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DEAR READER,

This issue comprises scientific papers written
by researchers from 13 countries, with research
topics from the field of sports and a diverse
population, providing a variety of content in

this issue. New values are also promoted in
this issue through research results from the
areas of sports management, sports training,
sports psychology, sports medicine, sports
education, and sports marketing. We have
received a multitude of papers and are grateful
to everyone who has recognised our journal as
the medium of promoting new scientific and
professional achievements, the results of which
will contribute to the performance of sports
results.

Considering the multitude of submissions

we received, the Editorial Board had a great
responsibility in selecting papers for this issue.
We would like to express our gratitude for the
professional approach in which the quality of
the work conducted by the authors represents a
priority and a requirement for publishing papers
in our journal.

We are glad that our journal continues to be

a platform for the development of scientific
thought and creation of new sports systems
accompanied by the usage of advanced
technology and its application in the field of
sports. Continuous changes and novelties in
sports disciplines, application and usage of new
equipment, adaptation of the environment to
different needs of athletes, the appearance

of new techniques that keep up with new
technologies, and many other factors affect

the constant need for monitoring, researching
and detecting obstacles that stand in the way
of accomplishing the best results. We are
witnessing the effects of the Covid-19 pandemic
which has imposed other organisational forms
for training processes, sports competitions and
the functioning of sports systems, affecting the
result achievements and creation of new values
which will improve the sports system.

That is precisely why our journal is a platform
for modelling and presenting results which
will be applied in practice. Understanding
new technologies in sports is a need and a
requirement without which it is not possible

to monitor and strive towards successful, top
results. Promoting the results through papers
in our journal is not only the fastest way to
reach our readers, but also an obligation to
maintain trust and the quality that will satisfy
the readers’ needs and expectations.

Wanting to make each issue different from the
previous one, we strive to include an increasing
number of authors from different sports
environments, which can be seen in the issues
at hand.

We invite you, readers, to become a part of
our team and participate in our work so that,
together, we could contribute to a quality trend
and changes in the world of sports.

Nihad Selimovi¢, MD, MSc
Editor in chief




DRAGI CITATELJU,

U ovom broju nalaze se naucni radovi
istrazivaca iz 13 zemalja sa tematikom
istraZivanja u oblasti sporta irazli¢itom
populacijom, a Sto je dalo raznovrsnost
sadrzaja ovog broja. Nove vrijednosti su i

u ovom broju promovisane kroz rezultate
istraZzivanja iz oblasti sportskog menadZzmenta,
sportskog treninga, sportske psihologije,
sportske medicine, sportske edukacije i
sportskog marketinga. Primili smo veliki broj
radova i zahvalni smo svima koji su prepoznali
nas ¢asopis kao medij promocije novih naucnih
i strucnih dostignuca Ciji ¢e rezultati doprinijeti
uspjesnosti sportskih rezultata.

Recenzentski odbor je imao odgovoran zadatak
da napravi odabir radova za ovaj broj s obzirom
na veliki broj pristiglih prijava. Zahvaljujemo se
na profesionalnom pristupu u kojem je kvalitet
autorskog djela prioritet i uslov za objavljivanje
rada u nasem casopisu.

Sretni smo Sto se na$ ¢asopis odrzava kao
platforma za unaprjedenje nau¢ne mislii
stvaranje novih sportskih sistema uz koristenje
napredne tehnologije i njene primjene u oblasti
sporta. Stalne izmjene i novine u sportskim
disciplinama, primjena i koristenje nove
opreme, prilagodavanje okruzenja prema
razliCitim potrebama sportista, pojava novih
tehnika koje prate nove tehnologije i mnogo
drugih faktora, uti¢u na stalnu potrebu za
pracenjem, istrazivanjem i otkrivanjem
prepreka koje stoje na putu ostvarivanja
najboljih rezultata. Svjedoci smo posljedica
pandemije Covid-19 koja je nametnula neke
druge oblike organizacije trenaznih procesa,
sportskih takmicenja i funkcionisanje
sportskih sistema koji su uticali na rezultatska
dostignuca i stvaranje novih vrijednosti koje ¢e
unaprijediti sportski sistem.

Upravo zato je nas ¢asopis platforma za
modeliranje i prezentaciju rezultata koji ¢e
svoju primjenu naci u praksi. Poznavanje novih

tehnologija u sportu je potreba i uslov bez kojeg
nije moguce pratiti i teziti

ka uspjesnim, vrhunskim rezultatima.
Promovisanje rezultata preko radova u nasem
casopisu je najbrzi put do nasih Citatelja, ali

i obaveza da odrzimo povjerenje i zadrzimo
kvalitet koji ¢e zadovoljiti potrebe i o¢ekivanja
Citatelja.

Zeledi da svaki broj bude drugaciji od
predhodnog, nastojimo da uklju¢imo Sto vise
autora iz razli¢itih sportskih okruzenja, a Sto se
moze vidjeti kroz izdanja koja su pred vama.

Pozivamo Vas, Citatelje, da budete dio naseg
tima i da ucestvujete u nasem radu kako bi

svi zajedno doprinosili kvalitetnom trendu i

promjenama u svijetu sporta.

Mr. sci. dr. Nihad Selimovi¢
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Teresa lona’, Simona Raimo’', Daniele Masala', Antonio Ammendolia’,
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1. Department of Experimental and Clinical Medicine, University of Magna Graecia, Catanzaro, ltaly
2. Faculty of Economics, Universitas Mercatorum, Rome ltaly
3. Department of Public Health and Infectious Diseases, University of Sapienza, Rome Italy

ABSTRACT

Aims: Sport specialisation is an actual trend in youth athletes, but it can increase injury risk. The aim was

to determine the possible correlation between sports specialisation and injury risk in various sports using a
biopsychosocial approach. Methods: 169 sport-specialised athletes [(38 female, 131 male); (11.2 + 2.7 years);
(56.28 + 15.72 kg); (161.3 + 15.52cm)] completed a self-reported questionnaire regarding sociodemographic
(age, gender, educational level), physical-attitudinal, injury and psychological-attitudinal aspects. A univariate
and correlate analyses were used to analyse the data. Results: Out of 169 enrolled athletes, 53% were single-
sport specialised (reported participation in one sport and trained > 8 months/year). In team sports (100%, OR
=0.75; p =.022), a high risk of having to remain at rest for up to 1 month because of overuse was observed.
Males who suffered direct trauma (70%; OR = 1.03; p = .006) in the team group (95%, OR = 0.09; p =.008) were
more exposed to that type of injury, and also the type of specialisation figured significantly (p =.047). In addition,
interoceptive awareness correlates with injury (95%, 1.04, p = 0.01). Conclusions: Athletes in team sports are
more specialised, have higher training volumes and greater rates of injuries correlated with interoceptive
awareness than in individual sports.

Keywords: injury risk, sport specialisation, youth sports, adolescent, educational approach

INTRODUCTION
but also the potential economic benefit of success in
sports (e.g., college scholarships, elite achievement or

port specialisation is an actual trend among high professional sports salaries) [7].

young athletes, but it can increase the risk
of injury [1, 2]. This sport specialisation refers
to a year- or nearly a year-round commitment

As a result, there is concern that there will soon be
more young athletes becoming specialised at an

to one sport to the exclusion of others [3], and it
is becoming increasingly prevalent among pre-
adolescent and adolescent athletes [4].

This trend could be driven by a large number of
factors, such as an overall decrease in unstructured
physical activity (i.e., “free play”), an increase in
structured activity among youth [5], increased
pressure on young athletes to excel in sport [6]

earlier age [8], and this could lead to negative effects
in these athletes, including psychological burnout
and an increased risk of musculoskeletal injuries

[9]. Specialised athletes typically engage in a large
amount of sport-specific training throughout the
year, which is intensive, often technical or otherwise
specific [10, 11]. As a result, sport specialisation has
been associated with an increased risk for injuries of
overuse. Training volume is thought to be important
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because intense, year-round participation in the

sport of choice is a particularly concerning factor of
specialisation [12]. Training volume recommendations
commonly cited in literature relate to months of the
year and hours of organised sports participation per
week. It is recommended that children and youth who
participate in organised sports should not practice the
same sport for more than 8 months a year, no more
hours per week than their age (i.e., an athlete of 13
years of age should not participate in organised sports
for more than 13 hours per week), and no more than
16 hours per week in total [13]. Very little research

is concerned with the influence of the emotions on
injuries in young and specialised athletes. There

are at least a dozen models that try to establish a
connection between psychological antecedents and
the occurrence of sports injuries. In fact, personality,
anxiety, hardiness, life event stress, achievement
motivation, and also interoceptive awareness (IAw) all
seem to be particularly related to injury outcome [14].
Interoception has been classically conceived to be the
maintenance of an optimal physiological balance in the
body — the homeostasis of the physiological system —
through autonomic, neuroendocrine, and behavioural
responses. Interoception also means one's sense of
the physiological condition of the body, and provides

a basis for subjective feelings and emotions [15].
Many studies have suggested that individuals having
a stronger interoceptive ability report more intense
emotions [16], place more emphasis on the dimension
of arousal in reporting their emotional experience
[17], and manifest a stronger link between their bodily
reactions to emotional stimuli and their subjective
arousal ratings.

The aim of the present study was to determine
whether there is an association between the risk of
injury in young athletes (7-18 years of age) and factors
related to specialisation, IAw and the physical well-
being of young athletes.

METHODS

PARTICIPANTS

A cross-sectional study was conducted. The sample
was composed of young athletes who practiced
various individual and team sports, including
basketball, volleyball, soccer, taekwondo, and judo.
These volunteer athletes were from Southern Italy
and were recruited during tournaments, competitions
and summer training sessions. Eligible participants
were between the ages of 7 and 18 and were those
who had practiced organised sports during the
previous 12 months. Parental consent was obtained
for each participant under the age of 18. The study
was approved by the Local Ethics Committee and
was performed in accordance with the Declaration of
Helsinki.

MEASUREMENTS

A questionnaire filled in by each athlete was used
for data collection. This tool had been composed
with the participation of an interdisciplinary team,
including orthopaedic surgeons, physical therapists,
athletic trainers, training academy instructors, and
epidemiologists.

The questionnaire consists of four sections:
sociodemographic (age, gender, educational

level), physical-attitudinal, injury (recall and
description) and psychological-attitudinal. The
physical-attitudinal section includes the following
information: months of participation in the primary
sport and in organised sports in total per year;
average weekly hours of participation in the
primary sport during the first sporting season; total
average weekly hours in organised sport, average
weekly hours in unorganised sport (gymnastics
lessons, playing with friends, etc.), and competitions
(national, international). Based on their responses,
the athletes were classified according to their self-
described level of specialisation (high, medium, low)
[1] and type of sport practiced (individual and/or
team) [18].

The Pittsburgh Sleep Quality Index (PSQl), a self-
reported scale using the “global score” [19], was
used to assess the sleep quality of the athletes.
The PSQl is the most commonly-used retrospective
self-assessment questionnaire which measures
the quality of sleep of an individual during the
previous month. The questionnaire assesses seven
clinically derived domains of sleep difficulties
(sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use
of sleeping medications, and daytime dysfunction).
All of these sleep domains are evaluated as a
single factor for overall sleep quality. Usually,

an overall score greater than 5 in at least two
components indicates a significant sleep disorder,
while an overall score of less than 5 in at least 3
components is an indication of good-quality sleep.
The CIGAS questionnaire was adopted in order to
classify injuries [20] and is an Italian version of the
questionnaire published by Pasulka et al. [1]. The
tool includes a preliminary question (“Do you recall
any injuries? yes/no”) followed by 12 questions on
the history of the injury. The questionnaire defines
the following: athletes who have been injured (yes/
no), athletes who have had to rest after a sports
injury (< 1 month of rest from overuse/at least 1
month of rest from serious overuse), and whether
athletes had sustained a direct or indirect injury.

The last section on psychological-attitudinal
characteristics includes the following validated
guestionnaires: the Emotion Awareness
Questionnaire (EAQ) [21], the Multidimensional
Assessment of Interoceptive Awareness (MAIA) [22]
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and the Awareness Interoceptive Scale (AIS) [23].

The EAQ is made up of 30 items and identifies how
children or adolescents feel and what they think
about their feelings. The current version uses a
six-factor structure that describes six aspects

of emotional functioning, that is, Differentiating
Emotions, Verbal Sharing of Emotions, Bodily
Awareness of Emotions, Acting Out Emotions,
Analyses of Emotions, and Attention to Others’
Emotions. Some items are formulated negatively
and therefore have inverse scoring. Participants are
asked to rate how true each element is for them
on a three-point scale (1 = not true, 2 = sometimes
true, 3 = often true).

The MAIA questionnaire is composed of 32 items on
a 6-point Likert scale in which the participant has
to rate "how often each statement applies to you
generally in daily life,” with ordinal responses coded
from 0 (“never”) to 5 (“always"). This instrument
measures the |Aw on the following eight scales:

(1) Noticing, which measures the awareness

of one's bodily sensations; (2) Not-distracting,
which measures the tendency to avoid ignoring

or distracting oneself from sensations of pain or
discomfort; (3) Not-worrying, which measures the
tendency to avoid experiencing emotional distress
or worry with sensations of pain or discomfort;

(4) Attention regulation, which measures the

ability to sustain and control attention to bodily
sensations; (5) Emotional awareness, which
measures the awareness of the connection between
bodily sensations and emotional states; (6) Self-
regulation, which measures the ability to regulate
psychological distress by attention to bodily
sensations; (7) Body listening, which measures the
tendency to actively listen to the body for insight;
and lastly (8) Trusting, which measures how much
the experiences of one's body are perceived as
being safe and trustworthy.

Interoceptive Awareness: To assess IAw and to
specifically investigate in what manner and with
what frequency subjects feel signals arising from
their own body, we used an extended version of
the “How do you feel?’ questionnaire” [24]. The
questionnaire included 35 items to be rated on a
5-point Likert scale (0 = never; 1 = sometimes; 2 =
often; 3 = very often; 4 = always). The total score
ranges from 0-140, with higher scores meaning a
higher [Aw.

The guestionnaires were given on site at each

athletic event and took approximately 15 minutes to
complete.

12

ANALYSIS

The statistical analysis was performed using the
software package SPSS 25.0 for Windows.

A descriptive analysis of the study participants’
sociodemographic characteristics was carried out.
Descriptive statistics were determined using absolute
frequencies and percentages for categorical variables,
while for the quantitative variables, we used the

mean values with standard deviation (SD) and with
minimum, medium and maximum values.

The associations among the sociodemographic
factors, physical-attitudinal characteristics, injuries
(recall and description) and psychological-attitudinal
aspects were all evaluated. The differences between
the results of the various groups — that is, self-
referred (yes/no), serious overuse (yes/no) and
direct injury (yes/no) — as compared to categorical
variables, were analysed using the Chi-square test
or Fisher Exact test. The Mann-Whitney test was
used to evaluate the significant associations for the
continuous variables. The Odds Ratios (ORs) with
corresponding Confidence Intervals at 95% (95%

Cl) were calculated in order to estimate the risk of
injury for dichotomous variables. Three multivariate
logistic regression models were established in
order to study the outcomes: referred injuries (yes/
no), serious overuse (yes/no) and direct injury (yes/
no). The inclusion of any covariate in the models
was decided on the basis of the univariate analysis
(p value lower than 0.25). The ‘stepwise’ passage of
inferential statistics with backward elimination of
non-significant variables (probability to entry p 50.05)
was subsequently used to generate a minimal model.
The suitability of fit for the models was assessed

by means of Hosmer and Lemeshow's test [25].
Statistical significance was set at p < 0.05.

RESULTS

Participants’ characteristics

Qut of the 199 participants enrolled in the study,

168 provided satisfactory data for the analysis and
successfully completed the questionnaire. Out of
these, 38 were female (23%) and 131 male (77%); their
ages were 11.2 + 2.7 years, their weight was 56.28 +
15.72 kg, and their height was 161.3 + 15.52 cm. Table
1 shows the characteristics of the sample.

There were 139 (82%) athletes engaging in team
sports, and 30 in individual sports; 93% reported
training for more than 8 months a year. A high degree
of specialisation was reported by 49.1% of the athletes
(n=169), but only 52% (n = 87) of them said that they
practiced a single sport for fewer than 4 days/week
and for more than 3 years (Table | a).
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Qualitative Variables N ( tot 169) %

gender M 131 77
F 38 22
Educational qualification No. 15 13
elementary school 36 21
middle school 69 41
secondary school 43 25
Sport individual 30 18
team 139 82
years of sport < 3 years 82 48
> 3 years 87 52
No. of days of training/week < 4 days/week 151 89.3
> 4 days/week 16 9.5
missing 2 1.2
No. of months of training < 8 months 12.0 7.0
> 8 months 157.0 93.0
competitions no 68 40
yes 101 60
national competitions no 71 42
yes 98 58
international competitions no 100 59
yes 69 41
specialisation low 11 6.5
medium 75 44.4
high 83 49.1
Self-referred injury no 71 42.0
yes 98 58.0

Rest from sports due to < 1 month of rest from
injury * sports (overuse) 81 82.7

at least 1 month of rest

from sports (serious

overuse) 17 17.3
Type of injury direct 67 68.4
indirect 29 29.6
missing 2 2.04
change in last week hours training 49 29.0
new technique 26 15.4
new equipment 8 4.7
missing 86 50.9
where do you have home 154 91.1
breakfast? school, office 1 0.6
bar, fast food 9 5.3
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other 2 1.2
missing 3 1.8
where do you have lunch? home 121 71.6
school, office 13 7.7
bar, fast food 17 10.1
other 3 1.8
missing 15 8.9
where do you have snacks? home 118 69.8
school, office 5 3.0
bar, fast food 11 6.5
other 4 2.4
missing 31 18.3
where do you have dinner? home 131 77.5
bar, fast food 11 6.5
pizzeria, ristorante 15 8.9
other 1 0.6
missing 11 6.5
do you use supplements? no 144 85.2
Table I a: Description of the qualitative variables of the sample.
A greater percentage of athletes (58%) reported athletes (N = 144). The self-reported sleep-quality
injuries, with 68.4% (N = 67) reporting a direct data showed a low value for the PSQIl_sum (3.1
type of injury and having to stop sports for up to 1 1.8) (Table 1 b). The emotional aspects of the study
month during the year. Injured athletes had higher showed that all MAIA gquestions received a high
sports specialisation scores. As for eating habits, value, particularly in “attention regulation” (16.0
91.1% (N = 154) reported eating breakfast, 71.1% 5.8) and “emotional awareness” (12.1+ 4.7). The total
(N =121) said they have lunch, 69.8% (N = 118) |IAw score was average (41.0 £ 19.2), and the eight
have a snack, and 71.6% (N = 121) have dinner at different evaluation scales can be seen in Table | b.
home. Supplements were avoided by 85.2% of the
Quantitative variables Tot mean SD med min max
age (years) 169 (tot 2.7 10.0 7.0 18.0
169)
11.2
weight (Kg) 126 (tot 15.7 56.0 28.0 96.0
126)
56.3
height (cm) 131 (tot 15.5 163.0 127.0 207.0
131)
161.3
MAIA _noticing 169 9.3 9.3 0.3 63.0
MAIA_not distracting 3.1 1.3 3.3 0.0 4.7
MAIA _not worrying 3.4 1.7 3.3 0.0 16.0
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MAIA _attention regulation 16.0 5.8 15.6 3.3 30.7
MAIA_emotional awareness 12.1 4.7 11.4 1.2 21.0
MAIA_self regulation 8.3 3.3 8.3 0.0 16.3
MAIA_body listening 5.9 2.6 5.7 0.0 11.7
MAIA_trusting 7.3 3.2 7.0 0.0 11.7
PSQI_sleep quality 167 0.6 0.6 0.0 0.0 3.0
PSQI_latency 169 0.6 0.7 0.0 0.0 3.0
PSQI_duration 166 0.3 0.5 0.0 0.0 2.0
PSQI_efficacy 165 0.2 0.5 0.0 0.0 3.0
PSQI_disturbances 169 1.0 0.4 1.0 0.0 2.0
PSQI_hypnotics use 163 0.0 0.3 0.0 0.0 2.0
PSQI_day disturbances 169 0.4 0.6 0.0 0.0 2.0
PSQI_sum 169 3.1 1.8 3.0 0.0 10.0
Awareness Interoceptive Scale (AIS) total 168 41.0 19.2 38.0 8.0 140.0
score
Differentiating emotions (EAQ) 143 2.0 0.4 2.0 1.0 3.0
Verbal sharing of emotions (EAQ) 2.1 0.5 2.0 1.0 3.0
Not hiding emotions (EAQ) 2.0 0.5 2.0 1.0 3.0
Bodily awareness of emotions (EAQ) 2.0 0.4 2.0 1.0 3.0
Attending to others' emotions (EAQ) 2.1 0.4 2.0 1.0 3.0
Analyses of (own) emotions (EAQ) 2.0 0.4 2.0 1.0 2.8

Surveys: risk of injury
The Univariate analysis, adjusted for gender, type
of sport, national and international competitions,
specialisation, and years of attendance in sports,

showed that high specialisation for “reported injuries”

is not a risk factor, but the difference was not

Referred injures

Table I b. Description of the quantitative variables of the sample

statistically significant (82%, p = 0.214). The athletes
who had been training for more than 3 years (70%,

OR = 2.5; p = 0.003) or who participate in national

competitions (70%, OR = 2.5; p = 0.005) turned out
to be more exposed to risk (Table II).

Rest from sports due to

Type of injures

injury
>1
month
<1 of rest
month of
H rest fromfrom
Variables No Yes sports Indirect Direct
sports .
(seriou
(overuse
) overus
e~
N(%) N(%) , OR N(%) N(%) px orR N(%) N(%) px oR
gender FA 11 (29) 27(71) 21 (78) 6 (22) 19 (70) 8 (30)
0.064%* 0.48 0.432 0.64 0.006 1.03
M 60 (46) 71 (54) 60 (84) 11 (16) 48 (70) 21 (30)
Sport individ o\ 44y 78 (56) 61 (78) 17 (22) 49 (64) 28 (36)
ual 0.288* 1.56 0.0220.75 0.0080.09
team~ 10 (33) 20 (67) 20 (100) 0 (0) 18 (95) 1 (5)
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national
H N
competitio NO~ 39 (55) 32 (45) | o 28 (87) 4 (12) | o | 24(75) 8 (25) »
n 2.51 0.432
° i3 o ! 21 6
YES 32 (33) 66 (67) 53 (80) 50, 43 (67) (33,
internation
al 10 18
_ NO~ 45 (45) 26 (38) 45 (82) 37 (67)
competitio 0.428%1.35 (18) 0.80 0.8 (33) 0'5340.7
n 5 7 5
YES 55 (55) 43 (62) 36 (84) 7 (16) 30 (73) (1217)
iﬁe“"a"sat'low 2(18) 9 (82) 8(89) 1 (11) 8(89) 1 (11)
medit 35 43) 43 (57) 0.214%-  38(88) 5(12) 027 - 24(57) 1B 904
1 43) 7
high 37 (45) 46 (55) 35 (76) 11 35 (78) 10
g (24) (22)
>3
iNni N
training NO 44 (54) 38 (46) 0.003 3(84) 6 (16) 0.74 1.2 30 (81) 7 (19) 55
years % 2.57 6 0 0.0564
11 22
YES 27 (31) 60 (69) 49 (82) (1) 37(63) (373

Table Il. Univariate analysis in “referred injury”, “rest from sport due to injury” and “type of injury”

In team sports (100%, OR = 0.75; p =.022), a high
risk of having to remain at rest for up to 1 month
because of overuse was observed. Males who
suffered direct trauma (70%; OR = 1.03; p = .006)

in the team group (95%, OR = 0.09; p = .008) were
more exposed to that type of injury, and also the
type of specialisation figured significantly (p = .047)
(See Table 2).

The anthropometric variables such as age (p =
.007), weight (p = .007) and height (p = .007) were
significant in the cases of self-referred injuries
(self-referred traumas, not those derived from

the patient’s records), while these athletes had
significant mean PSQl scores of 3.1+ 1.8; p =

.007 (Table | b). However, 3 variables of Emotional
awareness were also noteworthy, namely, “body
awareness of emotion” (EAQ) (p =.007), “attending
to others’ emotions” (EAQ) (p =.012) and “analyses

of emotion” (EAQ) (p =.016). Only the variable “verbal
sharing of emotions” (EAQ) (p = .002) was significant
in cases of rest from sport because of the injury.
Regarding the type of injury, the MAIA variables
“noticing” (p =.061) and “not distracting” (p = 0.016)
are as significant as those of “sleep quality” (PSQI) (p =
.050).

Athletes who had had more than 3 years of training had
a 19.79 times greater risk of sustaining a “self-referred
injury”, of belonging to the “medium-specialised”
category (OR = 7.61; 95% CI: 1.4 - 41.4; p = .456), and
of being more sensitive to the emotions of others
("attending to other's emotions” [EAQ]) (OR = 42.21; 95%
Cl: 3.6 - 487.9; p = .456). If the athlete was a male (OR =
4.60;95% Cl: 0.01 - 1.56; p = .456) and had a high "bodily
awareness of emotions” score (OR = 0.02; 95% Cl: 0.001
- 0.34; p = .456), he was at less risk of injury (Table IIl a).

Covariates Referred injures
OR CI95%

inf sup
gender (M/F/™) 0.4 0.1 1.56
age (years) 1.14 0.71 1.84
weight (Kg) 0.98 0.88 1.09
height (cm) 0.97 0.91 1.05
national competition (Y/N) 1.37 0.76 2.4
> 3 training years (Y/N") 19.79 3.38 116.1
high specialisation (Y/N”) 1.28 0.03 48.08
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middle specialisation (Y/N”) 7.61 1.4 41.45
MAIA not worrying 0.95 0.68 1.33
PSQI 0.82 0.46 1.47
Verbal sharing of emotions (EAQ) 0.27 0.04 1.71
Not hiding emotions (EAQ) 1.05 0.091 12.1
Bodily (abod) awareness of emotions (EAQ) 0.02 0.001 0.34
Attending to others' emotions (EAQ) 42.21 3.65 487.95
Analyses of (own) emotions (EAQ) 1.37 0.16 11.54
Awareness Interoceptive Scale (AIS) total score 1.01 0.97 1.05
Hosmer and Lemeshow test p-value 0.456

[Il Table a
Similarly, athletes with a high MAIA score on stay at rest from sports for up to 1 month because
“not_distracting” (OR = 0.64; 95% Cl: 0.41 - 1.00; p of overuse. Athletes with a low PSQl (indicating
=.300) and weight factor (OR = 0.95; 95% CI: 0.91 - sleep disturbances) had 1.36 times the odds of
1.00; p = .456) had less of a possibility of having to being exposed to overuse (table Ill b).

