opportunities
for providing qualified coaches at different levels of
sports program. The matrix is completed with four
‘sites’ at which coaches could be involved in participa-
tion, performance or competitive sport: local, re-
gional, national or international. One of the great
advantages of this new structure is that, in addition
to provision for elite coach development for interna-
tional competition, it provides the opportunity for
coaches to qualify at level five. It will remain working
at grass roots level whilst gaining higher-level quali-
fications, allowing them to use their increasingly
complex skills and knowledge at a local level. The
matrix structure addresses criticisms of the pyramid
style models that are viewed as elitist and lacking in
vision regarding the need for sophisticated skill sets
to work in community/participation sites. This struc-
ture is one of the most valuable outcomes of the
current study and addresses the first principle, to
commit to the provision of high quality active, trained
and accredited coaches to ensure that participants,
performers, and competitors involved in sport have
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access to the best coaching at each stage of their
development.

CONCLUSON

As the aim of this study was to identify the ob-
stacles that affect the workflow at Oman Athletics
Association, explore ways to overcome the obstacles
and find techniques to avoid recurrence in the future.
Following are some recommendations for a success-
ful administration system. The recommendations are
divided into two parts; general recommendations and
specialized recommendations in the area of human
development.

Currently, sport and all its activities in Oman are
under the supervision of the Ministry of Sport Af-
fairs, to which the sports federations report. From an
organizational, administrational and functional point
of view, these sports federations control and supervise
all sports clubs in Oman with financial support from
the Ministry of Sports Affairs. The sports federations
are the supreme bodies that govern sports clubs, and
their main task is to develop and promote the sport
they represent.

General Recommenadaton

Vision, mission and objectives of the Association
must be clear to all the stakeholders, especially em-
ployees, to enable their efforts to achieve the objectives
through the process of management. Regular meetings
between management and the employees, management
and the coaches are necessary. In these meetings,
needs, plans, progtress reports and achievements should
be discussed. This will facilitate communication and
leads to mutual understanding between different par-
ties/departments in the Association.

Simplify procedures and avoid bureaucracy as
much as possible. The process of decision-making
needs to be improved and it should be more flexible
to enable quick response to the needs of coaches and
athletes. Activating electronic communication between
board members, staff and member of the committees
is highly important to make decisions faster, since
board members and most members of different com-
mittees are volunteers who are committed to full time
jobs.

Delegation of authority is a very important tool
to make workflow easier and faster.

Work division among employees must be on an
equal and fair basis.There should be transparency in
the relations between the management and employees,
the management and coaches as well as the employees

and coaches. This can increase trust between the dif-
ferent parties. Promote teamwork, by creating an
environment where everybody works collaboratively
and in coordination to achieve the objectives through
the process of management. Unity of command, as
discussed earlier, in accordance with Fayol’s theory
of management principles, each individual must have
only one direct supervisor or manager, from whom
directions are taken. Use of expertise houses in the
field of administration, and establishing exchange
programs with local and regional sports associations.

Future Research

With the aim of this study to explore administra-
tive issues, other topics come up to be studied in the
future. It is important to study performance develop-
ment plan. Any type of organization, especially sports
organizations, need a risk management plan. In the
future researches, developing a human resources
strategy and action plan will be beneficial.
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