Rest from sports due to injury

Covariates OR CI95%
inf sup
MAIA not distracting 0.64 0.41 1.00
Verbal sharing of emotions (EAQ) 0.36 0.05 2.36
Bodily awareness of emotions (EAQ) 0.20 0.04 1.11
weight (Kg) 0.95 0.91 1.00
PSQI 1.36 0.90 2.07
Hosmer and Lemeshow test p- 0.300
value
Table Il b

The third model of regression analysis showed that indirect trauma (“type of injury”) and, similarly,
athletes who had more than 3 years of training athletes having a high level of “analyses of emotion
(95% Cl: 1.06 = 19.9; p = .476) had a 4.60 greater risk” had a 5.38 times greater chance (Table Il ¢).
chance of sustaining a direct or

Covariates Type of injury

OR CI95%
inf sup

gender (M/F/™) 1.50 0.26 8.57

weight (Kg) 0.98 0.93 1.03

> 3 training years (Y/N”) 4.60 1.06 19.94

high specialisation (Y/N”) 0.42 0.12 1.46

middle specialisation (Y/N”) 1.12 0.05 24.13

MAIA trusting 1.13 0.89 1.44

MAIA distracting 0.59 0.38 0.91

pPSQI 1.45 0.99 2.12

MAIA noticing 0.96 0.89 1.04

Not hiding emotions (EAQ) 2.20 0.41 11.80
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Bodily awareness of emotions (EAQ) 0.25 0.06 1.01
Analyses of (own) emotions (EAQ) 5.38 1.18 24.57
Hosmer and Lemeshow test p-value 0.476

Table lll ¢

DISCUSSION

Although some studies have suggested that,
regardless of the age and amount of training of
young athletes, sports specialisation alone can
increase the overall risk of serious injury from
overuse, our data suggests that specialisation in
a single sport or early specialisation in the sport
cannot be considered as factors of risk for young
athletes. Moreover, defining sports specialisation
along a continuum (low, moderate, high) may be
useful for studying and quantifying the risk of
injury.

The first descriptive analysis that we carried out
showed that 93% of team athletes have been
training for more than 3 years, and that 49%

are highly specialised because they have been
training for more than 3 years, more than 4

days a week. Nonparametric univariate analysis
showed that high specialisation is not a risk factor
for reported injuries. But, if young athletes (> 12
years old) play team sports for more than 3 years,
they are more likely to be injured. In the present
study, mid-level athletes showed a greater risk

of injuries, even serious ones due to overuse,
equal to those who have been training for more
than 3 years, while the risk is lower for athletes
practicing individual sports. Several authors

have argued that there is an independent risk of
injury in young athletes specialising in a single
sport [3, 1] as well as in elite young athletes [26].
Since the self-reported age of specialisation is
similar for all involved subjects, it is not possible
to determine whether the risk of injury is different
for those who specialised at a younger age than
for those at an older age. Long-term longitudinal
studies are needed in which a younger population
of specialised athletes is compared to diversified
athletes in order to determine whether there is
specific starting age that could reduce the risk

of injury [3]. Based on the data, sleep [27, 28]

and nutrition were the two biological variables

to be linked to the emotional and psychological
status of the athletes. Experiencing poor sleep
quality has important implications including
potentially impaired physiological and cognitive
recovery, increased physical and mental health
consequences, an increased risk of injury, and
compromised performance outcomes [29-32].
The sleep health of individual- and team-sports
athletes is generally poorly understood, including
sleep quality and sleep duration, and how their
functioning is affected outside the laboratory in the

context of psychological, emotional, and physical
demands that are present during a competitive
season. Current data show that athletes generally
sleep well, but the PSQI_sum is related to referred
injury and direct sport type. Regularly obtaining
PSQI_sum results scores of less than 5 means a
1.3 times greater risk for direct injury than athletes
who have reported “referred injuries” or injuries
resulting from overuse.

These findings suggest that the additional factors
associated with sports specialisation increase

the risk of injury. It has been reported in literature
that significant psychological factors capable of
predicting the occurrence of sports injuries include
the following: somatic trait anxiety [33], mistrust
[34], negative life-event stress and negative coping
abilities [35]. However, it must be noted that

the investigation of an athlete’'s psychological-
attitudinal emotional status is a new field of
research [36]. Interoception research typically
distinguishes between interoceptive sensitivity (IS)
and interoceptive awareness (IAw). Interoceptive
sensitivity (IS) describes the objective detection

of internal bodily sensations through behavioural
measures, such as heartbeat perception tasks,
while interoceptive awareness (IAw) refers to self-
reported detection of internal bodily sensations
using questionnaire-based measures [37]. Our
descriptive analyses revealed significant scores
on two of the eight MAIA scales, namely Emotional
awareness and Attention regulation, which were
high. Linear regression analyses further clarified
the specific contribution of each MAIA scale by
explaining the variability between participants.
High scores on the "Not worrying” (tendency not
to worry or experience emotional pain in the
presence of physical pain) or “Feeling of discomfort”
sections on the MAIA scale was a protective factor
towards the self-referred injury and was linked

to “Attending to others’ emotions” (EAQ). Thus,
participants who reported being more prone to
feeling emotional distress or worry in response

to negative body sensations (i.e., with a low score
in the “Not worrying” scale) also reported being
more likely to pay attention to others’ emotions
("Attending to others’ emotions”) (EAQ), as the
highest scores show. This result suggests there is
a close connection between these two constructs,
which makes sense, because both are related to
measures of emotion. A high score on the MAIA
variable "not distracting” (Tendency to avoid
ignoring or distracting oneself from feelings of pain
or discomfort) reduced the probability of having
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to stop engagement in sport for more than 1 month
due to injury by half. The second linear logistic model
shows that those who had high scores on “Verbal
sharing of emotions” (EAQ) and “Bodily awareness of
emotions” (EAQ) had a lower risk of having to stop their
sporting activities. So a good IAw has been shown to
protect against overuse and severe overuse injuries.
Two specific aspects of IAw independently contributed
to explaining the variability in athletes. The |IAw score
on "Bodily awareness of emotions” was higher in

the non-injury group, while the variable “Attending

to others’ emotions” was higher in the group with
self-referred injuries. The “Analyses of (one's own)
emotions” variable had a higher score for the type

of injury; therefore, those who knew their emotions
well were more at risk of direct injury. Research on
health, social, and sport injury suggests that emotional
awareness support has the potential to moderate
those psychological responses to injury that are
detrimental to athletes’ health and well-being. Despite
growing empirical research on the role of stress and
psychological distress in sports injuries, there is a lack
of study on emotional awareness and interoceptive
functions in relation to responses to injury. The present
work provides support for the functional aspects of
the prevention of injury-related stress factors and is
important for identifying possible interventions that
might be useful for accelerating a positive return to
sport ininjured young athletes. It also has important
implications for interventions that could aim at
expediting an injured young athlete's successful return
to sport. All these factors can and should be discussed
with one’s local sport technical and medical staff.
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SPECIJALIZACIJA | RIZIK OD POVREDA U RAZLICITIM OMLADINSKIM SPORTOVIMA: BIOEMOCIONALNI
OBRAZOVNI PRISTUP

Ciljevi: Sportska specijalizacija je trenutni trend kod mladih sportista, ali ona moze povecati rizik od povreda. Cilj
je bio utvrditi potencijalnu povezanost izmedu sportske specijalizacije i rizika od povreda u razli¢itim sportovima
koristeci biopsihosocijalni pristup. Metode: 169 specijalizovanih sportista [(38 Zenskog, 131 muskog spola);

(11,2 £ 2,7 godina); (56.28 + 15.72 kg);(161.3 £ 15.52 cm)] je ispunilo upitnik za samoprocjenu koji se odnosi na
sociodemografske (dob, spol, nivo obrazovanja), fizicke individualne, stavove koji se ti¢u povreda, kao i psiholoske
individualne stavove. Univarijantna i korelacijska analiza su koriStene za analizu podataka. Rezultati: Od 169
ukljucenih sportista, 53% su specijalizovani za jedan sport (navedeno ucesce u jednom sportu i treniranje > 8
mjeseci u godini). U timskim sportovima (100%, OR = 0,75; p = ,022) je uocCen visok rizik obaveze za mirovanjem do
1 mjeseca zbog prekomjernog praktikovanja. Muskarci koji su zadobili direktnu povredu (70%; OR = 1,03; p = ,006)
u grupi sportista koji se bave timskim sportovima (95%, OR = 0,09; p =,008) su bili vise izlozeni toj vrsti povrede,

a vrsta specijalizacije je imala znacajan udio (p = ,047). Nadalje, interoceptivna svijest je povezana sa povredom
(95%, 1,04, p = 0,01). Zakljucci: Sportisti koji se bave timskim sportovima su viSe specijalizovani, imaju veci obim
treninga i vece stope povreda koje su povezane sa interoceptivhom svijesti nego oni koji se bave individualnim
sportovima.

Kljucne rijeci: rizik od povreda, sportska specijalizacija, omladinski sportovi, adolescent, obrazovni pristup
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SPORT INJURIES PSYCHOLOGY
FROM THE EXPERIENCE OF
SPORTS RHINESIOLOGISTS
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ABSTRACT

This study analyses, through a qualitative descriptive study, the perception of sports kinesiologists on the

role of the mental factor in the injury process as well as the strategies used to manage this impact. A semi-
structured interview was conducted with a sample of 16 male sports kinesiologists, ages between 26 and 45
years (M = 35.25 years) and work experience between 4 and 17 years (M = 9.38 years). The results show the
recognition of the influence the mental factor plays in an injury, associating it with the emotional sphere (stress
and anxiety) over the cognitive dimension. On the other hand, psychological intervention tends to be associated
with relational aspects, such as communication and empathy, to manage emotional and mood states. In this
context, there is a perceived gap in the training on strategies which have to be developed in this dimension

of professional practice. This leads to the need to educate medical professionals in theoretical and practical
aspects of psychological intervention techniques on cognitive and emotional aspects, as well as to emphasise
the role of interpersonal coping, contributing to an integral vision of the recovery process.

Keywords: sports injury, medical professionals, professional training, intervention techniques, sports
psychology

INTRODUCTION

This last resource evidences the psychosocial nature
of an injury where the role of peers, coaches and
S a medical team on the mental state is relevant as
ports_mjumes areé a consequence Of_ sports potential sources of social support (Olmedilla, Ortega,
practice associated with pain, physical Abenza, & Boladeras, 2011: Podlog et al., 2015). Thus,
dysfunctlon a_nd behavioural, emotional an.d Arvinen, Massey and Hemmings (2014) argue that the
social alterations, and, are, thgrefore, considered medical team should understand the social dimension
a healt_h problem_(Ortm, (_Sarces de lqs Fayos,l& of the injury to favour recovery. Despite this, Wiese-
Olmedilla, 2[_” 0); it explla_ms w.hy the.|r analysis ) Bjornstal (2014) indicates that the perceptions,
has emphasised the chm_cal dimension over their personal characteristics and subjective experience
mental correlate (Hemmings & Povey, 2002; of medical professionals have not been considered
Podlog, Banham, Wadey, & Hannon, 2015). to affect the development of an instance of social
support recognised by athletes.

In this sense, the relationship between injuries and
psychological factors, their effects and psychological
reactions (Santi & Pietrantoni, 2013) as well as the
psychological processes involved in the injury and the
psychological techniques engaged in rehabilitation,
such as goal setting (Hamson, Martin, & Walters, 2008),
stress management, visualisation, relaxation (Kamphoff
et al, 2010), and social support (Clement, Granquist, &
Arvinen, 2011) have been studied.
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Medical professionals should manage the
psychosocial variables involved in an injury, know
psychological techniques and manage relational
processes as well as intervention programmes, and
contemplate personal and situational factors that
facilitate adherence to the process (Ortin et al., 2014).
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PROBLEM AND AIM

The present study aims to investigate the perception

of sports kinesiologists on the incidence of the mental
factor in a sports injury as well as the psychological
skills and/or techniques they use in the rehabilitation
process, which enable interdisciplinary work instances
that favour the achievement of the objectives related to
sports reinsertion.

METHODS

Participants: a non-probabilistic sampling was used,
taking as inclusion criteria: 1) to have at least one
year of work experience in the sports field, and 2) to
dedicate more than 50% of the work practice to the
sports field. The work was carried out with a sample
of 16 male sports kinesiologists between 26 and 45
years of age (M = 35.25 years) and work experience
between 4 and 17 years (M = 9.38 years).

Design: a qualitative descriptive exploratory study

was conducted based on a phenomenological design
to gather information from the experience of the
participants, an approach already used in the study of
sports injuries (Arvinen, Massey, & Hemmings, 2014;
Hemmings & Povey, 2002; Ninedek & Kolt, 2000; Niven,
2007; Podlog et al., 2015).

Instrument: participants responded to a semi-
structured interview that addressed topics associated
with the research objectives (mental factor in an
injury, strategies to manage mental states and needs
associated with the topic). Open-ended questions were
used to explore participants’ experiences, realities and
constructs.

Procedure: participants were contacted to explain the
objectives of the study, ensuring the anonymity and
confidentiality of the information provided, following
the ethical considerations inherent to studies with
human beings. Subsequently, the interviews were
conducted and recorded with authorisation.

Data analysis: inductive analysis of the textual content
was used by means of axial coding based on the
establishment of categories associated with the work
objectives.

RESULTS

1. The psychological factor in sports injuries: the
importance of the mental factor in sports injuries
and the need for a specific approach considering its
emotional and sporting consequences is recognised.
This is explained from its biological effect (“the

psychological factor as a stressor can interfere

in the nervous system”) and its implications for
treatment (“the psychological issue is very important
because it provides support for adherence to the
work done, follow-up and not giving up”). Therefore,
some participants understand the psychological
factor as a dimension in itself to be addressed for a
better understanding of the injury process.

2. Psychological states in sports injury: the concept
of ‘'mental factor’' tends to be associated with
emotional states such as anxiety as a state that
affects at different times of the injury: “basically
uncertainty, anxiety.... At first it is the resistance to
the fact that ‘why did | get injured’, then comes the
anxiety of the times, of the recovery deadlines”.

Likewise, personality is mentioned as a relevant
psychological component since it generates
vulnerability and demand for help (“there are

some who are more prone to injuries, demanding,
requiring treatment every day... personality also
has a lot to do with injuries”) and mood state as

an immediate effect after the injury (“the athlete is
very active, very fast and you tell him something
and he answers with a joke, and when he is injured
that usually goes down, the mood goes down"). Both
factors, therefore, receive the impact of an effective
therapeutic process: “he starts to normalize his
moods, to be happier, to improve the personality
that one is used to seeing”.

The participants consider the psychological aspect
as an internal quality (“it is clearly the player’s, his
personality”), believing that the professional cannot
do much more, ignoring his own influence despite
the fact that “the kinesiologist is the person who is
generally closest to the injured person (...) the doctor
has little contact with the athlete, the one who really
interacts with the athlete is the kinesiologist”.

3. Psychological intervention strategies used: the
participants centred their need for intervention

at the level of interaction, given a bond marked

by support that strengthens the relationship with
the athlete: “the kinesiologist often fulfills this

role [psychologist], he is the person who knows

the needs, the fears”. Likewise, they suggest the
provision of information about the injury as a
technique to reduce uncertainty, assuming that this
maintains motivation in recovery and promotes the
adequate emotions management.

Participants do not identify specific techniques
to manage psychological states but allude to
generic elements (“encouragement”, “support”)
or understand social skills (talking, containing,
empathising and giving feedback) as intervention
strategies.

Despite the importance given to the management of
the emotional impact of an injury, the participants
express the lack of specific training in the field by
appealing to self-taught training (“It is a little bit
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of the training they give you in terms of empathy,
giving support. These are the tools that one
acquires in practice, there is a lot of management

in daily practice”). This is also due to a curricular
planning that does not consider this field in depth:
“What happens is that kinesiology has many areas
of work, so they gave me child psychology focused
on development and not on the support of a therapy.
They didn't teach us anything about working with
athletes”.

In this sense, the need for training in intervention
strategies linked to the relational aspect is
expressed: "how to approach the player, strategies
or techniques when he/she is discouraged or does
not feel like training”. This becomes even more
relevant when considering the competencies and
professional suitability at the base: “many times
you act as a psychologist without knowing or
having experience in the area, but they tell you their
problems and advise you with what you think is
right”.

DISCUSSION

The findings show an explicit recognition of the
importance of the mental factor in sports injury which,
according to the participants, is due to intrinsic features
of the athlete associated with the emotional experience
rather than cognitive processes. Being understood as
factors inherent to the athlete, the professionals do

not address or intervene directly on mental states,

but state, following Niven (2007), that by providing
information on the injury they act on adherence.
Technical expertise, then, focuses on knowledge rather
than on professional or relational skills that can be
acquired through specific training.

Although social support evidences the interpersonal
dimension of the rehabilitation process, it is not
perceived as an intentional intervention but rather

as a consequence of the conditions of the work itself,
which is why participants do not perceive themselves
as agents of social support and do not use the link as
a strategy, focusing on a basically medical-educational
vision. Therefore, participants provide social support
not to generate wellbeing but as a context for carrying
out clinical work.

This explains why the idea of psychological strategy is
linked to relational and effective communication skills,
with elements such as the ability to dialogue, contain
and empathise being conceptualised as “psychological
techniques”, while techniques such as goal setting, self-
dialogue, relaxation and visualisation are not mentioned
(Kamphoff et al., 2010).

For this reason, it is important to highlight the role of
social support and the training of the medical team in

24

the management of psychological variables, especially
when, according to Wiese-Bjornstal (2014), they are
the ones who face and directly influence the reality

of the injury by performing psychological assistance,
and they are the ones who need to expand their
possibilities of intervention.

CONCLUSION

The above background reveals the importance

of implementing educational processes in the
management of psychological variables by the
medical team (Stiller & Ostrowski, 2009) since the
participants perceive a gap in their professional
training, even more so considering the characteristics
of the sports environment and, more specifically, the
emotional commitment and impact that an injury has
on the well-being of the subject, assuming, finally,
that the mental factor plays a role in the process: “|
cannot achieve rehabilitation without an important
psychological component”. Thus, a challenge arises for
training institutions to include this topic in their work
plans in order to provide future professionals with
tools that will optimise their performance and benefit
the athlete or user.
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PSIHOLOGIJA SPORTSKIH POVREDA KROZ ISKUSTVO SPORTSKIH KINEZIOLOGA

Putem kvalitativne deskriptivne studije, ovo istrazivanje analizira percepciju sportskih kineziologa po pitanju
uloge mentalnog faktora u procesu povrede, kao i strategije koje se koriste za nosenje sa ovim uticajem.
Polustrukturirani intervju je proveden na uzorku od 16 sportskih kineziologa, muskaraca starosti izmedu 26

i 45 godina (M = 35,25 godina) i radnog iskustva izmedu 4 i 17 godina (M = 9,38 godina). Rezultati pokazuju
prepoznavanje utjecaja mentalnog faktora na povredu povezujuéi ga sa emocionalnom sferom (stres i
anksioznost) prije nego sa kognitivnom dimenzijom. S druge strane, psiholoska intervencija je obi¢no povezana
sa relacionim aspektima poput komunikacije i empatije za upravljanje emocionalnim stanjima i raspolozenjem.
U ovom kontekstu se uocava jaz u obuci o strategijama koje je potrebno razviti u ovoj dimenziji profesionalne
prakse. To dovodi do potrebe za obukom medicinskih strué¢njaka o teorijskim i prakticnim aspektima

tehnika psiholoske intervencije koje se ti¢u kognitivnih i emocionalnih aspekata, kao i naglasavanjem uloge
meduljudskog suocavanja doprinoseci integralnoj viziji procesa oporavka.

Kljuéne rijeci: : sportske povrede, medicinski stru¢njaci, stru¢no usavrsavanje, tehnike intervencije, sportska
psihologija
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ABSTRACT

Sprint ability and vertical jump are essential motor skills in many sports. Handgrip strength has been recently
investigated as a predictor of muscular strength of the lower limbs, but its relationships with vertical jump and
sprint has not been fully studied. Therefore, the aim of this study was: 1) to assess vertical jump performance,
20 m sprint time and handgrip strength in a group of males and females, students of Physical Education

aged 19 - 25 years; 2) to analyse the possible relationships between those three different tests. 15 male and
15 female students of Physical Education were recruited to the study, and they were required to perform 3
maximal countermovement jumps (CMJ) without arm swing on a Chronojump contact mat, 3 maximum effort
20 m sprints measured with a Witty Timing System and three handgrip strength tests for each hand measured
with a Jamar dynamometer. The results revealed strong/very strong correlations between CMJ height and
handgrip strength (r = 0.588, p = 0.001), CMJ height and 20 m sprint time (r = -0.602, p = 0.000), CMJ peak
power and 20 m sprint time (r = 0.699, p = 0.000), 20 m sprint time and handgrip strength (r = -0.536, p = 0.002),
and CMJ peak power and handgrip strength (r = 0.733, p = 0.000). This study confirms that handgrip strength
could be a predictor of physical fitness and an effective tool to monitor sprint performance in-season, without
requiring maximal sprint testing.

Keywords: vertical jump, sprint performance, handgrip strength, physical fitness, muscular power

INTRODUCTION

sports (Reiser et al., 2006; Sarvestan et al,, 2018).

print ability is an essential motor skill in

many sports, and contributes to successful
performance (Haugen & Buchheit, 2016; Slawinski
et al,, 2017; Asadi, 2016). The ability to start, stop
and change directions rapidly and efficiently is
especially important in most team sports (Lockie
et al., 2013; Mohr et al,, 2003) in which athletes
need to accelerate over short distances to be more
effective (Jhonston et al., 2018; McFarland et al.,
2016)
Vertical jump is also an essential skill in many team

In high intensity intermittent sports, the success of
an action frequently depends on the capacity of the
player to jump high and fast (Vaverka et al., 2016;
Abdelkrin et al., 2007). Therefore, important physical
capacities in many team sports include both sprinting
and jumping (Hoff et al., 2004; Carr et al. 2015; Asadi,
2016).

Sprinting, particularly during the acceleration phase,
involves the use of the stretch shortening cycle (SSC)
at each ground contact (Carr et al., 2015). Most of the
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jumps performed in many sports are also made with
the contribution of the SSC (Rojano-Ortega et al., 2021),
and according to some authors, sprinting and vertical
jump have biomechanical, kinematic, and muscular
similarities (Marques et al., 2011).

Nowadays, maximal vertical jump height is considered
an excellent indicator of physical fitness and muscular
strength and power of the lower limbs (Brown et al.,
2007; Sarvestan et al., 2018). In addition, numerous
studies have examined the relationships between sprint
performance and indices of dynamic force and power
during a vertical jump. Squat jump (SJ) and counter-
movement jump (CMJ) have demonstrated moderate to
strong correlations with maximal sprint velocity (Cronin
& Hansen, 2005; Doobs et al., 2015; Shalwafi et al.,
2014). Because CMJ has proved to be useful to monitor
and assess athletes’ sprinting ability, it is considered
by some authors an effective tool to measure sprinting
ability without the risk of injury associated with a max-
imal sprint test, particularly in-season (Loturco et al.,
2015a; Loturco et al., 2015b).

Handgrip strength (i.e., the isometric force of the hand
evaluated with a hand dynamometer) is widely used

as a predictive measure of several health markers.
Decreased grip strength has been associated with
mortality and complications in hospitalised individuals
(Gale et al,, 2007; Rantanen et al., 2003). The isometric
grip strength of the hand and forearm has been used as
an inexpensive predictor of nutritional status (Norman
etal, 2011).

Handgrip strength has also been used as a predictor
of basic health and fitness. Some studies have indi-
cated that it is a good predictor of total body strength
and functional ability (Wind et al., 2010; DeBeliso et al.,
2015). Recently, handgrip strength was investigated

as a predictor of performance. Haynes and DeBeli-

s0 (2019) observed a moderate correlation between
handgrip strength and sit-up performance in a group of
15 female adult CrossFit athletes and, after 8 weeks of
grip strength training, Alshdokhi et al. (2020) concluded
that improving grip strength might contribute towards
faster 50 m freestyle swim performance in adolescent
swimmers.

In addition, some authors have observed moderate cor-
relation between handgrip strength and vertical jump
height (Matsudo et al., 2015; Vaydya & Nariya, 2021),
concluding that handgrip strength can be an effective
tool for predicting muscular strength of the lower limbs.

This relationship has not always been found (Koley &
Kaur, 2017; Mbada et al.,, 2020), and new studies that
clarify these contradictory results are warranted. Fur-
thermore, to the best of our knowledge, only Matsudo
et al. (2015) studied the relationship between hand-
grip strength and sprint performance, and they found
a moderate negative correlation between handgrip
strength and the time taken to run 50 m. New stud-

ies are needed to support this result, especially with
shorter sprints. Therefore, the aim of this study was: 1)

to assess vertical jump performance, 20 m sprint
time and handgrip strength in a group of males and
females, students of Physical Education aged 19 -
25 years; 2) to analyse the possible relationships
between those three different tests.

METHODS
PARTICIPANTS

15 male and 15 female students of Physical Education
aged 19 — 25 years volunteered to participate in this
study (22.53 + 1.50 years, 170.93 £ 7.06 cm, 67.63
9.07 kg). None of the participants had experienced
serious injuries at least 12 months before the testing
sessions. All the participants gave written informed
consent according to the Declaration of Helsinki. The
study was approved by the University Research Ethics
Committee.

TESTING PROCEDURES

One preparatory session was undertaken a few days
before the data collection. During the experimental
session, participants performed the tests in the
following order: CMJ, 20 m sprint and handgrip strength
tests. The experimental session was carried out
between 17:00 and 20:00 hours.

Following a standard warm-up routine of 15 minutes,
all participants performed 3 maximal CMJ without arm
swing on a Chronojump contact mat (Chro-nojump
Boscosystem, Barcelona, Spain) with a minute rest
between them. CMJ is similar to the jumps performed
in many sports because they are made with the
contribution of the SSC, and CMJ without arm swing

is carried out with the hands on the hips. Participants
were allowed to jump with their preferred self-selected
countermovement depth, and they were instructed

to jump “as high as possible” keeping their hands

on their hips. The highest jump of the three trials

was used for subsequent analysis. The test-retest
reliability in this sample for vertical jump height
measured with the Chronojump contact mat showed
an intraclass correlation coefficient (ICC) of 0.864 and
a within-subject coefficient of variation (CV) of 3.82%.
Peak power during the propulsion phase of CMJ was
calculated with Sayers power equation (Sayers et al.,
1999): Peak power (Watts) = 60.7 « Jump height (cm) +
45.3 « body mass (kg) — 2055. Peak power normalised
to body mass was used for analysis.

Prior to the sprint test, participants undertook a
standardised 10 minute warm-up, which included sprint
drills and progressive sprints. Then, the participants
performed 3 maximum effort 20 m sprints with 3
minute rest periods. Sprint time was measured using a
Witty Timing System (Microgate SRL, Italy). The best of
3 trials was used for analysis. The test-retest reliability
in this sample for 20 m sprint-time with the Witty
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Timing System gave an ICC of 0.807 and a within-
subject CV of 4.19%.

The grip strength of both right and left hands was
measured using a Jamar handgrip dynamometer
(Asimow Engineering Co., USA). The handgrip
strength was recorded in kilograms. Participants
performed the test three times for each hand, with
a minute rest between them and alternating right
and left hands. They were instructed to squeeze the
handgrip with maximum force with an outstretched
arm, at a standing position. The sum of the best
results for the right and left hand was used for
analysis. The test-retest reliability in this sample for
maximal isometric handgrip strength with a Jamar
dynamometer gave an ICC of 0.791 and a within-
subject CV of 4.45%.

STATISTICAL ANALYSIS

Statistical analysis was performed with the SPSS
program for Windows, v. 22.0 (SPSS Inc., USA).
Means and standard deviations of all variables

were calculated. A Shapiro-Wilk test was applied

for testing the normality of data. As this condition
was always fulfilled, Pearson’s r correlation
coefficients were calculated to evaluate the possible
relationships between variables. The correlation
coefficients were interpreted according to the
following criteria: r < 0.1, trivial; 0.1 < r < 0.3, weak;
0.3 <r<0.5 moderate; 0.5 <r<0.7, strong; 0.7 <r <
0.9, very strong; and r > 0.9, almost perfect (Hopkins
et al,, 2009). The statistical level of significance was
set as p < 0.05 for all analyses. The ICC and within-
subject CV were used to determine the reliability of
the measurements.

RESULTS

Table 1 presents means and standard deviations
of all the variables measured for all participants
and also partitioned by sex. When the data

from males and females were pooled together,
important relationships were observed between
CMJ height, CMJ peak power, 20 m sprint time, and
handgripstrength (Table 2).

Variables Whole group Females Males
(n = 30) (n = 15) (n = 15)
CMJ height 5 1> 4503 22.37 +4.28 28.46 + 3.76
(cm)
CMJ peak

power (W/kg) 38.16 £ 4.53 34.69 + 3.14 41.62 + 2.65

20 m sprint

time (s) 3.21 £0.21

3.31 £0.20 3.10£0.18

Handgrip

strength (kg) 75.20 £ 16.88 62.51 + 6.28 87.89 + 14.34

Table 1. Means and standard deviations of the study vari-
ables for the sample as a whole and partitioned by sex.

Strong correlations were observed between CMJ
height and handgrip strength (r = 0.588, p = 0.001),
CMJ height and 20 m sprint time (r =-0.602, p =
0.000), CMJ peak power and 20 m sprint time (r =
0.699, p = 0.000), and 20 m sprint time and handgrip
strength (r =-0.536, p = 0.002). A very strong
correlation was found between CMJ peak power and
handgrip strength (r=0.733, p = 0.000). When the
data were partitioned by sex, almost no significant
correlations were found, but this was probably due to
the low number of subjects in each group.

Table 2. Pearson’s correlation coefficients between all the
study variables.

CMJ 20 m

CcMJ] peak  sprint Handgrip
height power time strength
CMJ height 1 0.927" -.602™" 0.588™
CMJ peak - ok
power 1 0.699" 0.733
20 r:;':zrlnt 1 -0.536™
Handgrip 1
strength

*p<0.05 " p<0.01,*p<0.001

DISCUSSION

The first purpose of this study was to assess
vertical jump height, 20 m sprint time and handgrip
strength in a group of males and females, students
of Physical Education aged 19 — 25 years. The
average value of CMJ height was 25.42 + 5.03 cm for
the whole group (22.37 + 4.28 cm for females and
28.46 £ 3.76 cm for males), and the average value
of CMJ peak power was 38.16 + 4.53 W/kg for the
whole group (34.69 + 3.14 W/kg for females and
41.62 + 2.65 W/kg for males). As it was expected,
these results are a bit lower than those obtained in
elite athletes of the same age range (McFarland et
al,, 2016: Morris et al., 2020; Bujang et al., 2021) or
even younger (Asadi, 2016; Pedersen et al., 2021).
However, our results for CMJ height are also far
below the values obtained by Vaidya and Nariya
(2021) in a group of 30 college students aged 18 —
25 years, and even below the values obtained by
Matsudo et al. (2015) in adolescents. The reason for
our lower values is that they measured the vertical
jump height as the difference between the highest
point during the jump and the standing reach height,
which means that their vertical jump height takes
into account the athlete reach height with the ankles
extended before take-off. Thus, if they had subtracted
the value of the ankle extension, our values would



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

have not been so different.

The mean value of 20 m sprint time was of 3.21 +
0.21 s for the whole group, 3.31 + 0.20 s for females
and 3.10 + 0.18 s for males. As it was also expected,
these values are a bit higher than those found in
other investigations with high-level athletes of the
same age range (Carr et al,, 2015; Morris et al.,, 2020)
or even younger (lzquierdo & Redondo, 2020).

Our average value of the handgrip strength (the sum
of right and left hand) was 75.20 + 16.88 kg for the
whole group, 62.51 + 6.28 kg for females and 87.89 +
14.34 kg for males. These results are in accordance
with the reference values established by Sanchez-
Torralvo et al. (2018) with a Jamar dynamometer

for a standard population under 45 years of age.

In addition, our subjects were Physical Education
students, recreationally active, and their average
handgrip strength value falls between those found by
Mbada et al. (2020) for athletes and non-athletes of
approximately the same age range.

The second purpose of this study was to analyse

the possible relationships between vertical jump
performance, 20 m sprint time and handgrip
strength. The strong significant correlations found
between CMJ height or CMJ peak power and 20 m
sprint-time proves that CMJ is a useful test to assess
athletes’ sprinting ability. This relationship was found
in numerous studies. For example, Carr et al. (2015)
observed a strong, inverse relationship between CMJ
height and 20 m sprint time (r =-0.741, p = 0.006)

in a group of first-class county cricketers. Asadi et
al. (2016) obtained similar results in a group of elite
young basketball players (r =-0.61; p=0.01), and
Morris et al. (2020) also found the same relationship
in a group of elite Australian rules football athletes (r
=-0.550; p < 0.05).

These results support ours and suggest that strength
and conditioning coaches should focus on developing
explosive strength and enhancing the stretch-
shortening cycle ability with appropriate plyometric
tasks to improve sprint performance (Carr et al.,
2015). Furthermore, associations between CMJ height
and CMJ peak power also suggest that CMJs provide
practitioners with an approach to monitor sprint
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ODNOS IZMEDU SKOKA U VIS, VREMENA SPRINTA NA 20M | SNAGE STISKA RUKE KOD STUDENATA FIZICKOG
OBRAZOVANJA

Sposobnost sprinta i skok u vis su osnovne motori¢ke vjeStine u mnogim sportovima. Snaga stiska ruke je u
posljednje vrijeme proucavana kao pokazatelj miSi¢ne snage donjih ekstremiteta, ali se njen odnos sa skokom

u vis i sprintom nije u potpunosti istrazivao. Prema tome, cilj ove studije je bio: 1) procijeniti izvedbu skoka u vis,
vrijeme sprinta na 20m i snagu stiska ruke u grupi muskaraca i Zzena, studenata fizickog obrazovanja u dobi od 19
do 25 godina; 2) analizirati potencijalnu vezu izmedu ova tri razlicita testa. 15 studenata i 15 studentica fizi¢ckog
obrazovanja je dobrovoljno ucestvovalo u studiji te se od njih zahtijevalo da izvedu 3 maksimalna skoka iz Cuc¢nja
sa pripremom (CMJ) bez upotrebe ruku na Chronojump kontaktnoj strunjaci, 3 maksimalna sprinta na 20m koja
su mjerena putem Witty Timing System uredaja i 3 testa snage stiska ruke za svaku ruku, a Sto je mjereno putem
Jamar dinamometra. Rezultati su otkrili visoke/iznimno visoke korelacije izmedu visine CMJ-a te snage stiska
ruke (r=10,588, p =0,001), visine CMJ-a i vremena sprinta na 20m (r = -0,602, p = 0,000), maksimalne snage
CMJ-aivremena sprinta na 20m (r = 0,699, p = 0,000), vremena sprinta na 20m i snage stiska ruke (r =-0,536,

p = 0,002), te maksimalne snage CMJ-a i snage stiska ruke (r = 0,733, p = 0,000). Ova studija potrvduje da snaga
stiska ruke moze biti pokazatelj fizicke spremnosti i u¢inkovit alat za pracenje izvedbe sprinta tokom sezone, a
bez potrebe za testiranjem maksimalnog sprinta

Kljuéne rijeci: : skok u vis, izvedba sprinta, snaga stiska ruke, fizicka spremnost, misi¢na snaga
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ABSTRACT

As with other exercise modalities, resistance exercises can cause excessive post-exertion oxygen consumption
(EPOC) to have different magnitudes and durations. Muscle damage may be one of the factors influencing EPOC.
Thus, the repetition of an unusual resistance exercise, also known in the literature as the repeated bout effect
(RBE), reduces muscle damage during the second session. The objective of this narrative review was to verify
the possible existing relationships between the RBE and EPOC and consequently suggest future works that
show this possible relationship. When analysing the association between studies related to RBE, EPOC, and
muscle damage, it can be hypothesised that EPOC is less present in exercises with a higher incidence of RBE.
That is, the defence mechanisms arising from the RBE also cause the EPOC to be consequently lower, making

these variables inversely proportional.

Keywords: muscle damage, energy expenditure, resistance training, body compaosition

INTRODUCTION

he human body as a living organism has its

physiology formed by different types of cells,
structures, and systems that work together to
perform all the necessary functions and, in the face
of what it is submitted to, adapt itself (Tourinho,
2001). One of the organic adaptations related to
exercise is the reduction of muscular damage
caused by any exercise, including resistance
exercises. For resistance exercises, muscle damage
seems to be a stimulus of great relevance for the
increase in hypertrophic responses of skeletal
muscles. However, it tends to be reduced as the
repetition of the exercise causes the damage since
the body promotes adaptations that recover the
affected muscles, creating a kind of protection
against similar stimuli that may occur again (Neves,
2014).

According to the repetition of the exercise that
caused it, this attenuation of damage is referred
to in the literature as the Repeated Bout Effect
(RBE). According to Nosaka and Aoki (2011), the

32

RBE is an adaptation that occurs in skeletal muscles
when subjected to unusual stimuli that, as a result,
can generate muscle damage. When repeated after

a period of rest, these unusual stimuli can generate

an adaptive process with a reduction of the damage
caused in the first moment. Similarly, Togashi (2009)
reports that exercise-induced muscle damage (EIMD)
occurs when a person performs exercises that are
unusual to their routine, of high intensity or long
duration. In addition, he points out that the magnitude
of muscle damage will depend directly on the overload
imposed, the individual's conditioning, and the type

of exercise performed. Moreover, the author calls
attention to the fact that mechanical stress is the
main factor responsible for EIDM, triggered mainly by
eccentric exercises, which in turn result in a higher
ratio of load per muscle fibre, causing greater stress
on actin and myosin filaments, causing the rupture of
sarcomeres more easily when compared to concentric
and isometric exercises.

Another adaptive response of the body to exercise is
the excess post-exercise oxygen consumption, also
known as EPOC. This can be defined as the elevation
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in oxygen uptake above resting levels during the post-
exercise recovery process (Sedlock, Lee, Flynn, Park, &
Kamimori, 2010).

Abboud, Greer, Campbell and Panton (2013) report that
resistance training can cause the EPOC to last up to

48 hours after the practice. According to the muscle
damage caused by the stimuli, this time may be longer
or shorter because the body enters a state of muscle
tissue repair that requires a higher energy expenditure
at rest, resulting in a higher oxygen uptake. According
to Burt, Lamb, Nicholas and Twist (2014), the increase
in resting energy expenditure after an acute session

of partially eccentric exercise is attributed to muscle

damage along with the stimulus for muscle recovery. The
same authors also report that the energy cost for protein

synthesis, a factor of great importance in muscle tissue
repair, accounts for approximately 20% of the resting
metabolism rate post exertion.

Barsheim and Bahr (2003) report that trained individuals
tend to have a shorter EPOC duration when compared to
untrained individuals. The authors point out that more
studies are needed to conclude this statement. Thus,
based on the assumptions above, the present narrative
review aims to verify the theoretical endorsement in
literature that supports a possible relation between the
repeated bout effect and attenuation of EPOC.

EXCESS POST-EXERCISE OXYGEN
CONSUMPTION (EPOC)

EPOC is defined as the energy expenditure above
resting levels after an acute physical activity. As
mentioned in the introduction, this effect can last
for up to 48 hours. Several studies point out that
the magnitude of EPOC is proportionally related to
exercise intensity. However, when we talk about
calorie expenditure in the resistance training
session itself, the volume variable is the most
responsible for the session’s energy expenditure
(Matsuura, Meirelles, & Gomes, 2006).

Larsen, Welde, Martins and Tjgnna (2014) verified
the magnitude of EPOC in patients with metabolic
syndrome after performing three different exercise
sessions, two high-intensity sessions (1x4 min and
4x4 min) at 85-95% of HRmax with active rest at
70% of HRmax for the intermittent session, and one
moderate-intensity session, continuous exercise for
47 min at 70% of HRmax. The authors concluded
that the high-intensity intermittent session (4x4
min) resulted in the highest magnitudes of EPOC,
reaching almost a 50% increase in oxygen uptake
compared to the other two sessions. The authors
suggest that several mechanisms can be attributed
to EPOC, such as the recovery of muscle and

blood oxygen stores, increased blood circulation
and lactate removal, resynthesis of adenosine
triphosphate (ATP) and creatine phosphate

(PCr), increased heart rate (HR), ventilation, body

temperature, and fatty acid cycling.

Gore and Withers (1990) point to exercise intensity
as a determining factor in the increase of EPOC,
contributing up to 45.5% of its systematic variation.
It can be assumed that exercise intensity reflects
the longer duration and magnitude of EPOC after
the training session. Similar to aerobic training,
resistance training also causes an increase in EPOC
right after the session (Paoli et al.,, 2012). In a study
by the same authors, they found that traditional
resistance training (TRT) compared to high-intensity
interval resistance training (HIIRT) led to a lower
magnitude of EPOC. The HIIRT technique used in this
study was described as the following: 6 repetitions,
20 seconds rest, 2-3 repetitions, 20 seconds rest,
2-3 repetitions, and 2'30" rest between each set,
with three exercises for a total of 7 sets. On the
other hand, TRT consisted of 8 exercises of 4 sets
with 8-12 repetitions and 1-2 minutes of rest. These
results confirm the hypothesis that EPOC seems to
be more influenced by intensity when compared to
exercise volume, even though the HIIRT, despite the
shorter session time (32 minutes) when compared
to TRT (62 minutes), generated a higher magnitude
of EPOC in the post-exercise.

Neto, Silva and Farinatti (2009) mention that high-
intensity resistance activities with pronounced
eccentric contractions may increase the residence
time of EPOC up to 48 hours after the exercise and
result in an increase of up to 20% in the resting
metabolic rate (RMR).

According to Matsuura et al. (2006), there are

three components of EPOC: I) the fast component
(restoration in the concentration of high-energy
phosphates, restoration of oxyhaemoglobin and
oxymyoglobin) characterised by a duration of 10
seconds to a few minutes; Il) the slow component
(thermogenic effects, sympathetic stimulation,
lactate removal, and change in energy substrate)
with the duration dependent on the degree of
intensity of physical activity, which may reach
several hours; and Ill) the ultra-slow component
(protein turnover, recovery of homeostasis after
intense exhaustion caused by exercises with
prevalent eccentric contraction) lasting up to 48
hours. The highest EPOC values are observed

in the fast phase. In the slow phase, there is a
considerable decrease in energy expenditure
because, even though it is still in the process of
recovery, the need for oxygen uptake is significantly
reduced compared to the fast phase.

REPEATED BOUT EFFECT (RBE)

As already mentioned, the RBE is an adaptation that
occurs in skeletal muscles when they are subjected
to unusual stimuli, generating muscle damage
(Nosaka & Aoki, 2011). Chen et al. (2019) report the
existence of the Repeated Bout Effect (RBE) in limbs
such as arms, legs, and trunk by performing
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Matsuura et al. (2006) also complement their
studies, corroborating them with other studies
stating that the duration and magnitude of EPOC are
interconnected with exercise intensity. On the other
hand, the intensity does not reflect a higher energy

or similar exercises are performed again. Another
important finding of the study is that the magnitude of
muscle damage is attenuated in the sessions following
the first one, even at different intensities, velocities,
number of contractions, and muscle amplitude, and it

expenditure in the session itself, when compared to
volume.

nine different bilateral exercises performed only
eccentrically by 15 young people. Using maximal
voluntary contraction (MVC), plasma creatine
kinase (CK), delayed muscle soreness (DMS),

and myoglobin concentration (Mb) as markers of
damage, the study analysed the behaviour of the
RBE between two eccentric training sessions with
a 2-week interval between each session. At the
end of the study, it was concluded that muscle
damage was shown to be higher in the arms, when
compared to the trunk and lower limbs. It was also
found that the magnitude of the damage marker
values was significantly reduced after the second
training session, proving the action of the RBE.

In another work conducted by Zourdos et al. (2015),
they studied the action of the RBE by performing
exercises similar to the one performed in the

first session to clarify if the action of the RBE is
dependent on the repetition of the same exercise. In
this study, 21 men with an average age of 21 years,
separated into two groups, performed two training
sessions. In the first, both groups performed five
sets of 6 repetitions of the inclined barbell curl
exercise, using 50% of the load obtained by testing
a maximum isometric contraction. In the second
session, one group repeated the same exercise.
The other performed a similar exercise, known

as preacher curl or Scott thread. Both groups
demonstrated significantly faster recovery after the
second session, when compared to the first, even
though one group performed a different exercise
than the previous one in the second session. Such
results suggest the occurrence of the RBE not only
in identical exercises but also in similar exercises.

The magnitude of muscle damage induced by
eccentric exercises is affected by different factors,
such as training intensity, speed of contraction,
number of contractions, muscle amplitude, muscle
group, exposure to daily activities with the presence
of characteristics similar to eccentric contractions
(e.g., heavy manual labour), age, and sex. It can
also be affected according to the intensity of the
contraction. In a study conducted by Hyldahl,

Chen and Nosaka (2017), the RBE in elbow flexor
exercises at four intensities, 80%, 60%, and 40% of
maximum, performed in two sessions with a 2-3

week interval between each session, was compared.

The results obtained through the markers of
damage (MVC, range of motion, arm circumference,
muscle swelling, CK, and myoglobin) showed that
the RBE occurs proportionally according to the
intensity of the exercise, but that regardless of the
intensity, the protective effects become present
after the second training session in which the same
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is also noticed after maximal isometric contractions
at a large muscle amplitude (20°)Chen et al. (2019)
analysed the contralateral RBE (CL-RBE), i.e., tests
were performed to test the hypothesis that, even
when an exercise is performed by only one side of the
body (left or right), the other limb also experiences
the effect of the RBE. At the end of the study, it was
concluded that the CL-RBE was evident for the knee
extensors, lasting only seven days after the first
exercise was performed on the contralateral limb.
Another important finding of the study is that the
magnitude of the CL-RBE was similar between the
arms (elbow extensors and flexors) and legs (knee
extensors and flexors). However, the duration of the
RBE for the legs is shorter, when compared to the
arms.

DELAYED ONSET MUSCLE SORENESS
(DOMS)

As the RBE acts in various ways, subsequent
sessions experience reductions in their signalling
aspects of muscle damage. As excess post-exercise
oxygen consumption (EPOC) is related to caloric
expenditure for muscle recovery, it can be said

that there is an interrelationship between RBE

and EPQC, affecting the intensity and duration of
exercise.

Because of the protective effect of the RBE, it
becomes necessary to talk about ways to stimulate
the body to perform such adaptations. According
to Yamada, Junior and Pereira (2010), resistance
exercise is considered one of the best methods in
terms of effectiveness when it comes to improving
sports performance, as well as promoting and
maintaining physical capabilities such as strength,
speed, power, balance, endurance, and motor
coordination, as well as hypertrophy. Numerous
training methodologies aim to manipulate the
variables that compose it (repetitions, loads,
intensity, recovery intervals, and volume, among
others) for a specific purpose.

One of the most noticeable consequences of
resistance exercise, especially for beginners, is the
presence of delayed onset muscle soreness (DOMS).
Hotfiel et al. (2018) characterised the DOMS as an
ultrastructural muscle damage caused by eccentric
or unusual exercise to the routine. Among the signs
of DOMS, we can cite reduced strength capacity,
painful restriction to movement, muscle stiffness,
swelling, and dysfunction of adjacent joints.

DOMS signals protein degradation, apoptosis (“cell
death”), and local inflammatory response. Also,
according to the authors, its presence can start
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6 to 12 hours after the exercise, reaching a peak of
pain in 48 to 72 hours, being diminished from then on,
disappearing after b to 7 days. However, it is relevant
to point out that such values are relative to the intensity
and form of the exercises.

One of the most noticeable consequences of resistance
exercise, especially for beginners, is the presence of
delayed onset muscle soreness (DOMS).

wlewis, Ruby and Bush-Joseph (2012) present six
theories that help explain the mechanism of DOMS:
lactate accumulation, muscle spasm, microtrauma,
connective tissue damage, inflammation, and efflux

of electrolytes and enzymes. Although these are
individual mechanisms and theories, there is a

strong suggestion that they work together when it
comes to muscle damage. In conclusion, the authors
establish a connection of these six theories initiated by
microtrauma upon exercise, affecting the connective
tissues surrounding the microtrauma, signalling a local
inflammatory process along with electrolyte and fluid
exchange. As a result of these events, we may witness
muscle spasms in response to the exacerbation of the
overall condition. Out of all the ways to manage DOMS
symptoms, the most recommended is to continue
physical activity, both because it releases endorphins
and increases local blood circulation, causing an
anaesthetic effect and because continuity causes
physiological and biochemical adaptations that may
reduce DOMS on the next occasion

When dealing with strength training, muscle damage,
and DOMS, we cannot leave aside one of the main
components that cover these issues: the type of
contraction. In a systematic review, Douglas, Pearson,
Ross and McGuigan (2017) address the eccentric
contraction compared to concentric and isometric
contractions in traditional resistance training, which
usually covers the three types of contraction due to the
final objective of the training. The authors conclude that
eccentric training, when performed emphatically or
with a load greater than the maximum load obtained in
a concentric contraction test, is of greater relevance in
promoting adaptive factors for the human being.

A training with eccentric characteristics has a different
hypertrophic nature than training with concentric
characteristics, once the first promotes an increase of
sarcomeres in series, causing changes in the distance
of the muscular fascia. The increase in sarcomeres

can also increase the speed of muscle shortening and
increase force production at greater ranges of motion.
On the other hand, concentration training can derive
greater mean (peak muscle) muscle hypertrophy
(Douglas et al,, 2017). The study on eccentric training
has been gaining much importance given its importance
in developing individuals' performance and physical
capabilities. It can also be related to numerous
morphological, physiological, and biochemical changes.

It is also worth noting that this type of contraction alone
is solely responsible for these improvements and the
speed at which the eccentric contraction is performed.
Eccentric exercises performed at a higher speed tend to
induce greater gains in strength, power, and elongation-

shortening cycle, subsequently influencing the
increase in cross-sectional area and the increase in
type lIx fibre composition (Douglas et al., 2017).

Itis known that there is an interdependent
relationship between all the variables used in

this review since a specific factor leads to the
occurrence of the other both directly and indirectly.
Initially, resistance exercise has countless
manipulable variables (e.g., intensity, volume, type
of contraction, training methodologies) that can be
readjusted according to the intention of the training
sessions for a given individual. The vast majority

of the time, physical exercises performed both
concentrically but primarily eccentrically tend to
stimulate the occurrence of what we call DOMS
(Heiss et al., 2019). Muscle damage triggers a series
of processes that have as a primary purpose the
reconstruction of muscle tissue and its adaptation
to similar stimuli that may be performed in future
training sessions, what we call repeated load effect
(RCE) (Hyldahl et al., 2017). Thus, it is known that
there is an energy expenditure related to physical
activities and depends on all its manipulative
variations. Such energy expenditure happens both
during the session (proportionally more affected

by volume than intensity) and after the session,
where EPOC occurs. The latter, inits turn, is
proportionally more related to the intensity of the
stimuli performed during the session (Matsuura

et al., 2006). The EPOC, more specifically, is the
energy expenditure derived from the constant
attempt of our body to reach homeostasis again
(after a stressful stimulus from physical activities),
which is the perfect balance of the body's

internal conditions. All these factors act in direct
dependence on the initial capacity of the individual
to perform such activities, with variations according
to age, gender, and chronic limitations, such as
diseases and disabilities. However, all these factors
are adaptive; that is, following the principles of
resistance training, our body can develop and adapt,
attenuating the magnitude of muscle damage,
DOMS, EPOC, and other adaptive components. Thus,
it can be said that the RBE inevitably affects all
these factors, contributing to our hypothesis that
EPOC may have its magnitude and duration reduced
after the second resistance training session with
the same characteristics as the first.

CONCLUSION

Considering all the studies analysed, it can be
assumed that EPQOC is closely related to muscle
damage because whenever the latter occurs in

a higher incidence, the body will consequently
have a higher EPOC due to muscle repair
processes. Therefore, as the Repeated Load
Effect is characterised by the reduction of muscle
damage from the repetition of similar exercises,
such variables (RBE and EPOC) become inversely
proportional.
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Other information obtained with this study indicates
different panoramas that refer to several ways of
manipulating training variables, aiming at different
objectives represented by each individual's needs,
helping to elaborate training protocols that fit the
practitioner’s objectives. Such assumptions are
essential, but more research is needed that can

to the literature with the intention of researching,
evaluating, and developing possible methodologies
and training variables, both resistance and aerobic,
that are important for the control of energy
expenditure related to body weight maintenance
and improvement in quality of life facing this
condition studied in the present study.

relate the RBE to the EPOC in order to contribute
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EFEKAT PONAVLJANJA SERIJE VJEZBI | PREKOMJERNA POTROSNJA KISIKA NAKON VJEZBANJA (EPOC):
NARATIVNI PREGLED

Bas kao i drugi nacini vjezbanja, vjeZbe sa optere¢enjem mogu prouzrokovati razli¢it intenzitet i trajanje
prekomjerne potro$nje kisika nakon vijezbanja (EPOC). Ostec¢enje misi¢a mozZe predstavljati jedan od faktora koji
uticu na EPOC. Prema tome, ponavljanje neuobicajene vjezbe sa opterecenjem, u literaturi poznato i kao efekat
ponavljanja serije vjezbi (RBE), smanjuje oStecenje misica tokom druge serije. Cilj ovog narativnog pregleda je bio
provjeriti potencijalne odnose izmedu RBE i EPOC-a i, prema tome, predloziti buduca istrazivanja koja bi ukazala
na ovu eventualnu povezanost. Analizirajuci povezanost izmedu istrazivanja koja se odnose na RBE, EPOC i
oStecenje misica, mozemo postaviti hipotezu da je EPOC manje prisutan kod vjezbi koje imaju vecu ucestalost
RBE-a. To znaci da odbrambeni mehanizmi koji proizlaze iz RBE-a takoder uzrokuju nize vrijednosti EPOC-a te ¢ine
ove varijable obrnuto proporcionalnim.

Kljucne rijeci: oStecenje misica, potrosnja tjelesne energije, trening sa opterecenjem, tjelesna grada
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ABSTRACT

The aim of the paper was to describe the most common injuries in senior and cadet handball

players of Croatia Women's National Handball Team during a period of two years and investigate the connection
between the most common injuries and player positions such as back, wing and line position, as well as to
investigate the possible impact of player's age and body mass index (BMI) on the injury rates using Poisson

regression.

Older players had a lower probability of ankle dislocations but a higher probability for dislocations of the middle
phalanx of the finger, thigh contusions and generally getting injured. Wing players had a lower probability of
ankle dislocation and a lower probability of generally experiencing any injury than back players. BMI showed no

relationship with the injury rates.

Keywords: sports injuries, handball, player positions in female handball

INTRODUCTION

he most commonly stated acute injuries in

research conducted in handball (Aman et al.,
2018; Luig & Henke, 2011; Ménaco et al., 2014;
Rafnsson et al., 2019; Raya-Gonzalez et al., 2020)
are sprains and contusions, and the parts of the
body that are most commonly injured are the
knees, ankles and fingers. Injuries in athletes occur
due to frequent changes of the surface on which
handball is played, such as the inflammation of
the Achilles tendons and periostitis (Olsen et al.,
2003). Research shows that handball resin, which
is used in handball in order to improve the grip of
the ball, contributes to the occurrence of jammed
fingers and the displacement of small finger bones
(Luig & Henke, 2011). Due to the greater number of
contacts, there is a greater number of blows that
cause bruises, abrasions, stretching of muscles and

38

ligaments, crushing, bruising, and other sports injuries
(Bere et al., 2015).

In the research conducted by German authors (Henke
et al., 2010), they state that, in the female and male
active handball players pertaining to the age range of
14 to 45 years in Germany, the most common acute
injuries are sprains and contusions. Their ratio is two
injuries per 1000 (working) hours of training or playing.
It is important to emphasise that women have more
frequent non-contact lower extremity injuries — 32% of
knee injuries and 22% of ankle injuries. Male handball
players have a higher share of contact injuries and
their injuries also depend on the position they play. The
authors state that, in female handball players, the most
common injuries of the lower extremities are sprains
and contusions.
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The results of systematic monitoring of athletes’ injuries
by player positions and manner of movement (whether
playing attack or defence) indicate that athletes are more
exposed to injuries in the position of a line (Bere et al,,
2015), left, centre and right back players in attacking
position. Attacking players are more exposed to acute
sports injuries (Seil et al., 1998).

The type of surface also affects the incidence and type of
injury. Olsen et al. (Olsen et al., 2003) reported that there
is a higher number of anterior cruciate ligament (ACL)
injuries in women on an artificial surface than thereis in
men. According to them, all artificial surfaces have higher
friction compared to parquet, and thus can increase the
risk of knee and ankle injuries in female players. Acute
knee injuries in female players on artificial surfaces often
occur without contact with a rival female player. The
same study found that younger athletes in Scandinavia
are more prone to injuries and fractures of fingers,
wrists, and forearms. They found that the percentage of
injuries in handball increases in younger handball players
who play handball at a higher level, for example, in the
European and World Championships where injuries occur
due to the nature of the sport which is based on changing
movement direction, speed, strength, and explosiveness
(Pévoas et al., 2012).

The aim of the research is to ascertain the relationship of
age, BMI and player position with injury rates.

METHODS

In this observational research, we collected data and
information on Croatia women'’s national handball
team players (seniors, ages 19-35 and cadets, ages
17-19) concerning their general health, acute and
chronic injuries in the period from 2015 and 2016
during preparations and competitions of individual
national teams. A total of 42 handball players were
included in the research.

The 10C form was used, which is filled in during

the occurrence of an injury in the course of

training or competitive matches that are played
exclusively in connection with the World and
European Championships in the preparation period,
gualifications and the championship itself.

In addition to injury and player position data, socio-
demographic and anthropometric data, such as age,
height, and weight, were collected, while BMI was

calculated using the height and weight data.

The collected data were statistically processed

using the R version 4.0.3 program. Prior to analysis,

the assumption that injury incidence data were
reasonably consistent with the Poisson distribution
was verified. The influence of age, body mass index
(BMI) and player position of female players on the
incidence of injuries was modelled using Poisson
regression. For the analysis of the categorical
variable of player position (back, wing and line
players), the back player category was used as a
reference category due to having highest injury
rates. The probability of a Type | error was placed
at 5%.

RESULTS

Out of the total number of 42 female handball
players, 19 were cadets and 23 were senior
handball players. The average age of all handball
players is 23.13 years, while their average body
mass index is 23.13 kg/m2. The average height is
176 cm and the weight is 69.87 kg. The majority
of the players (83.3%) have a dominant right hand,
47.6% are left, centre and right backs, 14.3% are-
line players, and 38.1% play in other positions

Table 1 shows the means and standard deviation
parameters of age, height, weight, and BMI of 42
Croatia women's national handball team players by
player positions.

Table 1. Anthropometric variables of female handball
players (N = 42)

Back Wing Line
(N = (N = (N =6)
20) 16)
Age 23.5 23.4 22.5
(5.16) (5.84) (4.97)
Height 179 173 176
(6.51) (5.92) (5.61)
Weight 71.9 63.5 74.2
(8.44) (5.63) (8.30)
BMI 22.5 21.2 23.9
(1.45) (0.93) (2.71)

Table 2 shows the results of Poisson regression
models.

Table 2. Basic parameters of Poisson regression models for all dependent variables

Ankle dislocation B SE p Exp (B)
e Age -0.103 2.961 0.014 0.902
e BMI 0.004 0.119 0.975 /
e Back vs Wing -0.934 0.434 0.0311 0.393
e Back vs Line -1.398 0.765 0.677 /

Dislocations of the middle phalanx of the finger
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e Age 0.064 0.016 < 0.001 1.066

e BMI -0,055 0.062 0.375 /

e Back vs Wing -0.272 0.21 0.196 /

e Back vs Line 0.247 0.254 0.972 /
Thigh contusion

e Age 0.064 0.022 0.003 1.066

e BMI 0.043 0.071 0.537 /

e Back vs Wing -0.539 0.306 0.078 /

e Back vs Line 0.526 0.297 0.077 /
Thumb dislocation

e Age 0.022 0.044 0.618 /

e BMI -0.115 0.186 0.537 /

e Back vs Wing -0.052 0.561 0.927 /

e Back vs Line -0.035 0.809 0.965 /
Total injuries

e Age 0.0291 0.009 < 0.001 1.03

e BMI -0.007 0.031 0.0835 /

e Back vs Wing -0.346 0.115 0.003 0.707

e Back vs Line 0.113 0.137 0.826 /

Legend: B - regression coefficient; SE - standard error, Exp (B) = injury rate ratio

For each additional year, there is a 9.8% lower
probability of ankle dislocation, a 6.6% higher
probability both of dislocation of the middle phalanx
of the finger and of thigh contusion, and a 3% higher
probability of injury in general. Wing players had
60.7% lower probability of ankle dislocation than
wing players (reference category).

Graph 1. Predicted number of ankle injuries

Expected no. of ankle injuries

\

20 2 a0 3
Age [years]

Player position Back —*= Wing Line

Graph 1 shows the predicted number of injuries
according to our model if the Age variable is held
constant across player positions. Back position
players have the highest rate of ankle dislocations;
however, the injury rate drops more rapidly with age
when compared to the wing position players.

Graph 2 shows the predicted overall number of
injuries if age is held constant.

Back position players have a consistently higher rate

of overall injuries than line position players. While
line position player rates appear to have higher
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overall injury rate, the comparison was statistically

insignificant, and this result stems from the low sample

size.

Graph 2. Predicted number of overall injuries
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DISCUSSION

For each additional year of age, the incidence of
injuries increases by approximately 3%, which is
also expected according to the research of senior
handball players to date (Achenbach et al., 2018;
Raya-Gonzalez et al.,, 2020). Related to this, in our
study, the incidence of dislocation of the middle
phalanx of the finger is increased by 6.6%. The
assumption is that with each year, the incidence of
injuries increases as a result of an increase in the
number of hours of training and playing high-level
handball, which results in an increase in the number
of thigh contusions and dislocations of the middle
phalanx of the hand in the national team. Data from
Spanish researchers (Achenbach et al., 2018) report
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that senior players had a higher overall incidence of
injuries; however, their research was conducted on
female handball players competing at a lower level.
Raya-Gonzalez et al. (Raya-Gonzalez et al., 2020)
emphasise the frequency of injuries in older female
professional handball players (such as bruises and
sprains). A higher level of competition, i.e., national
teams, requires more hours of training and playing,
and these athletes are more prone to a higher
number of injuries. In younger age groups, and
especially in women, the physical body is developing
and it takes a period of time to achieve motor
agility. In women of the younger age groups, there
is a higher number of ankle dislocations, which

is an indicator of the need to implement targeted
prevention exercise programmes. Similarly, Bahr

et al. (Bahr et al., 2018) state the need to introduce
guidelines for the control of sports injuries in order
to monitor injuries and their causes, and thus
implement protection measures.

According to the player positions in the study
conducted by Raya-Gonzalez et al. (Raya-Gonzalez
et al,, 2020), wings and backs had the highest
percentage of injuries.

REFERENCES

In our research, when compared to wing players,
back players had a higher probability of ankle
distortions and of generally getting injured. The
type of injuries in back players is influenced by the
position of the body during contact and the speed
and change of direction in the game. During attack,
back players are blocked by opponent players
when shooting. Situational play, quick reactions
and sudden stops from opponent players lead to
unforeseen injuries. Both earlier (Fagerli et al.,
1990; Myklebust et al., 1998) and more recent
research (Bere et al., 2015; Yousefi, 2015) on elite
male players show very similar results.

CONCLUSION

Age is significantly related to the number of ankle
dislocations, dislocations of the middle phalanx of
the finger, and total injuries. Back players are more
at risk of generally getting injured than wing players.
The risk is even higher for ankle dislocations injures,
specifically.

1. Achenbach, L., Loose, O, Laver, L., Zeman, F., Nerlich, M., Angele, P, & Krutsch, W. (2018). Beach handball is safer than indoor team
handball: Injury rates during the 2017 European Beach Handball Championships. Knee Surgery, Sports Traumatology, Arthroscopy:
Official Journal of the ESSKA, 26(7), 1909-1915. https://doi.org/10.1007/s00167-018-4907-5

2. Aman, M., Forssblad, M., & Larsén, K. (2018). Incidence and body location of reported acute sport injuries in seven sports using a national
insurance database. Scandinavian Journal of Medicine & Science in Sports, 28(3), 1147-1158. https://doi.org/10.1111/sms.12956

3. Bahr, R, Clarsen, B., & Ekstrand, J. (2018). Why we should focus on the burden of injuries and illnesses, not just their incidence. British
Journal of Sports Medicine, 52(16), 1018-1021. https://doi.org/10.1136/bjsports-2017-098160

4. Bere, T, Alonso, J.-M., Wangensteen, A., Bakken, A, Eirale, C., Dijkstra, H. P, Ahmed, H., Bahr, R., & Popovic, N. (2015). Injury and illness
surveillance during the 24th Men's Handball World Championship 2015 in Qatar. British Journal of Sports Medicine, 49(17), 1151-1156.

https://doi.org/10.1136/bjsports-2015-094972

5. Fagerli, U. M, Lereim, I, & Sahlin, Y. (1990). [Injuries in handball players. Tidsskrift for den Norske laegeforening, 110(4), 475-478.

6. Henke, T, Luig, P, Kisser, R., Rogmans, W., Kloet, S., & Schulz, D. (2010). Safety in sports development of practical guidelines for injury
prevention and safety promotion in sports. Injury Prevention - INJ PREV, 16. https://doi.org/10.1136/ip.2010.029215.788

7. Luig, P, & Henke, T. (2011). Acute Injuries in Handball (pp. 78-83).

8. Modnaco, M., Gutiérrez Rincon, J. A, Montoro Ronsano, J. B., Til, L., Drobnic, F., Nardi Vilardaga, J., Puigdellivol Grifell, J., Pedret Carballido,
C., & Rodas, G. (2014). Epidemiologia lesional del balonmano de elite: Estudio retrospectivo en equipos profesional y formativo de un
mismo club. Apunts Sports Medicine, 49(181), 11-19. https://doi.org/10.1016/j.apunts.2013.06.002

9. Myklebust, G., Maehlum, S., Holm, I., & Bahr, R. (1998). A prospective cohort study of anterior cruciate ligament injuries in elite Norwegian
team handball. Scandinavian Journal of Medicine & Science in Sports, 8(3), 149-153. https://doi.org/10.1111/}.1600-0838.1998.tb00185.x

10. Olsen, 0. E., Myklebust, G., Engebretsen, L., Holme, |., & Bahr, R. (2003). Relationship between floor type and risk of ACL injury in team
handball. Scandinavian Journal of Medicine & Science in Sports, 13(5), 299-304. https://doi.org/10.1034/j.1600-0838.2003.00329.x

11. Pdvoas, S.C. A, Seabra, A. F. T, Ascensao, A. A. M. R., Magalhées, J., Soares, J. M. C., & Rebelo, A. N. C. (2012). Physical and physiological
demands of elite team handball. Journal of Strength and Conditioning Research, 26(12), 3365-3375. https://doi.org/10.1519/

JSC.0b013e318248aeee

12. Rafnsson, E. T, Valdimarsson, 0., Sveinsson, T, & Arnason, A. (2019). Injury Pattern in Icelandic Elite Male Handball Players. Clinical
Journal of Sport Medicine: Official Journal of the Canadian Academy of Sport Medicine, 29(3), 232-237. https://doi.org/10.1097/

JSM.0000000000000499

13. Raya-Gonzalez, J., Clemente, F. M., Beato, M., & Castillo, D. (2020). Injury Profile of Male and Female Senior and Youth Handball Players:
A Systematic Review. International Journal of Environmental Research and Public Health, 17(11), 3925. https://doi.org/10.3390/

ijerph17113925

14. Seil, R, Rupp, S., Tempelhof, S., & Kohn, D. (1998). Sports injuries in team handball. A one-year prospective study of sixteen men'’s senior

41



SPORT SCIENCE INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

teams of a superior nonprofessional level. The American Journal of Sports Medicine, 26(5), 681-687. https://doi.org/10.1177/036354659
80260051401

15. Vuleta, D., Milanovi¢, D., & Grui¢, I. (2003). Kondicijska priprema rukometasa. Kondicijska priprema sportasa, 491.

16. Yousefi, M. (2015). Handball Injuries in Elite Asian Players. https://doi.org/10.13140/RG.2.1.1359.5608

POVEZANOST DOBI, INDEKSA TJELESNE MASE | POZICIJE IGRACA SA STOPOM POVREDA U ZENSKOM
RUKOMETU

Cilj rada je bio opisati najéeéce povrede rukometasica, seniorki i kadetkinja Zenske rukometne reprezentacije
Hrvatske, u periodu od dvije godine i istraziti vezu izmedu najc¢escih povreda i pozicija igraca kao $to su bek,
krilo i pivot, kao i istraziti moguci utjecaj dobi igracica i indeksa tjelesne mase (BMI) na stopu povreda koristeci
Poissonovu regresiju.

Starije igracice su imale manju vjerovatnocu is¢asenja skocnog zgloba, ali vecu vjerovatnoéu isasenja srednje
falange prsta, kontuzije butine i op¢ih povreda. Krilne igracice su imale manju vjerovatnocu is¢asenja sko¢nog
zgloba i manju vjerovatnocu da ¢e opcéenito zadobiti bilo kakvu povredu nego igraCice na poziciji beka. BMI nije
pokazao vezu sa stopom povreda.

Kljuéne rijeci: sportske povrede, rukomet, pozicije igraca u Zzenskom rukometu
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ABSTRACT

States oppose hooliganism at sports events in various ways. The entities that can be involved in solving this
problem are sports federations and clubs, but their role is not much considered in professional literature. For
the purposes of this paper, an analysis of 388 delegate reports from the matches played by FC Red Star was
performed from the season 2010/2011 to 2018/2019 in addition to 94 decisions to punish FC Red Star by the
disciplinary bodies of the FSS and UEFA. The results of the conducted research indicate that, in practice, the
disciplinary sanctions imposed by UEFA gave better results in relation to, in our opinion, inadequate sanctions
imposed by the disciplinary bodies of the Football Association of Serbia (FSS).

Keywords: sports federation, oppose, hooliganism, FC Red Star

INTRODUCTION

ooliganism in sports is present everywhere in the

world. States oppose this problem in various ways.
Legal systems try to provide appropriate answers to this
negative phenomenon (Stani¢ & Andonovic, 2020), first of
all, by passing special laws that are exclusively intended
to suppress hooliganism at sports competitions.

The primary role in resolving violence at sports events is
attributed to the police (Adang & Brown, 2008; Milojevi¢

& Jankovi¢, 2012; Stott, Livingstone, Adang, & Schreiber,
2008) and the administration of justice. Recently, private

security agencies have become increasingly involved too.

(Burdevi¢ & Otasevi¢, 2016; Jankovi¢, 2020). However,
these are mainly repressive activities of various social
entities, while in the countries of the Western Balkans in
particular, there are no prevention programmes aimed
at young people and fans (Milojevi¢, Simonovi¢, Jankovic,
Otasevi¢, & Turanjanin, 2014).

In addition to the mentioned entities, a very
important role is played by sports federations
and international sports organisations, which

are directly in charge of the realisation of sports
competitions. However, their role in solving these
problems is not much considered, neither in the
professional nor in the general public (Suput, 2012).
Sports federations must have good regulations
governing the rules of conduct for all participants
in a sports event (Kastratovi¢, Ahmié, Slijepcevié,
& Stankovi¢, 2019), but they must also be involved
in various preventive activities related to the
development of a culture of cheering, supporting
and fair play.
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RESEARCH-RELATED PROBLEMS

Different ways used by national sports federations
and international sports organisations in applying
the provisions related to violent behaviour of fans
can be shown on the example of fines imposed on
football clubs in accordance with the provisions

of the disciplinary regulations of the Football
Association of Serbia (FSS, 2017) and UEFA, 2020
(Burdevi¢, 2018). What distinguishes these two
regulations is that the UEFA Regulations list the
exact fines for certain offenses. Thus, for example,
for the ignition of pyrotechnic devices, the UEFA
Regulations provide for a fine in the amount of 500
Euros for each lit pyrotechnic device, and if this
violation is repeated, the fine is increased by 50%.
It is important to note that the FSS Rulebook does
not provide for the amount of fines, but they are
determined by a special decision, which is usually
made before the start of the season. A special
decision of the FSS from 2016 very imprecisely
prescribes that a fine of 100,000to 1,500,000 dinars
can be imposed for disciplinary offenses, without
explaining either in the Decision or in the Rulebook
for which offenses a certain fine is imposed. The
manner in which the legal norms contained in the
mentioned regulations are applied and their results
in practice will be shown on the example of FC Red
Star.

FC Red Star is one of the most trophy-winning clubs
in Serbia, and the club with the largest number
of fans and supporters. This is also shown by the

data of the Ministry of Internal Affairs of the Republic
of Serbia which indicate that 727 Red Star fans
categorised as risky were registered in the territory
of Belgrade alone, and most of them are persons with
substantial criminal files (Otasevi¢, 2010).

METHOD

For the purposes of the research, an analysis of 388
delegate reports from the matches played by FC Red
Star was performed from the season 2010/2011

to 2018/2019 in addition to 94 decisions to punish

FC Red Star by the disciplinary bodies of the FSS

and UEFA. Out of 94 decisions on penalties, 56 (26
decisions on penalties for several matches and 30
decisions on penalties for individual matches) were
issued by the FSS, while 38 decisions were issued by
UEFA disciplinary bodies. The Red Star football club
was taken as an example because, in the observed
period, it played the most football matches, out of all
Serbian clubs in Serbia, under the patronage of UEFA.

RESULTS

In the observed period, FC Red Star played a total
of 388 matches, out of which 334 were played in
domestic competitions (Serbian championship and
cup) and 54 in UEFA competitions (Chart 1).

Table 1. FC Red Star matches played — by competitions and seasons

Number of Number of Total Number of Total
Season matches in matches in number of matches in number of
the the Cup matches in European matches
championship competition domestic competitions per season
competitions
2010/2011 30 5 35 2 37
2011/2012 30 6 36 4 40
2012/2013 30 3 33 6 39
2013/2014 30 3 33 4 37
2014/2015 30 2 32 - 32
2015/2016 37 2 39 2 41
2016/2017 37 6 43 6 49
2017/2018 37 3 40 16 56
2018/2019 37 6 43 14 57
Total for
all 298 36 334 54 388
seasons
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Out of a total of 334 matches played in domestic
competitions, due to various outbursts of its fans, FC
Red Star was penalised for outbursts of its fans in
33% of matches played (110 matches), out of which

60 matches were played at home and 50 away. The
largest number of fines imposed were fines in the total
amount of 138,284.00 Euros (Table 2) for bringing and
using pyrotechnic devices (torches, cannon crackers,
firecrackers), throwing objects on the field, causing
riots in the stands, displaying banners of inappropriate
content, misconduct and inappropriate chanting, and
destruction of inventory.

In addition to the fines imposed on 110 matches, the club
was fined for two more matches with other, more severe
penalties. For example, due to the riots in the match with

FC Partizan, played on 16th April 2016, at home,
the club, in addition to a fine, was sentenced to play
three championship or cup matches without the
presence of spectators. This came as a result of the
incidents caused by home fans which reflected in
the mass use of pyrotechnics due to which the game
was interrupted several times. A large number

of objects were thrown onto the field; there were
mutual physical clashes between fans of the two
clubs and clashes between home team fans and
the police. Broken chairs and torches were thrown
at the police officers, together with various hard
and solid objects thrown at one of the FC Partizan
players. Additionally, banners of unacceptable
content were also displayed.

Table 2. Fines imposed on FC Red Star by competitions and per seasons

Matches in Matches in Total per
Season domestic European season
competitions competitions
2010/2011 4,338 10,000 14,338
2011/2012 32,173 60,000 92,173
2012/2013 10,463 52,750 63,213
2013/2014 X 175,000 175,000
2014/2015 4,216 T 4,216
2015/2016 6,647 ik 6,647
2016/2017 34,919 89,000 123,919
2017/2018 19,333 364,000 383,333
2018/2019 26,195 305,250 331,445
Total for
all 138,284 1,056,000 1,194,284
seasons

The amounts in the charts are given in Euros

For 2013/2014 season, there were no domestic competitions scheduled
**In the 2014/2015 season, the club did not participate in European competitions
**In the 2015/2016 season, the club was not penalised in European competitions

Out of a total of b4 matches played in European
competitions, due to various outbursts of its fans, FC Red
Star was penalised for outbursts of its fans in 70% of
matches played (38 matches), out of which 21 matches
were played at home and 17 away. In the observed period,
a fine was imposed on the club in the total amount of
1,056,000 Euros due to disciplinary offenses because of
poor organisation of matches, most often due to carrying
and the use of pyrotechnics, lasers or similar electronic
devices, throwing objects onto the field, destroying
inventory, blocking stairways in stadium stands, causing
riots in the stands, using gestures, words, objects or

any other means to convey any message that is not
appropriate for sporting events, especially messages

that are political, ideological, religious, offensive or
provocative, displaying banners which had inappropriate
content, and interfering with national anthems performed
by club fans. In addition to fines, the club has penalties for

any other means of transmitting any message that
is not appropriate for sporting events, especially
messages that are political, ideological, religious,
offensive or provocative, displaying banners of
inappropriate content, and obstructing national
anthems performed by club fans. In addition to

the fine, in the 2017/2018 season, due to serious
violations committed by the fans, the club was
sentenced to a partial closure of the stadium, i.e,,
the north and south stands for the next two games
hosted by the club. The following season, FC Red
Star was punished by playing one game at home
without the presence of spectators, as well as a ban
on selling tickets to its fans in one game when the
team is playing away.

Out of the total amount of fines imposed on the
club, within all competitions, the percentage of fines
imposed by UEFA is 88% (Chart 3).
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Table 3. The share of fines imposed by FSS and UEFA against FC Red Star

Total FSS UEFA
1,194.284 138,284 1,056.000
100% 12% 88%

The amounts in the charts are given in Euros

The trend of punishing FC Red Star by the FSS

and UEFA, due to similar, hooligan outbursts by
fans, can be seen through concrete examples. For
comparison, in 2010, for three championship games
played, FC Red Star (FC Indjija, FC Jagodina, FC BSK)
was fined by a single amount of 1,424 Euros for the
use of pyrotechnics, destruction of inventory and
throwing objects by fans, and for a similar offense
upon its execution, in only one international match

DISCUSSION

The analysed results indicate that FC Red Star
was often punished for hooligan outbursts of its
fans, almost equally at home and in away matches.
However, from the results shown, it can be seen
that the penalties imposed by UEFA are much
stricter. For example, when it comes to fines, they
were imposed on the club by UEFA for similar
hooligan outbursts in three times the amount

than is the case with the FSS fines. Also, from the
analysed decisions on penalties, it can be noticed
that individual penalties were imposed on the
mentioned club for each individual match for UEFA
international matches, while in domestic matches,
almost the same number was imposed for a single
penalty for violence in several different matches.
This result indicates that the disciplinary bodies

of the FSS viewed the hooligan outbursts of FC
Red Star fans favourably, and that they imposed
unjustifiably low fines which were related to the
poor organisation of matches and fan violence.

Article 42 of the FSS Disciplinary Rulebook states
that serious cases of disciplinary offenses for
which disciplinary bodies may impose a more
severe punishment on the perpetrator are those
offenses in which the perpetrator acted with
special responsibility, persistence or recklessness,
or when the offense caused particularly serious
consequences, or it was done under particularly
difficult circumstances. The cases which should be
considered as more serious are determined by the
Rulebook on Safety and Security at Football Matches
(FSS, 2007), where in Article 20, serious cases of
endangering the safety of people and property,

in addition to all these situations, include riots
characterised by reckless throwing of pyrotechnic
and other means onto the playing field and the
athletic track, which are prohibited at the stadium.
As in most the matches under the auspices of the
FSS, there was a mass use of pyrotechnic devices,
which means that the FSS authorities imposed
inadequate penalties and were not consistent in
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played at home, also in 2010, for destroying inventory
and throwing objects onto the field, the club was fined
7,000 Euros by the UEFA. At first glance, looking at the
video of the mentioned matches, it can be seen that only
a few pyrotechnic devices were lit at one international
match, while at the domestic championship matches,
the stands were simply “burned” due to the great use of
pyrotechnic devices by Red Star fans.

punishing. Even in cases when the incidents were
characterised as more serious, the mildest measure
was reimposed, i.e., playing only one game without
the presence of spectators despite a significant
number of incidents in some matches.

CONCLUSION

The example of FC Red Star provides a conclusion
that the disciplinary sanctions imposed by UEFA
have an exceptional effect. Adequate, high fines for
football clubs and suspensions from international
competitions in practice have given better results
in terms of reducing violence at sports events.
Contrary to UEFA measures, due to the imposition
of inadequate penalties enforced by the disciplinary
bodies of the FSS, hooligan outbursts of fans at
matches under the jurisdiction of the FSS were not
prevented. Comparing the disciplinary sanctions
imposed by UEFA and the FSS, it is clear that the
important role of national sports federations is in
counteracting fan hooliganism, and that if measures
are adequately applied, there will be a reduction in
riots at football matches.

The provisions of the FSS Disciplinary Rulebook
state that the amount of the fine that can be
imposed on clubs is determined by a special
decision of the FSS Executive Board at least once
during the competition season. This needs to be
changed in the sense that the FSS Rulebook clearly
defines fines for certain disciplinary offenses as
well as specifies which incidents are considered a
more serious case, and which penalties are imposed
for those offenses. Also, consistent application

of regulations is needed in accordance with the
provisions of the FSS Rulebook because there were
cases when penalties were imposed, but they were
far below the prescribed minimum.

The conducted research is a good basis for future
research on the role of sports federations and clubs



SPORT SCIENCE INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

in opposing hooliganism. Similar research is necessary be compared with this research in order to get a
to be conducted in other countries that have a problem broader picture of the role of sports federations in
with hooliganism, and the obtained results need to solving this problem.
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ULOGA SPORTSKIH SAVEZA U SUPROTSTAVLJANJU NAVIJACKOM HULIGANIZMU: STUDIJA SLUCAJA FK
CRVENA ZVIJEZDA

Drzave se na razli¢ite nacine suprotstavljaju huliganizmu na sportskim priredbama. Subjekti koji se mogu ukljuciti
u rjeSavanje ovog problema jesu sportski savezi i klubovi, ali se njihova uloga u literaturi ne razmatra previse.

Za potrebe ovog rada izvrSena je analiza 338 izvjeStaja delegata sa odigranih utakmica FK “Crvena Zvijezda", od
sezone 2010/2011 do 2018/2019, kao i 94 rjeSenja o kaznjavanju FK “Crvena Zvijezda” od strane disciplinskih
organa FSS i UEFA. Rezultati sprovedenog istrazivanja ukazuju da su u praksi disciplinske sankcije koje izrice
UEFA dale bolje rezultate u odnosu na, po nasem misljenju, neadekvatne sankcije izreCene od strane disciplinskih
organa Fudbalskog saveza Srbije (FSS).

Kljucne rijeci: sportski savez, opiranje, huliganstvo, FK Crvena Zvezda
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ABSTRACT

Introduction: Physical activity (PA) positively influences and facilitates the aging process, improves physiological
processes in the human body and reduces the risk of metabolic and cardiovascular diseases.

Problem and Aim: The aim of our study was to collect and analyse opinions of the elderly on the importance of
physical activity in the prevention and treatment of their health condition.

Methods: The sample consisted of 262 elderly people (age - 72.03 + 5.9 years). The subjects were divided into

two groups: patients with cardiovascular diseases (CVD, n = 157) and patients with metabolic diseases (MD, n =
105) that do not prevent physical activity. For data collection, we used a non-standardised questionnaire, which
was part of a questionnaire battery designed for a broader research project and which also included the IPAQ-
guestionnaire items. In this study, we selected some of the questions that we used to find out the views of seniors
on health prevention through exercise and lifestyle changes.

Results: We found that CVD and MD patients in our study consider diet and nutrition the most important factor in
the management and treatment of their disease (p = 0.046). This was followed by regular check-ups in both men
and women. Both groups positively perceive the influence of PA (p = 0.150). With regard to their lifestyle, they
would change their diet and nutrition (p = 0.006). The priorities regarding the type of leisure time physical activity,
in both males and females, are similar.

Keywords: seniors, physical activity, metabolic diseases, cardiovascular diseases

INTRODUCTION
irculatory diseases had been classified among of the circulatory system were recorded in regions
the most common cause of death in Europe in of Bulgaria (Eurostat, 2021). Similar tendencies as
all EU Member States. They represented 50-60 % in the rest of Europe were observed in Slovakia
of all deaths in the Baltic Member States. For men as well. The most deaths were caused by heart
and for women, the highest death rates for diseases and vascular diseases, followed by cancer (OECD/
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European Observatory on Health Systems and
Policies, 2019).

Appropriately performed routine and adequate
physical activity (PA) improve the cardiovascular
system and aerobic fitness, decrease the rate of
structural and functional changes in the locomotor
apparatus, help stabilise diseases, atherosclerosis,
hypertension, ischemic heart disease, diabetes,
osteoporosis or obesity (Al-Sari et al., 2018). This
topic has been discussed by many experts in the
field, in particular medicine and sport. Regular PA
is not only beneficial but it can also be regarded
as an inexpensive tool in the prevention of most
non-communicable diseases. A number of studies
showed that individuals regularly performing
health-oriented PA have a lower risk of many
limiting health problems and a lower incidence of
chronic diseases than in inactive people (Svacina,
2010; Miku$ova, 2008).

Interventions to increase PA have been discussed
among medical and preventive care professionals
for generations. Due to a low adherence of the
population to these general appeals, it is necessary
to educate the professionals in this field so that
they could prescribe PA in the management of such
diseases (Dadova et al., 2007).

Aerobic PA plays a key role in both primary

and secondary prevention and treatment of
cardiovascular diseases and their risk factors.
Asymptomatic individuals in primary prevention
can employ PA to prevent the development of
non-communicable diseases, in particular the
development of hypertension, obesity, insulin
resistance, diabetes mellitus, and hyperlipidaemia.
In both primary and secondary prevention, PA is
an integral part of the treatment of people with
cardiovascular diseases such as ischemic heart
disease and heart failure (El Ansari et al., 2011).

Metabolic syndrome (MS) is a cluster of conditions
that occur simultaneously: abdominal obesity,
arterial hypertension, glucose metabolism
disorders, and dyslipidaemia (Grundy et al., 2005).
MS is recognised as one of the most prominent
factors contributing to the cardiovascular diseases
and type 2 diabetes (Miku$ova, 2008). An increased
rate of MS diseases in developed countries for the
past 30 years is directly related to the change in
lifestyle which is characterised by the lack of PA
and access to high-energy foods and beverages
(Urbanek, 2007). However, a majority of MS
patients are able to perform PA with regard to their
secondary diseases. In order for PA to be effective,
it is important to consider its frequency, intensity,
and duration. Regular PA positively influences body
composition. It reduces fat stores and increases
muscle mass and overall fitness which can
positively influence MS conditions (Cho et al., 2009;
Thompson et al., 2003).

In addition to diet, PA is one of the key non-
pharmacological treatments of cardiac and
metabolic diseases not only in younger individuals
but also in the elderly (Cho et al,, 2009; Thompson et
al.,, 2003).

One of the basic principles of the National Active
Aging Program 2014-2020 in Slovakia is the concept
of self-realisation by the elderly, which will help
them to realise their potential for achieving physical,
social and mental well-being. The life-cycle principle
is based on the fact that older people do not form

a homogeneous group and that interindividual
diversity increases with age (National Active Aging
Program 2014-2020).

PROBLEM AND AIM

The aim of our study was to collect and analyse
opinions of the elderly on the importance of physical
activity in the prevention and treatment of their
health condition, and find what lifestyle changes
they are willing to make.

METHODS

The sample comprises 262 elderly people aged
from 65 and older. The subgroup of cardiovascular
patients (CVD) and metabolic disease patients (MD)
consisted of 157 and 105 subjects, respectively.

The study was conducted from October 2018

to February 2019 in the outpatient clinics in the
eastern Slovakia. In particular, it included patients
from 19 cardiology and 14 metabolic outpatient
clinics. We were granted a written approval from
the physicians or heads of these clinics to approach
their patients.

Respondents were enrolled in the research
following the meeting of these criteria: the
occurrence of one diagnosis from the two
underlying non-communicable diseases that do
not prevent physical activity, willingness to give
informed consent to participate in the research,
willingness to fill in questionnaires regarding
physical activity, and awareness of PA possibilities
for a given diagnosis.

This study was supported by Grant project
1/0825/17 "Recommendations for physical activities
in prevention and control of non-communicable
diseases and their implementation in the eastern
part of Slovakia” implemented at P. J. Safarik
University in KoSice. All respondents were
approached in person by trained university students.
The aim and methods of the research had been
explained to the patients before the survey started.
Subsequently, the patients filled in a questionnaire
explicitly designed for this research.
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The questionnaire consisted of 29 items. However, in their conditions, and changes they are willing to
we are presenting only the results that are make in their lifestyles. After the completion of the
directly related to the subject matter of this study. guestionnaire, we informed the elderly about the
We monitored demographic indicators (age and advantages of PA and instructed them as to which
residence), information regarding health conditions PA is the most suitable in treating their disorder. All
and physical activity (including IPAQ). The aim of our patients received a leaflet with general information
study was to find and analyse awareness among about PA that is in line with the FIIT principle.

the elderly on the importance of physical activity

Table 1. Demographic indicators of subjects (n = 262)

Health Count Males Females Urban Rural
condition n residence residence
n % n % n % n %
CVD 157 111 71 46 29 84 54 73 46
MD 105 79 75 26 25 77 73 28 27
Total 262 190 73 72 27 161 61 101 39

CVD - cardiovascular diseases, MD — metabolic diseases

DATA ANALYSIS

Absolute count (n), percentage (%) and frequency The second table presents the relationship between
tables were used to analyse data. The Pearson's the health condition and age, gender, and residence.
chi-squared test, t-test and F-test were used to We did not find a relationship between the health
evaluate relationships between variables. Statistical condition and age (both groups were represented
significance level was set at 0.05 and 0.01. Data by the elderly of roughly the same age) and gender.
analysis was carried out using a statistical tool However, we found a statistically significant
Statistica v.12 and MS Excel 2013. The research was relationship between the health condition and the
approved by the Ethical commission at the Pavol place of residence (patients residing in rural areas
Jozef Safarik University in Ko$ice (PJSU-0825/17-1). were found to have smaller health problems).

Table 2. Relationship between health issues and age, gender, residence, and education.

Age Gender Residence Education
X 2.544 0.65 10.444 7.326
p 0.28 0.42 0.0012** 0.062
x% - Pearson’s chi - squared test
*-p<0.01
Table 3 presents the preferences of our subjects CVD patients). The most common were diet and
regarding the most important preventive factor nutrition, followed by regular check-ups and sleep
in treating and managing their disease. These and rest. In both groups, PA was indicated by only 13
preferences were similar in both groups (MD and subjects (5%).

Table 3. Relationship between health condition with prevention and treatment

x2=1.0227,df =5, p = 0.9607

Health a b c d e ac n
condition

CVvD 85.6908 14.3816 38.9503 9.5877 7.7900 0.5992 157
MD 57.3092 9.6182 26.0496 6.4122 5.2099 0.4008 105
Total 143.0000 24.0000 65.0000 16.0000 13.0000 1.0000 262
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x? - Pearson's chi - squared test, df — degree of freedom
CVD - cardiovascular disease, MD — metabolic disease

a — diet and nutrition, b — sleep and rest, c — regular check-ups,
d - drug therapy, e — regular PA, ac — diet and nutrition/regular check-ups — pooled

Table 4 presents results regarding gender
preferences in the treatment of the diseases.
Both genders ranked highest in diet and nutrition,

followed by check-ups and sleep and rest. Female
respondents preferred PA to drug therapy.

Table 4. Gender differences in relation to prevention and treatment

x2=11.2760, df = 5, p = 0.0462

Gender a b C d e ac n

F 107 22 41 10 10 0 190
M 36 2 24 6 3 1 72
Total 143 24 65 16 13 1 262

x? - Pearson’s chi - squared test, df — degree of freedom

F — females, M — males, a — diet and nutrition, b — sleep and rest, c — regular check-ups,
d —drug therapy, e — regular PA, ac — diet and nutrition/regular check-ups

Table 5 presents gender differences in relation to
selected lifestyle factors. We found a statistically
significant difference (p = 0.046) between male and
female subjects regarding the importance of PA in
the treatment and management of their diseases.
We can also say that both males and females
understand that PA is beneficial for their health (p =
0.621). We found a statistically significant

difference between males and females with regard
to lifestyle changes (0.006) and awareness of PA
benefits (0.019). Moreover, females were more
likely to seek information about the benefits of PA.
Furthermore, we found no statistical difference
between males and females in terms of the type of
PA and its effect on their health (p = 0.913).

Table 5. Gender differences in relation to selected lifestyle factors

1 2 3 4 5
X2 11.276 2.633 23.018 2.068 7.849
p 0.046* 0.621 0.006** 0.913 0.019%*
x? - Pearson’'s chi-squared test*
*-p<0.05
*-p<0.01

1 - PAis the most important in treatment of disease,
2 — PA affects my health

3 - lifestyle changes,

4 —type of PA,

5 — awareness of PA benefits

Table 6 shows that 60% of respondents with CVD
and MD were aware of the positive influence

of regular PA on their health condition which
was in line with our assumption. However, we
identified 20% of those who were indecisive and

15% of respondents had never thought about it.
Unfortunately, we found individuals (1%) with

a negative attitude towards PA. The difference
between the CVD and MD groups was found
statistically insignificant (p = 0.15).

Table 6. Positive influence of regular PA on health condition

X2 = 6.7398, df = 4, p = 0.150297

Health Definitely Indecisiv.  Never Rather Definitely n
condition yes e thought no no

about it
CVvD 94.0802 32.9580 20.9732 7.1908 1.7977 157.0000
MD 62.9198 22.0419  14.0267 4.8091 1.2022 105.0000
Total 157.0000 55.0000 35.0000 12.000 3.0000 262.0000
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x? - Pearson’s chi - squared test, df — degree of freedom
CVD - cardiovascular diseases, MD — metabolic diseases

In Table 7, we present the relationships between
the health problem and the type of PA that patients
with CVD and MD performed in their spare time. As
expected, no statistically significant differences (p
=0.10065) were found between these groups with
regard to the PA preferences. It is satisfying that
both groups (MD and CVD patients) performed PA
daily. They were engaged mainly in housework and

gardening (80%), followed by walking and hiking
(13%). The remaining activities such as running,
swimming, aerobics, strengthening, and other
activities accounted for 7%. However, it should be
noted that some subjects indicated more types of PA
in the questionnaire which suggests that they were
physically very active.

Table 7: Relationship between health condition and type of PA

x2=10.626, df = 6, p = 0.10065

Health Househol  Walks Running  Aerobics Strength Sport Other n
condition d chores Swimmi exercise games PA
ng

CvD 125.2405 21.572 2.9962 0.5992 4.7939 0.5992 1.1984 157
5

MD 83.7595 14.427 2.0038 0.4008 3.2061 0.4008 0.8015 105
5

Total 209.0000 36.000 5.0000 1.0000 8.0000 1.0000 2.0000 262
0

x? - Pearson’s chi - squared test, df — degree of freedom
CVD - cardiovascular disease, MD — metabolic disease

Furthermore, we did not investigate only the

type of PA but also the weekly frequency, daily
duration, and intensity of PA. Table 8 compares the
frequency, duration, and intensity levels of weekly
PA performed by the CVD and MD patients. We
found a statistically significant difference between
MD patients and CVD patients regarding the weekly

frequency of PA. This frequency seems rather low,
and the above results also suggest that it was
associated mainly with gardening and household
chores. The duration of daily PA in our sample
ranged from 30 to 45 minutes. However, we found
individuals in both groups whose PA exceeded 60
minutes a day but also individuals without any PA.

Table 8: Relationship between health condition and frequency, duration and intensity of PA

x-CVD x-MD t p n-CVvD n-CvD s-CVD s-CVD F p
frequency 4.089  4.59 -2.06 0.04* 157 105 2.086 1.668 1.564 0.015%*
time 4.025 4.476 -1.08 0.07 157 105 2.038 1.892 1.161 0.416
intensity 3.293 3.705 -2.22 0.03* 157 105 1.512 1.4 1.166 0.401

CVD - cardiovascular disease, MD — metabolic disease
x —average, n —count, s — standard deviation, t — t-test value, F — F-test value,

*-p<0.05

DISCUSSION

Our subjects were aware that unhealthy nutrition
and inactivity in particular are the most serious risk
factors that cause heart and vascular diseases and
are also the cause of diabetes, which was confirmed
by Ramirez-Velez et al. (2015), Kamensky (2010),
and Lee et al. (2017).

Avery et al. (2016) show that exercise, along
with diet and pharmacotherapy, is one of the
cornerstones for the diabetes treatment and

S2

management. This study highlights that exercise
as medicine for type 2 diabetes represents
multifaceted behavioural intervention targeting PA
for management of type 2 diabetes developed for
delivery in primary care.

The 8-year longitudinal cohort study conducted by
Wen et al. (2011) found that more than 30 minutes
of PA and up to 100 minutes daily resulted in the

decrease in mortality by 4%. Buford (2016) argued
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that an insufficient elementary locomotion such
as walking is a strong predictor of cardiovascular
events.

Studies investigating PA and fitness and their
influence on diabetes presented ample evidence
that PA as a lifestyle choice is associated with a
smaller risk of cardiovascular diseases and deaths
caused by type 2 diabetes. Additionally, available
data point out that regular PA reduces the risk of
diabetes (Mesko, 2005).

Newson and Kemps (2007) suggested that having a
health condition is the most common barrier for the
elderly to perform PA; thus, chronic health issues
may be a strong correlate associated with PA in the
elderly.

A fundamental element in order for PA to be
effective is its frequency, intensity and duration.
Regular PA reduces fat storage and builds muscle
mass. Generally, MS patients are recommended to
perform 30 — 60 minutes of moderate PA on most
days of the week (Cho et al., 2009; Thompson et al.,
2003).

With regard to intensity, most patients with MD or
CVD in our study perform PA with only minimum or
little effort. Despite finding statistically significant
differences between the groups, the elderly
suffering from MD reported a slightly higher effort
compared to the CVD patients which is in line with
the findings of Kowalska, Cieslinska-Swider (2010)
and Sierpowska, Cywinska-Wasilewska (2004), who
confirmed that PA decreases insulin resistance

and improves the carbohydrate metabolism, which
results in the weight loss only when higher intensity
exercises are employed. Furthermore, these studies
showed that regular PA performed 3 times a week
(2 group sessions and 1 individual session) with the
duration of 30 — 45 minutes in women with type 2
diabetes is an effective weight management tool
and improves overall fitness. After completing a

6 month programme, they recorded: weight loss
and BMI improvement, a decrease in resting and
arterial pressure, and steady rates of carbohydrate
metabolism. This demonstrates the need to adopt
and implement programmes for educating patients
about the health benefits of PA

General recommendations for the average
population and the elderly is to perform moderate
PA for at least 30 minutes on most days in a week.
The most suitable are aerobic activities (hiking,
swimming, gardening, steps workout, household

chores, Nordic walking and others) (Mikugova, 2008).

The public health insurance company in cooperation
with the Public health authority of the Slovak
republic have developed the “Diet — PA compass”
which aims to provide information on how to
substitute empty calories with valuable nutrients
and how often to perform PA. It recommends
determining a personal level of PA (PAL - physical
activity level), thus a daily energy expenditure for PA
multiplied by the rate of the baseline metabolism.
For 1-3 days of light PA per week, such as working
in the garden or at home - PAL = 1.45. For 3-b days

of moderate PA a week (e.g. fast walking) - PAL

= 1.65. The compass also suggests that the most
effective treatment for obesity is its prevention by
performing PA and engaging in proper diet (The
Public Health Authority of the Slovak Republic,
2020).

PA is beneficial for patients with high risk of
arteriosclerosis and ischemic heart disease,
patients after a stroke, as well as patients with
chronic heart failure. PA is helpful for patients
suffering from metabolic diseases (diabetes, obesity,
and osteoporosis) and rheumatic diseases. Regular
PA improves cognitive function, reduces depression
and is also beneficial for addicts (Al-Sari et al. 2018;
Burke et al. 2013, Tuka et al. 2017).

A number of studies showed that PA, especially

in middle-aged and elderly people, prolonged life
and prevented premature loss of fitness (Spirduso,
Francis, MacRae, 2005; Mikusova, 2008; Newson,
Kemps 2007).

CONCLUSION

We found similar preferences regarding health
prevention among patients with cardiovascular and
metabolic diseases. The most common prevention
was diet and nutrition, followed by regular check-
ups, with sleep and rest at the bottom of the
preference list. PA as a preventive tool was indicated
only by 6% of the elderly

Due to ample evidence supporting seniors’
exercise, we recommend multimodal exercise
programmes that include strength training, light to
moderate aerobic activities, exercises to maintain
and improve upper and lower limb flexibility, as
well as breathing exercises and relaxation to help
prevent deterioration in the health status or at least
maintain the current status.

In any case, PA is a cost-effective and, when
performed in line with the recommendations, safe
way to reverse the negative influence of obesity,
hypertension, dyslipidaemia or insulin resistance. It
is necessary to constantly focus on improving the
health of the elderly diagnosed with CVD and MD.

It is also crucial to monitor PA of

the elderly and their progress to evaluate the
efficiency of the existing programmes. These
programmes need to be adjusted according the
calendar age, health condition, and overall fitness
level. In the case of physical disability or chronic
illness, we recommend choosing an adequate
exercise programme under the guidance of an
experienced expert and consulting a specialist
before starting physical activity.
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MI§LJENJI§ 0SOBA STARIJE ZIVOTNE DOBI O FIZICKOJ AKTIVNOSTI KAO PREVENCIJI KARDIOVASKULARNIH |
METABOLICKIH BOLESTI

Fizi¢ka aktivnost (PA) pozitivno uti¢e na proces starenja te ga olakSava, poboljSava fizioloske procese u ljudskom
tijelu i smanjuje rizik od metabolickih i kardiovaskularnih bolesti

Problem i cilj: Cilj nase studije je prikupiti i analizirati miSljenja osoba starije Zivotne dobi o vaznosti fizicke

aktivnosti u prevenciji i lijecenju njihovih zdravstvenih problema.

Metode: Uzorak se sastojao od 262 osobe starije Zivotne dobi (dob - 72.03 + 5.9 godina). Ispitanici su podijeljeni u
dvije grupe: pacijenti sa kardiovaskularnim bolestima (CVD, n = 157) i pacijenti sa metaboli¢kim bolestima (MD, n =
105), a koje ne sprjecavaju bavljenje fizickim aktivnostima. Za prikupljanje podataka smo koristili nestandardizirani
upitnik koji je bio dio baterije upitnika osmisljenih za opsezniji istrazivacki projekat, a ukljucivao je i ¢estice IPAQ
upitnika. Za ovu studiju smo odabrali neka pitanja koja su koristena za otkrivanje stajalista osoba starije Zivotne
dobi o zdravstvenoj prevenciji kroz vjezbanje i promjene stila Zivota.

Rezultati: Otkrili smo da su CVD i MD pacijenti u nasoj studiji smatrali da su prehrana i hranjive tvari najvazniji
faktor u upravljanju i lije¢enju njihove bolesti (p = 0,046). Nakon toga slijede redovni pregledi, a $to je misljenje i
muskaraca i zena. Obje grupe pozitivno percipiraju uticaj PA (p = 0,150). Kada je rije¢ o njihovom stilu Zivota, oni
bi promijenili svoju prehranu i unos hranjivih tvari (p = 0,006). Prioriteti koji se odnose na vrstu fizicke aktivnosti
kojom se osobe bave tokom slobodnog vremena su sliéni i kod muskaraca i kod Zena.

Kljuéne rijeci: osobe starije zivotne dobi, fizicke aktivnosti, bolesti metabolizma, kardiovaskularne bolesti
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ABSTRACT

Over the last few years, childhood obesity has increased significantly. One of the proven reasons is reduced
physical activity from an early age. Low levels of physical activity in students negatively affect the development
of their motor skills, as well as their overall health. The aim of this study was to identify the differences in the
level of motor skills in relation to the level of nutrition in students of the third and fourth grade of primary school.
The sample included 212 students, 105 of which were boys and 107 girls aged 9.77 + 0.69 years. Anthropometric
measurements including height, weight, triceps skin fold, back skinfold, abdominal circumference, body

mass index, and body fat percentage were used to assess body composition. Height was measured with the
anthropometer, and weight with a body composition measurement device - Omron BF500 Body Composition
Monitor. Skin folds were measured using the Lange Skinfold calliper. Motor skills were tested with standardised
and validated tests that are being used in primary education in the Republic of Croatia and Europe (Findak,
Metiko$, Mrakovi¢, & Neljak, 1996; Eurofit, 1988). Based on the calculated body mass index, and by using tables
recommended by the International Obesity Task Force (Cole et al., 2000), subjects were classified into three
groups based on their nutritional status: normal weight, overweight, and obese. The results of the study show
significant differences between subsamples in motor skills in relation to their level of nutrition. Two discriminant
functions were obtained, the first of which was significant at the significance level of p = 0.0000. Variables that
significantly differentiate subsamples based on their level of nutrition are standing long jump (p = 0.0049) and
sit ups (p = 0.0000). Based on the obtained and analysed results, it can be concluded that students with normal
weight have significantly better motor skills results. Well-developed motor skills are one of the prerequisites for
the normal physical development of children. Encouraging children to engage in continuous physical exercise is
one of the prerequisites for the proper development of motor skills.

Keywords: body mass index (BMI), motor skills, obesity, physical activity, health

INTRODUCTION

Insufficient physical activity, sleep deprivation, and
excessive sitting are associated with a higher risk
of obesity and other adverse health effects (Carson
et al,, 2016; Chaput et al., 2016; Poitras et al., 2016).
Recent evidence suggests a direct correlation

between a decline in physical activity and becoming

overweight (Hardy, Reinten-Reynolds, Espinel, Zask,

Okely, 2012) along with a decline in children’s level
of motor skills (Roth et al., 2010), which is a critical
determinant of children’'s general development
(Piek, Baynam, Barrett, 2006). Excess body weight
causes a decline in physical activities and therefore

impairs the development of motor skills, especially
the locomotor system (D'Hondt et al.,, 2011; Pelemis
et al, 2019). On the other hand, there is an evident
two-way relationship between body weight status
and motor skills. Motor skills, defined as a person’s
ability to perform a variety of motor activities, are
directly related to physical, mental, and social
development and may be essential for encouraging
an active lifestyle in childhood (Redondo-Tebar et
al., 2020). Motor skill competence can be defined as
mastery of physical skills and movement patterns,
including the coordination between both gross
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and fine motor tasks required to manage daily
tasks (Riley et al., 2016). Gross motor skills have a
particularly important role in growth, development,
and the ability to lead an active lifestyle (Haller,
1977). Gross motor skills are often called basic
motor skills (e.g., throwing, catching, running) that
are mostly acquired during preschool and early
school age (Sperling et al., 2015). Basic motor skills
are often more accurately described as stable
management of objects or locomotor movements
involving two or more body parts (Mottillo et al.,
2010). The level of children's development of motor
skills has a negative correlation with increased
body mass index (Lopes, Maia, Rodrigues, Malina,
2012) and with the weight status in childhood and
adolescence (Robinson et al., 2015). Over time, this
leads to a negative correlation between the level
of motor skills and the amount of body fat during
childhood and adolescence. Meta-analysis (Barnet
et al,, 2016) has found that there is strong evidence
that higher BMI was in a negative correlation with
motor coordination and composite skills. Moreover,
other obesity measurements, including higher
waist circumference and body fat percentage,
were negatively correlated with motor skills. The
development of motor skills is most significant

in preschool children and continues throughout
primary school, but stagnates at a later age
(Robinson et al., 2015). New review studies have
confirmed a positive correlation between gross
motor skills and organised physical activity (Chau,
Chey, Burks-Young, Engelen, Bauman, 2017) and
physical fitness (Hallal et al.,, 2012). Some studies
have found that well-developed motor skills are a
strong predictor of physical activity (Lopes, et al.,
2012) and physical fitness (Rodrigues, Stodden,
Lopes, 2016). The objective of this research is to
determine the level of motor skills and differences
in these among primary school students in relation
to their level of nutrition.

METHODS

A stratified sample of survey participants selected
from the population of primary school students
attending the third and fourth grade of primary
school was used during this research. The study
involved 212 students, 105 of which were boys and
107 were girls. The health status of all students

RESULTS

was checked, and it was required that they were
healthy at the time of the research, while parental
consent for the children’s participation in the
research was obtained according to the Ethical
Guidance for Research Involving Children. The
sample of variables consisted of anthropometric
measurements including height, weight, triceps skin
fold, back skinfold, abdominal circumference, hip
circumference, and WHR ratio. All measurements
were taken according to the International
Biological Program (IBP). Height was measured
with the anthropometer and weight with the

body composition measurement device - Omron
BF500 Body Composition Monitor. Skin folds were
measured using a Lange Skinfold calliper. Motor
skill were measured by a set of four motor tests.
The hand tapping test was used to estimate the
speed of simple movements. The explosive power
was verified with the standing long jump test. The
sit-up test was used to assess repetitive strength,
and agility and speed were tested with the 10 x

5m shuttle run test. Motor skills were tested with
standardised and validated tests that are being
used in primary education in the Republic of Croatia
and Europe (Findak, Metikos, Mrakovi¢, & Neljak,
1996; Eurofit, 1988). Body mass index (BMI) was
calculated as weight in kilograms divided by the
square of height in metres (kg / m2 = weight (kg)

/ (height (m)2) (Garow & Webster, 1985). Based

on the calculated body mass index, using tables
recommended by the International Obesity Task
Force (Cole et al., 2000), subjects were classified
into three groups according to their nutritional
status: normal body weight, overweight, and obese.
When analysing the data for all the variables

in question, the basic descriptive parameters

were used: arithmetic mean, standard deviation,
minimum and maximum result, and Skewness

and Kurtosis. The normality of the distribution of
variables was tested by using the Kolmogorov-
Smirnov normality test. The significance of
differences between the formed subsamples
based on the level of nutrition and motor skills was
tested by using the canonical discriminant analysis.
During the discriminant analysis, the significance of
discriminant functions, their factor structure, and
centroids projection onto the discriminant function
were identified. The statistical significance of the
differences was tested at the significance level p <
0.05. Data analysis was performed via the program
STATISTICA version 13.5.0.17., TIBCO Software Inc.

Table 1: Descriptive indicators in anthropometric characteristics and motor skills for the total sample of third and

fourth grade students (N = 212)

S7
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AM=SD Min Max Skew  Kurt max K-S
D

Weight 144.07 = 122.60 166.00 .10 .22 .05 p > .20

7.92
Height 38.67 £ 23.00 87.50 1.37 2.73 11 p <.01

10.37
Body Mass Index 18.48 £ 4.09 12.27 41.60 1.94 6.29 .14 p <.01
% Fat 19.99 £ 8.12 2.00 45.00 .53 -.10 .08 p <.20
Back skinfold 11.18 £5.76  3.30 34.60 1.28 1.58 .16 p <.01
Triceps skin fold 15.96 £ 7.12  2.60 36.00 .76 .01 11 p < .05
Waist circumference 64.48 £8.93 45.00 105.00 1.14 1.98 14 p<.01
Abdominal 78.17 £8.86 60.00 115.00 .88 1.38 .09 p <.10
circumference
Waist-to-Hip Ratio .82 £ .05 .61 .97 -.15 1.00 .04 p > .20
Hand tapping 22.77 £3.55 12.00 34.00 .20 .32 .09 p <.10
Standing long jump 121.10 = 40.00 240.00 .12 1.35 .06 p> .20

27.20
Sit-ups 33.55+£8.13 10.00 52.00 -.52 .16 .07 p>.20
10 x 5m shuttle run test  25.26 £ 4.82  16.28  39.90 .87 .68 .08 p<.20

AM = arithmetic mean; SD = standard deviation; MIN = minimum score; MAX = maximum score; K-S =
Kolmogorov-Smirnov normality test SKEWNESS = asymmetrical distribution; KURTOSIS = elongation of the
distribution

al. (2018). In order to confirm whether it is valid to
carry out the discriminant analysis, the normality
of the distribution of variables in the field of motor
skills was verified, and it was found that these
variables are normally distributed, which is one

of the prerequisites to carry out the discriminant
analysis. The tables in the text below show the
results of the homogeneity of variance and the
correlation between the size of the group variances
and the size of the arithmetic means.

Table 1 shows the descriptive parameters for

the total sample of subjects in regard to their
morphological traits and motor skills. The age of
the surveyed students was 9.77 + 0.69 years of age.
The results show that the measurements assessing
the level of malnutrition do not deviate from normal
values in relation to the studied age. The results for
the standing long jump test (121.10) and 10 x bm
shuttle run test (25.26) showed lower values than
the results found in the research by Tomkinson et

Table 2: Levene's Test results estimating the assumption of homogeneity of variance

F-value p-level
Hand tapping 1.14 0.32
Standing long jump 0.90 0.41
Sit-ups 2.07 0.13
10 x 5m shuttle run test 0.02 0.98

The results in Table 2 show the values of the
Levene's test that assesses the assumption of
homogeneity of variance for the group. It is

evident that there are no significant results, and it
is possible to proceed further to the discriminant
analysis.

Table 3: Results of the discriminant analysis of motor skills in relation to the level of nutrition

Function Eigenvalue Coefficient of Wilks' A X2 Degrees Error
discrimination of rate
freedom
0 0.25 0.45 0.79 48.24 8 0.0000
1 0.01 0.09 0.99 1.58 3 0.6640
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Table 3 shows the results of the canonical
discriminant analysis that was used to identify

the differences between the examined students.
Insight into the results shows that two discriminant
functions were obtained, the first of which is

significant at the level of significance of p < 0.05,
and which show a significant difference between the
defined subsamples in motor skills in relation to the
level of nutrition.

Table 4: Univariate tests with significance levels

N =212 Wilks' A: .79256 F (8.412) = 6.3483 p < .0000
Wilks' A Partial (A) F-test Significance
((2.206)) level
Hand tapping 0.80 0.99 1.16 0.3157
Standing long jump 0.83 0.95 5.46 0.0049
Sit-ups 0.88 0.90 11.10 0.0000
10 x 5m shuttle run test 0.79 1.00 0.07 0.9290

The univariate contribution to discrimination
based on the level of nutrition and the motor skills
variables is shown in Table 4, where a significant
influence of the two investigated variables that

Table 5: Discriminant function structure matrix and
group centroids

Factor Factor 2

1
Hand tapping -0.13 -0.91
Standing long -0.71 0.02
jump
Sit-ups -0.87 -0.22
10 x 5m shuttle 0.07 -0.38
run test

Centroids of canonical discriminant
functions

G_1:1 -0.22 -0.04
G_2:2 0.08 0.16
G_3:3 1.64 -0.07

The factor structure of the canonical discriminant
functions is shown in Table 5, and it shows the
prevalence of the standing long jump variable
and the sit-ups variable from the aspect of
discrimination and in relation to the level of
malnutrition. The linear polarisation of these

two variables within the factor structure, along
with the polarisation of the centroid projection

on the canonical discriminant function, shows
the prevalence of this system within the group of
subjects with normal weight, and especially in the
group of obese subjects. The 10 x bm shuttle run
variable shows no difference, both individually
and in relation to its impact on the overall
discrimination based on the level of nutrition if a
significant canonical discrimination function with
a discrimination coefficient of 0.45 is taken into
account. This confirms the hypothesis that there is
a statistically significant difference in motor skills
between the studied groups of students from the
aspect of their level of nutrition.

distinguish the subsamples most is visible. The first
variable is the standing long jump (p = 0.0049), while
the second variable refers to sit-ups (p = 0.0000).

DISCUSSION

The results show a significant difference between
the defined subsamples in motor skills in relation
to the level of nutrition. Similar results have been
obtained in some previous studies (Casajus et al.,
2007; D'Hondt et al., 2013; Drid et al., 2013; Lopes,
Stodden, Bianchi, Maia, Rodrigues, 2012; Riddiford-
Harland, Steele, Storlien, 2000; Siahkouhian,
Mahmoodi, Salehi, 2011; Yusof, Aiman, Zawi, Hasan,
Radzi 2013; Stamatovic et al., 2019). Prskalo, Badri¢
and Kunjes$i¢ (2015) proved statistically significant
differences in favour of boys with normal weight
from the aspect of coordination, static strength, and
explosive and repetitive strength. Obese students
have significantly poorer results, which proves that,
in boys between 10 and 11 years of age, differences
in the level of motor skills are very much related to
the increased percentage of body fat. Poorer motor
skills reduce the students’ ability to participate in
sports or reduce their general physical activity, and
thus increase the risk of obesity (Aires et al., 2010;
Lubans, Morgan, Cliff, Barnett, Okely, 2010; Lopes
et al; 2012a). Longitudinal studies (Dos Santos et
al., 2018, and Henrique et al., 2018) show that, over
a 4-year period, children with lower BMI and fat
percentage had better developed motor skills. Lima,
Bugge, Ersbgll, Stodden and Andersen (2019), in a
longitudinal study that involved children between 6
and 13 years of age, found that children with higher
levels of motor skills in childhood have a lower

risk of being overweight, i.e., that being overweight
and having low levels of cardiorespiratory fitness
during the early education period is associated with
a lower level of motor skills throughout childhood.
Obese students have significantly poorer results,
which proves that, in boys between 10 and 11 years
of age, differences in the level of motor skills are
closely related to the increased percentage of body
fat. Students who have more adipose tissue show
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significantly poorer results in performing motor
tests because their excessive weight is a limiting
factor of movement (Okely et al., 2004. D'Hondt et
al., 2013; Morano et al., 2013, Lopes et al., 2012).
Motor skills are moderately associated with BMI,
and nearly four in five adolescents with low motor
skills are overweight or obese. Furthermore,
adolescents with low levels of motor skills were six
times more likely to be overweight or obese (Chagas
et al., 2021). Given that leaner and more physically
fit children tended to be more coordinated, physical
education should also focus on using those motor
skills that are related to muscle strength, speed,
agility, and aerobic capacity and, along with eating
habits, reduce fat mass (Dos Santos et al., 2018).
Research has shown that well-developed motor
skills contribute to weight loss in children who were
initially classified as overweight or obese. Obese
children and those who are overweight have lower
levels of explosive and repetitive power compared
to children with normal weight. Continuous

daily physical exercise significantly affects the
development of motor skills. Children who are
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NUTRITIVNI STATUS | MOTORICKE VJESTINE UCENIKA TRECEG | CETVRTOG RAZREDA

U zadnjih nekoliko godina pretilost kod djece se znacajno povecala. Jedan od dokazanih razloga je i smanjena
fizicka aktivnost ve¢ od najmlade dobi. Nizak nivo fizicke aktivnosti kod u¢enika negativno utice na razvoj njihovih
motorickih vjestina, ali i na njihov cjelokupni zdravstveni status. Cilj ovog istrazivanja je bio utvrditi razlike u nivou
motorickih vjestina prema stepenu uhranjenosti kod u¢enika treéeg i ¢etvrtog razreda osnovne Skole. Uzorak
ispitanika se sastojao od 212 ucenika, od ¢ega 105 djecaka i 107 djevojcica dobi 9,77 + 0,69 godina. Za procjenu
tielesne grade koriStene su antropometrijske mjere tjelesna visina, tjelesna masa, kozni nabor nadlaktice,

kozZni nabor leda, opseg trbuha, indeks tjelesne mase i udio postotka masti u tijelu. Tjelesna visina izmjerena

je uz pomo¢ antropometra, a tjelesna masa uz pomo¢ uredaja za mjerenje tjelesne grade — Omron BF500 Body
Composition Monitor. KoZni nabori su izmjereni pomoc¢u Langeovog Skinfold kalipera. Motori¢ke vjestine su
ispitane standardiziranim i provjerenim testovima koji se koriste u osnovnom obrazovanju u Republici Hrvatskoj

i Europi (Findak, Metiko$, Mrakovi¢ i Neljak, 1996; Eurofit, 1988). Na osnovu izratunatog indeksa tjelesne mase,
a koristeci tabele preporucene od strane Medunarodne radne grupe za pretilost (Cole i sur., 2000), ispitanici su
svrstani u tri grupe prema stepenu uhranjenosti: normalna tjelesna masa, prekomjerna tjelesna masa i pretili.
Rezultati istraZivanja pokazuju znacajne razlike izmedu poduzoraka u motori¢kim vjeStinama prema stepenu
uhranjenosti. Dobivene su dvije diskriminacijske funkcije od kojih je prva znacajna na nivou znacajnosti od p =
0,0000. Varijable koje znacajno isti¢u poduzorke prema stepenu uhranjenosti su skok u dalj s mjesta (p = 0,0049)
i podizanje trupa (p = 0,0000). Na osnovu dobivenih i analiziranih rezultata se moze zakljuciti da ucenici koji
pripadaju grupi normalno uhranjenih imaju znacajno bolje rezultate u motori¢kim vjeStinama. Dobro razvijene
motoricke vjestine su jedan od preduslova za normalan tjelesni razvoj djece. Vaznost poticanja djece na
neprekidno vjezbanje je jedan od preduslova za pravilan razvoj motoric¢kih vjestina.

Kljucne rijeci: indeks tjelesne mase (BMI), motoricke vjestine, pretilost, fizicka aktivnost, zdravlje
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ABSTRACT

The development of modern karate is associated with the growing presence of science whose research results
have been widely used in the training processes of karate athletes. All this research has contributed to building
the scientific basis in sports. Achieving top sports re-sults is conditioned by a number of predispositions that
modern competitors should possess.

The research was conducted on a stratified sample of 16 male karate athletes, potential members of the national
team of the Republic of Kosovo, in the period of preparation before participation in the World Cup for U21, juniors
and cadets in Chile 2019. The main goal of the research is to determine the changes in situational-motor abilities
in karate athletes after ten weeks of programmed training. The basic descriptive statistical parameters were
calculated for each variable, for example: arithmetic mean (Mean), standard deviation (SD), lower (min) and
upper (max) limit of the results. Multivariate analysis of variance (MANOVA) and univariate analy-sis of variance
(ANOVA) were used to determine the intergroup differences in arithmetic means as well as the differences within
the groups. The LSD test post hoc analysis was applied to de-termine the specific impact of each variable in

the creation of group differences. The analysis of the obtained research results revealed statistically significant
differences between the three time sequences in the three variables.

Keywords: training, karate, situational motor abilities

INTRODUCTION
The impact of motor abilities, such as: speed, results. Due to its structural complexity, karate
explosiveness, agility, coordination, muscle belongs to the group of polystructural acyclic sports.
strength, endurance, and flexibility, along with all Kara-te as a polystructural acyclic sport dominat-ed
functional abilities are certainly the priority and by acyclic unpredictable movements has only a
most important conditions for achieving top sports symbolic destruction of the oppo-nent. This positive
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destruction the karate athlete strives to perform by
delivering con-trolled blows to the head and body
of the opponent, although the movements repre-
sent a combination of maximum and sub-maximal
intensity. It is exactly such sym-bolism that gives a
special place and mean-ing to this sport. As a sport
and martial art, karate encourages self-discipline
and de-velops focus and awareness. (Kostovski et
al., 2014).

The development of modern karate is associated
with the growing presence of science, whose
research results have been widely used in the
training processes of karate athletes (Korpanovski,
Jovanovic, Dopsaj, 2007). All this research has

contrib-uted to building the scientific basis in sports.

Achieving top sports results is con-ditioned by a
number of predispositions that modern competitors
should possess. Great importance is given to the
high tech-nical performance, the performed tech-
niques, motor and functional abilities, men-tal
readiness, and anthropometric and mor-phological
predispositions (Lehmann & Jed-liczka, 1998).
Assessment of the success achieved by athletes,

who participate and compete in the big competitions,

can be analysed only through scientific monitoring
and using the knowledge from the compre-hensive
analyses of the way and time of the movements in
the "kumite” - sports com-bat. In its development,
karate has evolved from a traditional martial art into
a modern global martial art. Karate combat consists
of a number of repetitions of blows and de-fence
technigues, separated by high-intensity rhythmic
jumping movements during the 3-minute fight in
men (Beneke et al., 2004). Thus, karate combats
are clearly characterised by an alternating pat-tern
of activities (Chaabene, Hachana, Franchini, et al.,
2012). From the analysis of karate competitions

at the national level, it has been noticed that the
activity phases contain 16 + b actions with high
intensity after the fight, which last for 1-3 seconds
each (Beneke et al., 2004), and at the in-ternational
level, karate athletes perform 17 + 7 high-
intensity actions lasting 1-5 sec-onds, each using
predominantly specific upper extremity techniques
(76.19% of all techniques used) (Chaabene,
Franchini, Miarka, et al., 2013). Athletes, coaches
and scientists in sports have a great interest in
monitoring and measuring the adaptations of the
body produced as a result of training.

Situational motor abilities in modern karate are
perhaps a crucial factor in solving sports tasks and
achieving sporting suc-cess. Hand and leg blows

in karate are the dominant technigues by which

a karate athlete gains points or fights (Kostovski,
2005).

This research is focused on the changes of the
situational motor abilities in karate athletes
throughout the pro-grammed training process
during the pre-paratory and pre-competition period.
The need to evaluate these parameters is due to
the fact that they are the dominant techniques for
winning a match.

6Y

MATERIALS AND METHODS

THE SAMPLE OF RESPONDENTS

The research was conducted on a stratified sample of
16 male karate athletes, potential members of the U21
category, from the Republic of Kosovo, in the period

of prepa-rations before the participation in the World
Cup for U21, juniors and cadets in Chile 2019. The
measurement was conducted in three time sequences
during the period of preparations (Initial, Control and
Final).

THE SAMPLE OF VARIABLES

The sample of variables consists of:

1. Kizame cuki dodan - dako cuki dodan - mawashi geri
¢udan - (KJGJCMY)

2. Kizame cuki dodan - dako cuki ¢udan - mawashi geri
dodan with rear leg - (KJGJCM)

3. Kizame cuki dodan - dako cuki ¢udan - ashimawashi
geri dodan - (KJGJC)

- The assessment of the situational motor abilities was
performed according to the methodology of Zaborski B.
(2013)

STATISTICAL PROCESSING

The basic descriptive statistical pa-rameters were
calculated separately for each variable; arithmetic mean
(Mean), standard deviation (SD), lower (min) and upper
(max) limit of the results. One-way repeated measures
MANOVA/ANQOVA were used to determine the intergroup
differ-ences in the arithmetic means. The impact of

each variable in the creation of group differences was
determined by applying the LSD test post hoc analysis.
The research was conducted without a control group due
to the fact that we are talking about top athletes, younger
seniors with an average age of 20 years, which indicates
the fact that the human development curve enters a
phase of stagnation, and in the men-tioned period, they
did not have any other physical activities except the
training pro-cess. These data are sufficient confirmation
that the changes in athletes are a result of the training
process.

RESULTS

The results of this study, which refer to the situational
motor abilities of karate athletes in different time
sequences, are shown in Table 1.
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Table 1: Basic statistical indicators of variables from the situational motor abilities for the U-21 group of re-

spondents
N Min Max Mean SD Skew
Kurt

KIGIMGC 16 8 14 11.31 1.66 -0.37 0.03
KJGICMJ 16 8 13 11.63 1.41 -1.19 1.48
KIGJAM] 16 8 10 9.00 0.73 0.00 -0.91
KIGIMGC 16 10 14 12.31 1.08 -0.35 0.12
iJGJCMJ 16 10 15 12.19 1.11 0.59 2.31
EJGJAMJ 16 9 11 9.56 0.81 1.04 -0.55
&JGJMGC 16 11 16 13.38 1.09 0.19 2.26
EJGJCMJ 16 11 14 12.69 0.70 -0.77 1.18
EJGJAMJ 16 10 11 10.44 0.51 0.28 -2.22
::Ialid N 16
(listwise)

For the purpose of this research, the following were
calculated: arithmetic mean (Mean), minimum result
(Min), maxi-mum result (Max), standard deviation
(SD). The coefficient of asymmetry of the results
(Skew) and the coefficient of elongation (flatness) of
the results (Kurt) were used to test the normality of
the distribution of the results.

Analysing the results of the initial measurement,

it can be said that in the calculated parameters

of the applied varia-bles, the standard deviation
(SD) is within the limits of normal values, and no
devia-tion from the normal values of the standard
deviation was observed in any of the varia-bles. The
maximum and minimum values are expected, i.e.,
the grouping of the re-sults revolves around their
own arithmetic means.

From the performed analysis of the Gaussian curve
(Skew), which determines the symmetry of the
distribution of results, it can be concluded that the
displayed coef-ficients are within the recommended
values (-1 + 1) with the exception of the variable
Kizame cuki dodan - dako cuki ¢udan - mawashi
geri dodan with rear leg - (KJGJCMJ, Skew =-1.19).
From the values of the degree of curvature for the
Gaussian curve (Kurt), all variables show flatness,

and no statistically significant deviation is rec-orded.

By analysing the results of the con-trol
measurement, it is concluded that in the calculated
parameters of the applied variables, the standard
deviation (SD) is within the limits of normal values,
i.e., no deviation from the normal values of the
standard deviation was found. Maximum and
minimum values are also expected and logical, and
the grouping of the results re-volves around their
own arithmetic means.

Analysing the Gaussian curve (Skew), in order

to determine the sym-metry of the distribution

of results, it can be concluded that the displayed
coefficients are within the recommended values
(-1 + 1) only for the variable Kizame cuki dodan

- dako cuki ¢udan ashimawashi geri dodan -
(KJGJAMJ, Skew = 1.04). Analysing the cur-vature
of the Gaussian curve (Kurt), all vari-ables show
cohesiveness, and no statisti-cally significant
deviation was recorded.

By analysing the results of the final measurement, it
can be concluded that in the calculated parameters
from the applied variables, the standard deviation
(SD) is within the limits of normal values, and no
deviation from the normal values of the standard
deviation was found in any of the variables. The
maximum and minimum val-ues are expected and
logical, i.e., the grouping of the results revolves
around their own arithmetic means.

Analysing the Gaussian curve (Skew), in order to
determine the sym-metry of the distribution of the
results, it was concluded that the displayed coeffi-
cients range within the recommended val-ues (-1
+1). From the values of the degree of curvature

for the Gaussian curve (Kurt), all variables show
flatness, and no statisti-cally significant deviation is
recorded.

From above presented data, it can be concluded that
the karate athletes, in their programmed training
process, achieved the best results in the arithmetic
means of the variables for the assessment of the
situational motor abilities in the third time sequence.
The evident difference in the results between the
initial, control and final measurement is due to
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the well-programmed training in the preparatory
period of the karate athletes and indicates the
improvement of their situational motor readiness.
If these results are compared with the results from
the available litera-ture, it can be said that they
move in similar frames.

From the values shown in Table No. 2, and referring
to the statistically signifi-cant differences between

the time se-quences of the measurements, it can be

concluded that: based on the results ob-tained from
the three measurements of each variable separately
and from the val-ues of Rao’s F approximation, there
is a statistically significant difference between the
three time sequences (measurements) in the three
variables for the assessment of situational motor
techniques at the level of p = 0.00.

Table 2: Multivariate differences of variables from the situational motor techniques for the U-21 group of

respondents
u21 Initial Control Final F Sig
Mean SD Mean SD Mean SD
KJGICMJ] 11.31 1.66 12.31 1.08 13.38 1.09 35.28 0.000
KJGICM 11.63 1.41 12.19 1.11 12.69 0.70 12.94 0.003
KJG1C 9.00 0.73 9.56 0.81 10.44 0.51 83.52 0.000

Table 3: Univariate differences of variables from the situational motor techniques for the U-21 group of re-
spondents

Pairwise Comparisons KJGJCM

(1) Mean Std. Error Sig.b 959% Confidence Interval
Time Difference for DifferenceP
(I-3) Lower Bound Upper Bound
1 2 (1.000)" .376 .018 -1.802 -.198
3 (2.063)" .347 .000 -2.803 -1.322
2 1 1.000" .376 .018 .198 1.802
3 (1.063)" .143 .000 -1.368 -.757
3 1 2.063" .347 .000 1.322 2.803
2 1.063" .143 .000 .757 1.368
KJGJCMJ

//®
O

o

INITIAL CONTROL FINAL
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Table 3 presents the differences at the univariate
level, i.e., the time sequenc-es that contribute to the
creation of the statistically significant difference
within the measurements. From the same table, it
can be seen that in the variable Kizame cuki dodan
dako cuki dodan - mawashi geri ¢u-dan (KJGJCMJ),
the determined numerical differences are also
statistically significant differences in all three
measurements at the level of p = 0.000 to p = 0.018.
The biggest statistically significant difference is
determined between the initial measure-ment and
the other two (control and final) measurement at the
level of p =0.000

Table No. 4 presents the differences at the univariate
level, i.e., the time se-quences that contribute to the
creation of the statistically significant difference
within the measurements. From the same table,

it can be seen that in the variable Kizame cuki
dodan - dako cuki ¢udan - mawashi geri dodan
with rear leg (KJGJCM), numerical differences were
determined between the measurements, which

are also statistically significant differences in all
three meas-urements at the level of p = 0.003

to p = 0.045. The largest statistically significant
difference is determined between the initial and
final measurement (p = 0.003), and the control and
final measurement (p = 0.015), while the smallest
statistically significant difference occurs between
the initial and control measurement (p = 0.045).

Table 4: Univariate differences of variables from the situational motor techniques for the U-21 group of re-

spondents

Pairwise Comparisons KJGJCM

(1) Mean Std. Error Sig.b 959% Confidence Interval
Time Difference for Difference®
(I-3) Lower Bound Upper Bound
1 2 (.563)" .258 .045 -1.112 -.013
3 (1.063)" .295 .003 -1.692 -.433
2 1 .563" .258 .045 .013 1.112
3 (.500)" .183 .015 -.889 -.111
3 1 1.063" .295 .003 433 1.692
2 .500" .183 .015 111 .889

KJGJCM

@

/

/

ey

INITIAL

CONTROL FINAL

67



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

Table 5: Univariate differences of variables from the situational motor techniques for the U-21 group of re-
spondents

Pairwise Comparisons KJGJCM

(1) Mean Std. Error Sig.b 959 Confidence Interval
Time Difference for Difference®
(I-3) Lower Bound Upper Bound
1 2 (.563)" .182 .007 -.950 -.175
3 (1.438)" .157 .000 -1.773 -1.102
2 1 .563" .182 .007 .175 .950
3 (.875)" .180 .000 -1.258 -.492
3 1 1.438" .157 .000 1.102 1.773
2 .875" .180 .000 492 1.258

KJGJC

@D

/

/‘®/

- @

INITIAL

Table 5 presents the differences at the univariate
level, i.e., the time sequenc-es that contribute to the
creation of the statistically significant difference
within the measurements. From the same table, it
can be seen that in the variable Kizame cuki dodan -
dako cuki ¢udan - ashimawashi geri dodan (KJGJC),
numerical differences were determined between the
measurements, which are statistically significant
differences in all three measurements at the level
of p=0.000to p =0.007. The largest statisti-cally
significant difference is determined between the
initial and final measurement (p = 0.000), and the
control and final measurement (p = 0.000), while the
small-est statistically significant difference occurs
between the initial and control measure-ment (p =
0.007).

CONTROL

FINAL

DISCUSSION

Due to its structural complexity, ka-rate belongs to
polystructural acyclic sports, which are dominated
by acyclic un-predictable movements, and has only
a symbolic destruction of the opponent. This positive
destruction the karate athlete strives to achieve by
delivering controlled blows to the head and body of
the oppo-nent, although the movements represent a
combination of maximum and submaximal intensity
(Kostovski, et. al.,, 2015), and en-ergy is drawn from
both aerobic and anaer-obic metabolism. In indoor
sports (gyms), the physical performance of athletes
is generally determined by the duration and pace

of the competition. In response to this, training
programmes aim to slow down the formation of
fatigue and improve en-durance (Kaya et al., 2013).



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

Hand and foot techniques in karate are the dominant
techniques by which competitors score points or win
the fight. Previous research on modern technical
and tactical indices in karate fighting suggests

that hand techniques have a very large im-pact
(Vidranski, 2011). Also, according to Mattias (1999),
one can see their connec-tion from the dominance
of manual tech-niques in scoring and the blow ashi
mawashi geri. Mawashi geri is a very useful shot
when the fight is close range or in hand combination
because it is difficult for the opponent to see the
blow coming due to his roundabout. In this situation,
either the front or rear leg can be used, although
hitting with the front leg is faster and virtu-ally
impossible for the opponent to block.

The research of Wasik (2010), which was performed
on a 17-year-old karate ath-lete, determined the
blow time to be 0.75 seconds. He points out that the
roundabout blow (Ashi Mawashi Gerry) is the most
commonly used blow in combat.

In case there is a medium or long distance, these
kicks can be easily com-bined with the hands and
legs. According to the theoretical arguments taken
from pre-vious research (Mattias, 1999), these tech-
niques can be used as quick combinations, which is
vital for sparring. Also, due to the rotation of the hip,
which allows greater reach than the mae-geri, the
body is well positioned in relation to the opponent,
for which it will be more difficult to reach a counter-
blow (which is impossible with a linear blow such as
a mae-geri)

Hand blows are more natural than kicks, they are
faster, easier to control and harder to block or
avoid, which can easily explain why they are more
commonly used in karate than kicks (Vidranski,
2011). Ac-cording to the current literature, these
hand and leg techniques are one of the most
commonly used when it comes to sports combat.
Karate athletes used more upper limbs (76.19%) as
opposed to lower limb techniques (23.80%). Kizame
cuki was the most commonly used technique with
29.1% of all other techniques used accord-ing

to Chaabéne et al. (2014). Hence the conclusion
that hand and leg blows can be easily combined
including short, medium and long distance.
According to the results of a study conducted by
Vidranski, et al. (2015), the results in the technical
and tac-tical combat concept were influenced by
fast techniques that were used by the fighters as a
means of tactical surprise to gain an advantage in
the attack phase, i.e., karate combats were primarily
won using simple techniques.

Karate competitions are character-ised by a
complex technical structure and specific competitive
abilities in the field of combined attack techniques
(Kostovski et. al., 2013). Different techniques, such
as kizame zuki and dako zuki, are the most applied
competition techniques, which are structurally
simple and safe movements and therefore the

most commonly used. Research results indicate
that direct hand blows are the most effective attack
tech-niques where blows have an advantage over
leg blows. These types of attacks can be used as:
one attack, counter attack or a combination of both
(Vidranski, 2011).

According to the aforementioned study conducted
by Kostovski et al. (2014), it can be concluded that
the competitors and the winners of the competitions
achieved higher values of situational effi-ciency of
the mawashi geri chudan tech-nique in the attack
phase. It could also be noticed that the group of
winning competi-tors differed the most from the
group of defeated competitors in the situational
effi-ciency of the stated leg technique. It could be
concluded that the winners of the com-petitions
perform complex and difficult techniques, while
those who were motor inferior to their opponents
could not per-form these techniques. In addition

to the above reasons, the "mawashi geri ¢udan”
technique is often used as a second and third choice
technique in composite combi-nations. The reasons
for such classification are: the lowest biomechanical
complexity among all observed leg techniques

and the transfer of the zone to achieve body

points (Vidranski, 2011). Each individual variable
with different intensity is related to the ob-tained
factor, i.e., the grouping of the varia-bles unequally
represents the obtained factor. Therefore, the
variable that carries the most information about it
stands out (Peri¢, 2001) as is the case with the ob-
tained latent dimension.

The results of the research con-ducted by
Kostovski Et al. (2013), regarding the measurement
of the performance of the applied variable and
above all, the factor of its validity, sensitivity and
reliability, indi-cate that the test "Mawashi geri” is
charac-terised by a high degree of sensitivity and
satisfaction of the coefficients of reliability.

CONCLUSION

Specific motor abilities in modern karate sport are
perhaps a crucial factor in solving sports tasks

and achieving sport success. Hand and leg blows
in karate are the dominant technigues by which

a karate athlete gains points or fights (Kostovski,
2005). This was an additional reason to conduct the
research with 16 male karate athletes, potential
members of the national team of the Republic of
Kosovo.

Achieving top sports results is condi-tioned by a
number of predispositions that modern competitors
should possess. Great importance is given to the
high technical performance, given techniques,
motor and functional abilities, mental readiness and
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anthropometric and morphological predis-positions
(Lehmann & Jedliczka, 1998). As-sessment of the
success achieved by ath-letes, who participate and
compete in the big competitions, can be analysed
only through scientific monitoring and using the
knowledge from the comprehensive anal-yses of
the way and time of the move-ments in the “kumite”
- sports combat. If we take into account that our
study was related to karate athletes, and that the
ka-rate federation of Kosovo is a member of the
European and World Federation, more recently,

it can be said that the results achieved by a good
number of karate ath-letes are satisfactory in terms
of compara-tive results from the literature. During
the competition, the karate athletes do not reach the
maximum level of load, and in one tournament, the
karate athletes can have 4-5 fights during the day
for which they need energy resources to be able to
withstand at least 5 fights during the day.

Based on the well-programmed training process
and its monitoring during the preparation and

REFERENCES

pre-competition period, as well as other factors
that affect the suc-cess of the athletes, the Kosovo
national team at the World Cup in Chile achieved the
highest results so far at this age (one fifth and two
seventh places)

The main limitation of our study is the relatively
small number of respondents, which reduces the
power of statistics. How-ever, it should be borne in
mind that this is mainly due to the specificity of the
disci-pline as the number of karate athletes who
make up the core of the national team, and who
train under the supervision of one coach and in the
same conditions, is always limited and rarely any
national team as Ko-sovo (per capita) have a larger
number of potential members of this age category.
Therefore, it is advisable to conduct other research
that will include karate athletes from other age
categories, and which will be conducted according
to our research methodology. This type of research
is de-sirable to conduct, by expanding the seg-
ments of the research, in other macro cy-cles of the
training process.

1.  Beneke, R, Beyer, T., Jachner, C., et al. (2004). Energetics of karate kumite. Eur J Appl Phys-iol, 92(4-5):518-523.

2. Chaabene, H., Hachana, Y., Franchini, E., et al. (2012). Physical and physiological profile of elite karate athletes. Sports Med, 1;
42(10):829-843.

3. Chaabene, H., Franchini, E., Miarka, B., et al. (2013). Time-Motion Analysis, Physiological and Rate of Perceived Exertion Responses
to Karate Official Combats: Is There a Difference Be-tween Winners and Defeated Karatekas? Int J Sports Physiol Perform.

4. Chaabéne, H., et al. (2014). Physiological Responses and Performance Analysis Difference be-tween Official and Simulated Karate
Combat Conditions. Asian J Sports Med, 5(1): 21-29.

5. Kaya, |, Kalkavan, A., Senturk, A., Harmanci, H., Karavelioglu, M. B., Yuksel, 0., Savasli, M. (2013). Analysis of blood lactate and heart
rate of indoor sports athletes as a response to various loads. Turkish Journal of Sport and Exercise, Volume: 15 - Issue: 3 - Pages:
86-89.

6. Korpanovski, N., Jovanovich, S., Dopsaj, M. (2007). Quantitative indicators representation of scoring techniques among top karate
athletes, [KBaHTUTATMBHM NoKa3aTesbyi 3aCTyMILEHOCTM MOEHTMPAjyUNX TEXHUKA KOL BPXYHCKMX KapaTucTal. International scientific
conference. Physi-cal Activity Analytics and Diagnostics. Belgrade

7. 7.Kostovski. (2005). Karate Heian kati [KapaTe XenaHn kaTwu]. Pakung, Skopje.

8.  Kostovski, Z., Mikic, B., Georgiev, G., Djuknovic, N., Ahmeti, V., & Masic, Z. (2013). Anthropo-logical dimensions as predictors of a
competition efficiency in elite

9.  karate athletes. Technic Technologies Education Management-TTEM, 8 (3), 1164-1172. Im-pact Factor: 0.414

10. Kostovski, Z. Mikic, B., Ahmeti, V., Zelkovic, M., Stankovic, N. (2014). Validity of the test in two-hand successive attack techniques
with top karate athletes. Technics technologies edu-cation management - TTEM, 9 (2), Impact factor: 0.414

11. Kostovski, Z., Bukanovié, N., Gligoroska, P. J., Maéi¢, Z., & Blazevi¢, S. (2015). The

12. Effects of the Six-Week Preparation Period on the Indicators of Body Composition and Physio-logical Characteristics in Top Karate
Fighters from the Republic Of Macedonia.

13. Lehmann, G., Jedliczka, G. (1998). Investigations about the event specific profile of karate. Leistungssport, 28(3), 56-61

14. Mattias, B. (1999). Mawashi-geri. Godan Examination Report. Montréal, Québec, Canada

70



SPORT SCIENCE INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

15. Vidranski, T. (2011). Analysis of the point value and outcomes karate fight (In Croatian). Zbornik radova 20. ljetnu $kolu kineziologa
Republike Hrvatske, Porec, 21-25 6 532-536.

16. Vidranski, T, et al. (2015). Differences in technical and tactical indicators of attacks and counterattacks in elite male karate
fighters. Acta Kinesiologica, 9 1: 19-24.

17. Peric, D. (2001). Statistics used in sports and physical education [Statistika primenjena u sportu i fizickom vaspitanjul. Beograd.
Ideaprint

18. Tabben, M., Chaabéne, H., Franchini, E., Tourny, Chamari, K., Coquart, J. (2014). The Influence of karate practice level and sex on
physiological and perceptual responses in three modern karate training modalities. Biol. Sport, 31:201-207.

19. Wasik, J. (2010). The structure of the roundhouse kicks on the example of a European Champion of taekwon-do. Institute of
Physical Education, Jan Dtugosz University of Czesto-chowa, Czestochowa, Poland.

20. Zaborski, B. (2012). Measurement characteristics of situational motor stereotypes in kumite [MepHu KapakTepncTuku Ha
CMTYauMoHO MOTOpUYKKTe cTepeoTnnu Bo Kymute], Ckonje (Marnctepcku Tpya)

PROMJENE §ITUACION0-MOTORI6KIH SPOSOBNOSTI KARATE SPORTISTA U PRIPREMNOM |
PREDTAKMICARSKOM RAZDOBLJU

Razvoj modernog karatea je povezan sa sve veéim prisustvom nauke Ciji su rezultati istrazivanja nasiroko
koristeni u trenaznim procesima karatista. Sva ova istraZzivanja su doprinijela izgradnji nau¢ne osnove u
sportu. Postizanje vrhunskih sportskih rezultata je uslovljeno nizom predispozicija koje bi savremeni takmicari
trebalo da posjeduju. Istrazivanje je provedeno na stratificiranom uzorku od 16 karatista, potencijalnih ¢lanova
reprezentacije Republike Kosovo, u periodu priprema prije uCes¢a na Svjetskom kupu za U21, juniore i kadete
u Cileu 2019. Glavni cilj istrazivanja je utvrditi promjene u situaciono-motori¢kim sposobnostima karatista
nakon deset sedmica programiranog treninga. Osnovni deskriptivni statisticki parametri su izra¢unati za svaku
varijablu, na primjer: aritmeti¢ka sredina (srednja vrijednost), standardna devijacija (SD), donja (minimalna)

i gornja (maksimalna) granica rezultata. Multivarijantna analiza varijanse (MANOVA) i univarijantna analiza
varijanse (ANOVA) su koristene za utvrdivanje medugrupnih razlika u artimeti¢kim sredinama, kao i razlike
unutar grupa. Analiza post hoc LSD testa je primijenjena kako bi se utvrdio specifi¢ni uticaj svake varijable u
stvaranju grupnih razlika. Analiza dobijenih rezultata istrazivanja je otkrila statisticki znacajne razlike izmedu
tri vremenske sekvence u tri varijable.

Kljuéne rijeci: trening, karate, situaciono-motoricke sposobnosti
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ABSTRACT

The research was conducted with the aim of determining the level of agility of football players from three football
teams that are in different ranks of the competition (Super League, First Division and Second Regional Division).
60 football players (20 from each team) participated in the testing. The Hexagon agility test, Zig-zag test, Illinois
agility run test, “T" test, Balsom agility test, and Arrowhead agility test were used to assess agility. In addition to
descriptive parameters, the analysis of variance for independent samples (one-way ANOVA) and Post hoc analysis
(Scheffe) were used in the analysis. After the data were processed, the obtained results showed a significant
difference between the players of the three teams in all tests. By further analysis, the results showed that the
players of the team from the Super League differ significantly (they are better) in all tests than the players who
play in the Second Division. Compared to the team from the First Division, Super League players do not differ
significantly only in the Hexagon agility test (p =.163), while in other tests, they are significantly better. If the
relation between the players from the team of the First and Second Divisions is observed, the significance of

the differences is recorded only in the Zig-zag test (p = .013) in favour of the team from the First Division. It can
be concluded that the results of agility are significantly influenced by the rank of the competition (primarily at

the highest in relation to the lower ones), which requires an appropriate level of physical and technical-tactical
preparation that football players must possess. As a conclusion, it can be reported that the differences between

football players in lower leagues are much smaller.

Keywords: agility, football, competition rank, footballers

INTRODUCTION

With each new football season, great progress
can be noticed in the physical performance

of players because a large part of the training of
professional football teams is dedicated to physical
preparation and the importance of its improvement
(Dellal et al., 2015; Folgado et al., 2015; Lockie et
al,, 2018). Trends in world sports, as well as in
football, emphasise the need for better physical
preparation because fitness training is essential
for top preparation and performance (Wong et al.,
2010). Each player has specific requirements based
on which the appropriate method, work contents
and load intensity are programmed. Physical
preparation correlates with the playing position
(Bloomfield, Polman, & 0'Donoghue, 2007; Di Salvo
et al,, 2007; Martin-Garcia et al., 2018; Gai et al,,
2019), body constitution (Sutton et al. al., 2009), and
the level of technical knowledge (Dellal et al., 2010),

12

but also the rank of the competition (Gissis et al.,

2006; Turgut, Nurtekin, & Halil, 2009).

Midfielders cover the greatest distance, and
professional players run more than amateur
players (Mohr, Krustrup, Bangsbo, 2003; Stglen et
al,, 2005). High-intensity running involves sprints
that are repeated for approximately 90 seconds for
2-4 seconds (Stalen et al.,, 2005), with the distance
covered in the second halftime being significantly
reduced by about 5% compared to the first halftime
(Rienzi et al., 2000). But speed alone is not the only
important fitness component. Speed in football can
be defined as speed of movement, speed of reaction
and speed of acceleration during the first step
(explosiveness) (Chapman, Derse, & Hansen, 2008).
However, another important component relates to
agility.
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Agility in football is the ability to quickly change
direction in unpredictable and changing game
situations, but it is not only efficiency in movements,
but also the ability to limit the time between
deciding on a new movement and executing that
movement (Schmid & Alejo 2004). This motor ability
is a very complex ability that correlates with other
factors: coordination, strength, speed, endurance,
and balance (Sekuli¢ et al., 2013; Kokli et al., 2015).
Bompa (2006) treats agility as a combined ability

of fundamental abilities of speed and coordination.
Football is considered to be a sport of agility
(Weineck, 1999), so agility for football is one of the
most important motor abilities from the aspect of its
contribution to achieving top sporting achievements
(Graham, 2000; Bompa, 2006; Pojskic¢ et al., 2018),
especially the cognitive element of agility (Young,
Dawson, & Henry, 2015).

In recent years, agility has very often been viewed
in the professional literature as part of the SAQ
block (speed, agility, quickness), which also involves
speed and explosiveness (Graham, 2000; Pearson,
2001; Brown & Ferrigno, 2005; Kokli et al., 2015).
This method of joint training of the mentioned

three abilities has become very popular and

widely used (Jovanovic¢ et al., 2011; Milanovic et

al., 2013; Karthick, Radhakrishnan, & Kumar, 2016;
Trecroci et al., 2016; Kumar, 2018). The connection
between these three abilities is supported by the
fact that most tests that assess agility are related
to the speed of performing and explosiveness

of movement (Pauole et al., 2000; Sporis et al.,
2010a; Sporis et al,, 2011). However, there are

also scientific views that claim that despite the
significant correlation between these three abilities,
there are certain characteristics sufficiently
authentic and indigenous for each of the above, so
it is considered that specific testing and training
procedures should be used for each of them (Little
& Williams, 2005), which can help coaches when
planning training sessions.

METHOD

PARTICIPANTS

In this paper, the difference in the level of agility
between the three football teams that are in
different ranks of the competition was being
determined. The testing involved 60 players from
three football teams of different rankings: 20
players from the team competing in the Super
League, which represents the first rank of the
competition, then 20 players from the team
competing in the First Division, which represents the
second rank of the competition, and 20 players from
the team competing in the Second Regional Division
representing the third rank of the competition. At

the time of testing, the Super League football team
occupied the middle of the table comprising 20
clubs. The team from the First Division was in the
lower part of the table comprising 18 clubs, while
the team from the Second Regional Division took
the leading position on the table also comprising
18 clubs. Before the testing was performed, the
written consent of the players of all three teams
was obtained, as well as the official permission of
the club management. The research was organised
in accordance with the recommendations for clinical
research given by the World Health Organisation
(WHO) within the Helsinki Declaration (2013).

DESIGN AND TESTING PROCEDURE

In order to ensure the accuracy of the experimental
testing, two trials were organised on two different
days in order for the players to get acquainted

with the way the testing was conducted. Two days
after the last trial testing, an experimental testing
was performed. Each of the tests was repeated
three times, so the best value was taken for further
analysis. To assess the level of agility of football
players from three football teams of different
competition ranks, six tests were used (Topend
Sports) for which previous research has determined
to be reliable and valid for agility assessment:
Hexagon agility test (Beekhuizen et al., 2009), Zig-
zag test (Kutlu & Dogan, 2018), Illinois agility run test
(Hachana et al., 2014; Kutlu, Yapici, & Yilmaz, 2017),
Agility “T" test (Pauole et al., 2000; Fessi et al., 2016),
Balsom agility test (Wrigley, 2016), and Arrowhead
agility test (Lockie & Jalilvand, 2017; Rago et al.,
2020). Both trial and experimental testing was
conducted on grassy terrain with natural grass in
full sports equipment. After completing each test
and before moving on to the next, there was a rest
period of 10 minutes to avoid the negative effects on
testing caused by fatigue.

STATISTICAL ANALYSES

A statistical package IBM SPSS Statistics v. 21.
was used for data processing. From the statistical
descriptive parameters, the arithmetic mean

from the measures of central tendencies and the
standard deviation from the measures of dispersion
were used in the analysis. From the domain of
comparative statistics, in order to obtain possible
differences between the players of the three clubs,
an analysis of variance for independent samples
(one-way ANOVA) and post hoc analysis (Scheffe)
were used to determine the specific difference
between groups. The significance level is p < 0.05.

13
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RESULTS
Table 1: Basic statistics of the examined groups and significance of differences (ANOVA)
Descriptives ANOVA
Agility tests Super league 1. division 2. division F Sig.
Hexagon agility test 10.97 (£0.22) 11.07 (£0.12) 11.15 (£0.13) 6.52 .003*
Zig-zag test 6.13 (£0.14) 6.34 (£0.23) 6.5 (£0.1) 26.25 .000%*
Illinois agility run test 15.04 (£0.18) 15.24 (£0.11) 15.34 (£0.09) 25.19 .000%*
“T” test 9.13 (£0.17) 9.33 (£0.07) 9.41 (£0.09) 29.12 .000%*

Balsom agility test 11.93 (£0.11)

12.18 (£0.16)

12.26 (£0.09)  41.84  .000*

Arrowhead agility test 15.01 (£0.18)

15.25 (£0.16)

15.33 (£0.07) 26.36 .000*

Group data represent the Mean (£ Std. Deviation); *Significance level is p < 0.05

In addition to the descriptive statistics of all three
football teams, Table 1 presents an analysis of
variance for independent samples (one-way ANOVA)
which calculated the differences in agility tests. In
all six tests, there is a significant difference between

football teams of different competition ranks. In
order to precisely determine the existence of a
significant difference between the football teams,
an additional Post hoc analysis has been conducted
using the Scheffe procedure.

Table 2: Post hoc results (Scheffe)

Hexagon agility test Sig. Zig-zag test Sig.
Super league 1. division .163 Super league 1. division .001*
2. division .003* 2. division .000*

1. division Super league .163 1. division Super league .001%*
2. division .255 2. division .013*

2. division Super league  .003* 2. division Super league .000*
1. division .255 1. division .013*

Illinois agility run test Sig. “T” test Sig.
Super league 1. division 000* Super league 1. division 000*
2. division 000* 2. division 000*

1. division Super league  000* 1. division Super league 000*
2. division .081 2. division .104

2. division Super league  000* 2. division Super league 000*
1. division .081 1. division .104

Balsom agility test Sig. Arrowhead agility test Sig.
Super league 1. division 000* Super league 1. division 000*
2. division 000* 2. division 000*

1. division Super league  000* 1. division Super league 000*
2. division .089 2. division .196

2. division Super league  000* 2. division Super league 000*
1. division .089 1. division .196

Table 2 shows the results of Post hoc analyses
(Scheffe) for agility tests that show possible
differences between each individual group. The
players of the team from the Super League are
significantly different (they are better) from the
players of the team from the Second Division in
all agility tests. If the Super League players are
compared to the players from the First Division,
the difference does not exist only in the Hexagon
agility test (p =.163), while in other tests they
are significantly better than their lower league
counterparts. If the football players from the First
and Second Division teams are compared, the
significance of the differences is recorded only
in the Zig-zag test (p = .013) in favour of the First
Division team.

4%

DISCUSSION AND CONCLUSION

The results of this research showed that there is a
difference in the level of agility between the players
of the elite football team (Super League) and the
football players from the teams of lower ranks of the
competition. It should be noted that the players from
the Super League football team have a long sports
experience in the elite rank of the competition, so

it was expected that, given the necessary physical
and technical-tactical performance for that level of
football, they will be better in all agility indicators
than lower league teams. These results confirm

the already existing research on this topic (Kaplan,
Erkmen, & Taskin, 2009; Slimani & Nikolaidis, 2017;
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Pena-Gonzalez et al., 2021), which also indicate a
higher level of physical performance, which includes
agility, with elite football players in relation to those
from lower, amateur or semi-amateur ranks of the
competition.

On the other hand, the two lower league teams did
not differ too much in the agility tests regardless
of the fact that they are in different ranks of the
competition (second and third rank, respectively).
The only statistically significant difference appeared
in the Zig-zag test (p =.013) in favour of the team
from the First Division. The explanation can be
found in the fact that the general quality between
the lower leagues is quite uniform, as well as in
the fact that the sports form of the team from the
First Division was in decline at the time of testing
because the team was in the lower part of the rank
list. Unlike this team, the team from the Second
Regional Division was at the top of its group’s

table in the regional competition, thus expressing

a high level of sports form and general physical
and technical-tactical readiness. We should also
not neglect the psychological state of the football
players of both lower league teams in the moments
of different competitive success in which they were
at the time the testing was conducted.

The results in physical performance in lower
football leagues are generally at the same or
similar level (Seeterbakken et al., 2019), while elite
footballers are at a higher level than those of lower
rank, especially when it comes to fast and explosive
movements (agility factors) which require maximum
oxygen consumption (VO2 max), which indicates a
strong connection between aerobic capacity and
anaerobic strength with the performance in elite-
level football (Ostoji¢, 2004). A high level of agility in
athletes (football players) is often the decisive factor
for achieving result efficiency, i.e. it is justifiably
classified as a key element for success (Pearson,
2007; Rampinini et al., 2007; Adil, Tangkudung, &
Hanif, 2018). The development of the dynamics

of the football game places new demands on the
development of the specific condition of football
players; therefore, agility has an increasingly
important function in modern football (Milanovi¢ et
al,, 2013; Sermaxhaj et al., 2018; Krolo et al., 2020).
More attention should be paid to that ability in
fitness preparation by creating situational conditions
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MOTORICKA AGILNOST FUDBALERA RAZLICITOG NIVOA TAKMICENJA

IstraZivanje je izvrseno sa ciljem da se utvrdi nivo motori¢ke agilnosti fudbalera tri fudbalske ekipe koje se
nalaze u razlicitim rangovima takmicenja (Superliga, Prva divizija i Druga regionalna divizija). U testiranju je
ucestvovalo 60 fudbalera (po 20 iz svake ekipe). Za procjenu motoricke agilnosti koristeni su Hexagon agility
test, Zig-zag test, Ilinois agility run test, ,T" test, Balsom agility test i Arrowhead agility test. Osim deskriptivnih
parametara u analizi je koriStena analiza varijanse za nezavisne uzorke (one-way ANOVA) i Post hoc analiza
(Scheffe). Nakon obradenih podataka dobijeni rezultati pokazali su statisticki znacajnu razliku izmedu fudbalera
tri ekipe u svim testovima. Daljom analizom, rezultati su pokazali da se fudbaleri ekipe iz Super lige statisticki
znacajno razlikuju (bolji su) u svim testovima od fudbalera koji nastupaju u Drugoj diviziji. U odnosu na ekipu iz
Prve divizije, superligaski fudbaleri statisticki znacajno se ne razlikuju samo u Hexagon agility testu (p = ,163),
dok su u ostalim testovima statisti¢ki znacajno bolji. Ako se posmatra odnos izmedu fudbalera iz ekipe Prve i
Druge divizije, statisti¢ka znacajnost razlika biljeZi se samo kod Zig-zag testa (p = ,013) u korist ekipe iz Prve
divizije. MozZe se zakljuciti da na rezultate motoric¢ke agilnosti znacajno uti¢e rang takmicenja (prvenstveno

kod najviseg u odnosu na niZe) koji zahtjeva i odgovarajuci nivo fizicke i tehni¢ko-takticke pripremljenosti koju
fudbaleri moraju da posjeduju. Kao zakljuak se moZe izvesti i to da su razlike izmedu fudbalera u nizim ligama

mnogo manje.

Kljuéne rijeci: agilnost, fudbal, rang takmicenja, fudbaleri
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ABSTRACT

Based on previous research, the aim of this systematic review research was to determine which barriers to
physical activity occur in the elderly. For collecting literature, the following data bases were searched: Google
Scholar, PubMed, Web of Science and Research Gate, using all available papers in the period from 2002 to 2017.
A descriptive method was used to analyse the obtained data, and all the titles and abstracts were reviewed

for potential papers that were included in this systematic review research. A total of 20 studies met the pre-
defined criteria and were included in the quantitative analysis. The results were obtained after analysing the
guestionnaires that the responders filled in to evaluate the barriers. This systematic review research shows that
there are still a large number of barriers that occur in the elderly. The health condition, lack of time and fear of
injury are not the only barriers, but there are also a large number of barriers that prevent the practice of PA.
Some of these barriers can be affected and the attitude towards them can be changed, improving the conditions
in which elderly people can practice PA, such as transport, the environment, the lack of training facilities, and the

lack of professional assistance.

Keywords: physical activity, barriers, seniors, elderly people

INTRODUCTION

s an inevitable progressive process, the general

decline in physiological functions and all motor
abilities is one of the main characteristics of aging
(Lopez, Mathers, Ezzati, Jamison, & Murray, 2006).
Physical activity (PA) is important for healthy
aging, and as a complex and dynamic process, it
contributes to reducing all-cause mortality and
preventing many chronic conditions, including
coronary heart disease, colon and breast cancer,
as well as type Il diabetes (Cress et al., 2004;
Friedenreich, 2001; Physical Activity Guidelines
Advisory Committee, 2008). Physical activity is
thought to improve body fat distribution, physical
functioning, and mental health (Friedenreich, 2001).
Physical activity has the potential to preserve and
improve physical and mental health as well as
the quality of life even in older adults who have
previously led a sedentary lifestyle and have
chronic diseases (Chodzko-Zajko et al., 2011;
Nelson et al., 2007; Physical Activity Guidelines
Advisory Committee, 2008). The focus of previous

research has been on healthy young and middle-
aged people (King, 1997), but researchers have
recently highlighted recommendations for PA in
populations such as the elderly. Recently published
recommendations for physical activity suggest that
the elderly should engage in moderate PA for at
least 30 minutes five times a week or 20 minutes
with more intense PA for 3 days; 8-10 strength
exercises for 2 days; and flexibility exercises for

at least 10 min (Nelson et al,, 2007). However,
practicing PA in most elderly people is not in line
with the current guidelines (Australian Institute

of Health, 2012; Roth, Millett, and Mindell, 2012;
Haley & Andel, 2010). A national survey of adults in
Germany (Bratan, 2013) found that 72.8% of elderly
women and 65.3% of elderly men (over 65 years of
age) did not reach the recommendation for PA of at
least 2.5 hours per week of moderate-intensity.
One of the solutions for engaging in PA and
maintaining it is to develop an awareness of the
positive factors that are good for an individual's
health. Engaging in PA results in an improvement of
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the health status, leading to a reduction in the need
for health services in the elderly (Brawley, Rejesk, &
King, 2003). As an outdoor physical activity, walking
is one of the activities that are most accessible to

the elderly and most applicable (Lim & Taylor, 2005),

and at the same time, it is very useful for health and
functioning (Simonsick et al., 2005). However, as
there are barriers in all people, they occur daily in
the elderly, which is the reason for the reduction of
PA in them. Obstacles can be related to a person’s
health condition, such as illness and mobility
difficulties, or the environment, inaccessibility to
facilities, lack of footpaths, and lack of transport

to certain places (Hovbrandt et al., 2007). Poor
health is presented as the most commonly reported
barrier (Newson & Kemps, 2007; Rasinaho et al,,
2007; Schutzer & Graves, 2004; Cohen-Mansfield

et al., 2003). The lack of facilities, lack of interest,
lack of time, and various external barriers are also
presented as obstacles (Dawson et al., 2007, Kowal
& Fortier, 2007) where the lack of time refers to
the time required to perform activities and the time
required for transport (Booth et al. 1997, 2002;
Chogahara et al. 1998; King et al. 2000; O'Brien
Cousins 2003; Wilcox et al. 2000). Age, gender and
socioeconomic differences, as well as obesity,
depression, mobility limitations, and chronic health
conditions affect the nature of barriers to physical
activity experienced by elderly people (Patel et al.,
2012; Sallinen et al., 2009; Rosqvist et al., 2009;
Rasinaho et al., 2007). In a study conducted by Chao
et al. (2000), the results showed that elderly people
need time to adopt the habit of practicing moderate
PA. One of the few studies in this area that deals
with barriers to PA - measured as global ones -
predicts a decline in physical activity in women and
men (Steptoe, Rink, & Kerry, 2000). These results
show that barriers have an impact on the smooth
functioning of PA.

Based on previous research, the aim of this
systematic review is to determine which barriers to
physical activity occur in the elderly.

SUBJECT AND PROBLEM

RESEARCH SUBJECT

The research subject are the PA barriers that occur
in the elderly.

RESEARCH PROBLEM

Based on the set subject of the research, and within
the research problem, it was necessary to answer
the question - what are the barriers for PA in the
elderly?

RESEARCH METHOD

The following databases were searched for the
collection of literature: Google Scholar, PubMed,
Web of Science, and Research Gate, using all
available papers from 2002 to 2017. The following
keywords were used: physical activity, barriers,
elderly people, and old people.

The search was exclusively concerned with
transversal studies and original scientific papers
from the available journals. In the first phase

of the search, the relevance of the titles and
abstracts of the identified papers was checked. In
the second phase of the search, complete papers
were downloaded and considered for inclusion.

References from all collected papers were reviewed
to obtain more research that studied this area.
Papers included in the systematic review survey had
to have respondents over 60 years of age, and the
study dealt with barrier testing for PA and excluded
studies that were longitudinal in nature, written in
languages other than Serbian and English, as well
as studies in which respondents were younger than
60. A descriptive method was used to analyse the
obtained data.

RESULTS

A total of 403 relevant studies were identified

by searching the database. After removing the
duplicates, 193 studies remained. Based on the title
and abstract review, 40 studies were rejected (17
after title analysis and 23 after abstract analysis), 42
studies were excluded because they did not include
barriers to PA, 45 studies were excluded due to

an inadequate sample of respondents, 46 studies
were excluded due to a lack of output data, while 20
studies that met the inclusion criteria were included
in the systematic review.
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{Papers included} { Acceptability J { Screening J { Identification J

The collected surveys used for this paper are shown
in Table 1.In Table 1, each survey is presented using

Papers identified through the

database

search (n =403)

The number of papers after

duplicate

removal (n =193)

Papers excluded on the basis of
title and abstract
(n=40)

Papers excluded because the
barriers were not included (n =
42)

Papers that meet the inclusion
criteria (n = 20)

Papers excluded due to an
inadequate sample of
respondents (n = 45)

Papers excluded due to an
inadequate output (n = 46)

the following parameters: the survey (first author

and year of publication), country, the sample of
respondents (number of respondents N, groups,
years, and PA involvement), methods, and results.

Table 1:
Authors and The sample of respondents Methods Results
year Country
Number Age PA involvement
and groups
SA = 60% E, 42%
NE
LT = 19% E, 14%
NE
Booth et al. N = 402 > 60 Questionnaire, | LC = 3% E, 6% NE
(2002) years 18 barriers NE = 7% E, 7% NE
Australia PA = 11% E, 18%

Exercisers and non-
exercisers

NE

FI = 23% E, 29%
NE

HC = 7% E, 17% NE
LE = 2% E, 4% NE
LM = 6% E, 5% NE
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Cohen-
Mansfield et
al. (2003)

USA

N =227

74-85
years

Sedentary lifestyle

Questionnaire,
7 barriers

WB = 89%
HC = 53%
LT = 25%
LM = 29%
LE = 12%
WC=11%
LC, D, LI = 16%

Dergance et
al. (2003)

USA

MA = 63 EA
=37

71-74
years

Sedentary lifestyle

SDHEQ

LI = 19% MA and
45% EA

LC = 11.1% MA and
45.9% EA

SA = 18.9% EA

LC = 6.3% MA,
21.6% EA

LK = 1.6% MA,
16.2% EA

Grossman
and Stewart
(2003)

USA

>75
years

Sedentary lifestyle

Questionnaire,
15 questions

HC = 66%
LT = 33%
PA = 20%
WC = 85%

Kalavar et al.
(2005)

USA

m=<
LT

U1 >

66-79
years

Sedentary lifestyle

Questionnaire,
10 questions

WC, HC, FI, LT, LM,
LI, LD, PA, BE, LS

Less et al.
(2005)

USA

> 65
years

Exercisers and non-
exercisers

Questionnaire,
12 barriers

LM = 35% E, 16%
NE

HC = 18% E, 14%
NE

D = 24.5% E, 45%
NE

LD = 13.5%, 7% NE
SA =11%, 17% NE
WB = 8%, 0% NE
PA = 5%, 10% NE
WC = 3%, 24% NE
NeE = 3%, 31% NE
FI = 0%, 48% NE

Kolt et al.
(2006)

New
Zealand

60-79
years

Sedentary lifestyle

Questionnaire,
10 questions

LM, LK, HC, C, E

Kowal and
Fortier (2007)

North
America

> 60
years

Physically active

Questionnaire,
14 questions

LI = 5%
D =5%
LT = 38%
HC = 19%

Ayiesah
(2007)

Asia

> 60
years

Exercisers and non-
exercisers

CHAMPS

LD = 13%
LK = 7%

00 = 27%
LT = 27%
HC = 27%

Mathews et
al. (2010)

USA

AA =95
Al = 34
CA =36
L=10
VA = 26
W =195

60-75
years

Questionnaire,

HC = AA, AL, W
FI = AA, AL, W
D=ALL W
E=AAALL W
NZ = AI, W
F=AA

WC = AA, W
LT = AA, V
SA = Al
PA=W
T=ALW
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Moschny et
al. (2011)

Germany

N = 286

72-93
years

Insufficiently active

Questionnaire,
7 questions

LT = 16%
T=18%

FI = 22%
F=23%

LI = 36%
LD = 43%
HC = 58%

Abolfazl et al.
(2011)

Iran

65-86
years

Exercisers and non-
exercisers

Interview

LT, LH, HC, LD

Manaf (2013)

Asia

E=19
NE = 41

> 60
years

Exercisers and non-
exercisers

BPEP, 45
questions

LE = 52%
LM = 38%
D =33%
LK = 37%
LI = 23%
LT = 48%
LC = 28%
HC = 20%
C=13%
T=17%
LH = 25%
F=5%
00 =23%
SuA = 38%
FI = 13%

Patel et al.
(2013)

USA

65-76
years

Physically active

BMPAQ, 13
questions

LM = 16%
PA = 16%
00 =13%

Bethancourt
et al. (2014)

USA

70 years

Sedentary lifestyle

IPAQ

HC, LH, LK

Eroner et al.
(2014)

Finland

MB = 399
AC = 220
PH =135
=39
ML = 55

75-90
years

Sedentary lifestyle

BOPA, 17
questions

WB = 46%

WC = 69 MB, 76%
PH, 77% 1,

HC = 95.6% PH,
69% I, 89% ML

FI = 55%. PH, 87%
I, 44% ML

PA = 64% I, 78%
ML

Macniven et
al. (2014)

a4

Australia

N = 2225

> 65
years

Exercisers and non-
exercisers

Questionnaire,
18 barriers

HC = 52%
FI = 33%
LH = 29%
LT = 15%
LM = 14%
LI = 14%
WB = 12%
IF = 9%
ZB = 6%
LC = 4%
WC = 3%
F=3%
E=4%
T=3%



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

SuA = 48% E, 37%
Sjors et al. Sweden E =104 50-86 Exercisers and non- EBBS NE
(2014) NE = 46 years exercisers LM = 50% E, 24%
NE
LC = 35% E, 18%
NE
Gothe and LT, HC, IF
Kendall USA AA =20 63 years Exercisers and non- Questionnaire,
(2016) exercisers 2 questions
LM, LE, LT, LI =
Aily et al. QBPAFI, 22 | 43%
(2017) Brazil F=61 61 years Exercisers questions FI, PE, = 12%
SA, IF, En = 9%
F=8%

Legend: MA - Mexican Americans, EA - European Americans, SDHEQ - The San Diego Health and Exercise
Questionnaire, HC - Health Condition, PE - Prohibited Exercise, SuA - Sufficient Activity, LM - Lack of
Motivation, LE - Lack of Energy, LT - Lack of time, WB - without barriers, LI - lack of interest, F - finance,
T-transport, LD - lack of discipline, SA - self-awareness, LC - lack of company, LK - lack of knowledge, AP -
aging process, WC - weather conditions, FI - fear of injury, BE - bad experience, LS - lifestyle, E - exercisers,
NE - non-exercisers, D - discomfort, NeE - negative effect, LH - lack of help, C - culture, IF - inaccessibility

of facilities, En - environment, 00 - other obligations, AA - African American, Al - American Indian, W - non-
Hispanic White, L - Latino, VA - Vietnamese American, CA- Chinese American, BMPAQ- Barriers and Motivators
to Physical Activity Questionnaire, BOPA - The Barriers to Outdoor Physical Activity Questionnaire, MB - Minor
barriers, AC - Ambient conditions, PH - Poor health, I - Insecurity, ML - Mobility limitations, QBPAFI - the
Barriers Questionnaire to Physical Activity Practice in the Elderly, BPEP - The Barriers in Physical Activity and
Exercise Participation, EBBS - The Exercise Benefits / Barriers Scale, CHAMPS Activities Questionnaires for

Older Adults.

RESULTS WITH DISCUSSION

A systematic review of the papers determined which
barriers to PA occur in the elderly. The results were
obtained after analysing the questionnaires that the
respondents filled in to assess the barriers. Some
of the questionnaires used were: QBPAFI (Aily et al.,
2017), EBBS (Sjors et al., 2014), IPAQ (Bethancourt
et al,, 2014), BMPAQ (Patel et al., 2013), SDHEQ
(Dergance et al., 2003), and BPEP (Manaf, 2013).
Most studies have been done in the United States
(Cohen-Mansfield et al., 2003; Dergance et al., 2003;
Grossman and Stewart, 2003; Kalavar et al., 2005;
Less et al,, 2005; Mathews et al., 2010; Patel et al.,
2013; Bethancourt et al,, 2014; Gothe and Kendall,
2016), two studies in Australia (Macniven, 2014;
Booth et al., 2002), two in Asia (Ayiesah, 2007;
Manaf, 2013), one in Brazil (Aily et al., 2017), one

in Sweden (Sjors et al.,, 2014), one in Germany
(Moschny et al,, 2011), one in Iran (Abolfazl et al.,
2011), one in Finland (Eroner et al., 2014), and one
in New Zealand (Colt et al., 2006). The age of the
respondents ranged from 50-90 years. The results
obtained from the analysis of the data showed that
there is a large number of barriers to PA that occur
in the elderly. The most common barriers were

lack of time, poor health, lack of motivation, lack of
energy, and lack of company. The poor health barrier
is characterised as the most common barrier (Gothe
& Kendall, 2016) by as many as 66% in Grossman
and Stewart (2003), 58% and 53% of respondents
in Moschny et al. (2011) and Cohen-Mansfield et al.
2003), and 27% in the Ayiesah study (2007). Similar

results were obtained in Kowal and Fortier (2007),
with 19% and 18% in Less et al. (2005). Lack of time
is a barrier that has emerged in all studies except
Colt et al. (2006) and Dergance et al. (2003). 48% of
respondents (Manaf, 2013) said that lack of time is a
barrier to PA.

The most common barrier concerning external
factors was weather conditions. 77% of respondents
in the study conducted by Eroner et al. (2014)
consider weather conditions as a barrier. In the
studies of Mathews et al. (2010), Less et al. (2005),
Kalavar et al. (2005), Grossman and Stewart

(2003) and Cohen-Mansfield et al. (2003), weather
conditions prevented the respondents from
engaging in PA. Most barriers occurred in the
studies of Less et al. (2005) (10), in the study of
Ayiesah (2007) (16), Manaf (2013) (15), and Macniven
et al. (2014) (14). In addition to the most common
barriers, these papers also included the following
barriers: transport, environment, lack of interest,
finances, discomfort during exercise, inaccessibility
to facilities, lifestyle, culture, and lack of help. One
of the barriers was the financial problem of the
respondents, where their answer to the question:

“I do not have enough money to practice PA" was
positive in the study of Mathews et al. (2010), 23% of
respondents answered that in the study conducted
by Moschny et al. 2011), 8% in the study of Aily et

al. (2017), and 5% in the study of Manaf (2013). In
respondents who lead a sedentary lifestyle, the
barriers that occurred were: fear of injury, health,
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aging conditions, lack of knowledge and professional
assistance, lack of energy, and lack of motivation
(Eroner et al., 2014; Bethancourt et al.,, 2014, Colt et
al., 2006; Kalavar et al., 2005; Grossman & Stewart,
2003; Dergance et al. et al,, 2003; Cohen-Mansfield
et al., 2003.) In the study of Cohen-Mansfield et

al. (2003), 89% stated that they have no barriers
preventing them to engage in PA, 46% in the study
of Eroner et al. (2014), 12% in Macniven et al.
(2014), and 8% in Less et al. (2005). The barriers
that were reported by the respondents which can
be affected are transport, lack of knowledge, lack
of exercise facilities, the environment in which they
are located, and lack of professional assistance. By
providing better conditions, transport and a better
environment for engaging in PA, elderly people are
encouraged to show interest and motivation for PA.
It is also very important to provide them with some
kind of education and assistance in exercising by
professionals. Most studies have shown that there
are more external than internal barriers occurring
in the elderly concerning their PA engagement.

The barriers that make it impossible to practice

PA are not significant to a large extent because
respondents will always find a reason not to engage
in PA from a subjective point of view. Subjectively
perceived barriers, apart from poor health, are not
adequate indicators of why someone is not able

to engage in a certain form of PA. There is a great
impact of physical activity on physical and mental
health. In the elderly, physical activity can: improve
health, slow down aging, improve cardiorespiratory
and muscular form, reduce body fat levels, and
reduce the symptoms of depression. Despite

that, the number of elderly people who have daily
physical activity is decreasing. Personal, social,
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BARIJERE ZA FIZICKU AKTIVNOST KOD STARIJIH 0SOBA

Cilj ovog sistematskog preglednog rada bio je da na osnovu predhodnih istrazivanja utvrdi koje se barijere za
fizicku aktivnost javljaju kod starih osoba. Za prikupljanje literature pretrazene su sljedece baze podataka: Google
Scholar, PubMed, Web of Science i Research Gate, koristeci sve dostupne radove u periodu od 2002. do 2017.
godine. Za analizu dobivenih podataka primjenjena je deskriptivha metoda, a svi naslovi i sazeci su pregledani za
potencijalne radove koji su bili ukljuc¢eni u ovo sistematsko pregledno istrazivanje. Ukupno je 20 studija zadovoljilo
unapred definisane kriterije i uklju¢eno u kvantitativnu analizu. Rezultati su dobiveni nakon analize upitnika koji su
ispitanici popunjavali za procjenu barijera. Ovo sistematsko pregledno istrazivanje pokazuje da i dalje postoji veliki
broj barijera koje se javljaju kod starih osoba. Da nisu samo zdravstveno stanje, nedostatak vremena i strah od
povreda jedine barijere, ve¢ postoji i veliki broj barijera koje sprjecavaju bavljenje FA. Na neke od tih barijera moze
da se utice i promijeni stav o njima, poboljSavajuci uslove u kojima stare osobe mogu da se bave FA, kao Sto su
transport, okruzenje, nedostatak objekata za vjezbanje i nedostatak stru¢ne pomoci.

Kljuéne rijeci: fizicka aktivnost, barijere, stariji, stari ljudi
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ABSTRACT

The aim of this research is to determine the effects of programme contents on body composition, functional
abilities and speed of performing technical elements in karate. The sample on which the research was carried
out consists of 15 male subjects aged between 15 and 18 years, with at least three years of practicing karate.
The sample of variables for this study consisted of the following variables: height, weight, flexibility, abdominal
skinfold, biceps skinfold, triceps skinfold, back/subscapular skinfold, body fat mass in %, lean body mass, body
fat mass, kizami tsuki, gyaku tsuki, left mawashi geri, right mawashi geri, maximum heart rate, running speed at
which the anaerobic threshold is broken, heart rate recovery, and TT time - overall Conconi test time. The training
programme lasted 6 weeks with a total of 18 training sessions. During the five weeks, 3 training sessions were
performed per week, with 4 training sessions being performed during the sixth week. The following methods
were used: continuous, discontinuous and interval. The programme was conducted with strict load control via
polar pulsimetry. The results of the multiple analysis of variance showed that due to the implemented six-week-
long programme, there were statistically significant effects of positive transformations for body composition

and the speed of performing individual movements in karate, while these changes were not noted in functional
abilities. Based on the results of this research, the implemented plan and programme had a positive effect on
the transformation of karate athletes as well as the effects that should be taken into account in the process of
planning and programming karate training.

Keywords: martial arts, performance, programming, transformation

INTRODUCTION
so as to apply appropriate training incentives in
the preparation of athletes. Karate has a complex
lympic karate is described as a modern martial structure, and the physical fitness, technique,
art that is constantly evolving, and whose tactics, and mental state of the competitors
performance requires athletes to develop and affect successful performance. Anthropological
maintain a high level of physical fitness as part measurements provide information about body
of their preparation. It is therefore important to proportions and characteristics of an individual,
understand the characteristics of the components and they are important for the development of

involved in physical performance in this sport
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the overall profile of an athlete (Ratamess, 2012).

Karate belongs to the group of polystructural acyclic

sports but differs from the other sports in such a
way that its basic intention - symbolic destruction
of the opponent - is achieved by simultaneous

or strictly controlled kicks and punches (Kapo,
2011). Karate practicing develops general and
situational motor skills as well as intellectual and
functional abilities; it acts on the formation of a
specific structure of personality traits, motivation
and the value system (Kapo, 2010). The most
important factors that determine the morphological
characteristics and body composition are: genetic
factor and environmental factor (diet and exercise).
The amount of adipose and muscle tissue increases
rapidly in the first 6 months after birth and in

early adolescence (Haywood, & Getchell, 2019). It

is especially important to emphasise that, in the
period from 10 14 years of age, active boys (who
have 6 hours of training per week) significantly
increase muscle and total mass within 4 years,
while their adipose tissue remains at the same
level in contrast to inactive boys (Parizkova &

Roth, 1972). Thus, physical activity has a positive
effect on the quality of body composition during

the period of growth and development. Body
composition is one of the five components of

health fitness that describes the body tissue
components. Body composition, also known as
kinanthropometry, comprises an assessment of
body composition and body components. This
includes muscles, bones and fat, paying attention
to the size, shape and proportions of each tissue.

It gives us an insight into the relationship between
the two components, fat and non-fat mass. Karate
training is recommended for a group of younger
children because it improves body position and

fat distribution symmetry. Karate training should
be introduced as one of the forms of physical
activity in physical education during initial school
years (Tomasz et al., 2020). Under the influence of
programmed trainings, positive transformations
within the body indicators may be expected (Kapo
et al., 2015). By practicing karate, it is possible

to initiate transformational processes causing
development or maintaining the functional ability
at the achieved level, morphological characteristics
and motor skills, among which the development of
strength is dominant (Kapo, 2010). Maintaining an
appropriate training system is crucial to build a top
competitor. Training should be optimised to achieve
the best results and simultaneously aimed at the
rationalisation of the improvement pertaining to the
functions and skills of competitors at each stage of
their biological and sporting development. Solutions
are still being sought to develop the best selection
criteria and overcome constraints. Performance
outcomes have always represented such criteria,
while limitations have been a major determinant of
biological development and functional abilities of
the body. High-level sports performance can only be
achieved by competitors in the right circumstances.
The selection of appropriate morphological criteria
for a particular sport is vital because the somatic

structure of the body is strongly determined by
genetics, which can only be modified to a limited
extent by training. Karate training has a large

effect on body fat and overall energy consumption
(Imamura et al., 1998). The number of scoring has
increased, motives for climbing the podium as

the first-place winner have improved discipline,
sportsmanship, knowledge of techniques, refereeing
rules, and the coach-competitor-arena relationship.
The heart rate during the fight is between 170-180
beats per minute, which corresponds to aerobic and
anaerobic effort (Marques, 2014). Functional abilities
in the equation of specifying the success of karate
practitioners occupy a special place, so karate as

a competitive sport (kumite) belongs to the mixed
aerobic-anaerobic sports. Endurance is considered
by many to be a functional ability (aerobic,
anaerobic or mixed type) because the dominant

role in its manifestation is played by cardiovascular
and respiratory abilities and motivation (Kules,
1998). The training planning process is a complex
management action which determines the goals and
tasks of training, terms for their implementation,
terms of control, election and main competitions,
the time necessary to reach peak physical

condition, and the necessary technical, material and
personnel conditions. The aim of this research is to
determine the effects of programme contents on
body composition, functional abilities and speed of
performing technical movements in karate.

METHODS
SAMPLE OF PARTICIPANTS

The sample of participants in this research
consisted of 15 male participants of all weight
categories from the Karate Club “Bushido” Sarajevo
and Karate Club "Mai" Praca, aged between 15 and
18 years, with at least three years of practicing
karate. All participants were clinically healthy.

SAMPLE VARIABLES

In this study, 17 variables of 9 body composition
variables were used, being as follows:

1. Height — Athlete’s height; 2. Weight - Athlete’s
weight; 3. T1 — Abdominal skinfold; 4. T2 - Biceps
skinfold; 5. T3 — Triceps skinfold; 6. T4 - Back-
subscapular skinfold; 7. Body Fat Mass % - Body fat
mass in %; 8. LBM - Lean body mass and 9. BFM -
Body fat mass.

Four variables related to the speed of performing
technical elements in karate, being as follows:

1. Kiz - Kizami tsuki; 2. Gyaku - Gyaku tsuki; 3. LM -
Left mawashi geri and 4. DM - Right mawashi geri
Four variables for functional abilities, being as
follows:

1. Max FS - Maximum heart frequency; 2. Vd -
Running speed at which the anaerobic threshold is
broken; 3. Hr Recovery — Heart rate recovery and 4.
TT time - The total time of the Conconi test
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DATA COLLECTION METHOD

The testing lasted four days. Initial testing was
performed during the first two days. On the first day,
body composition was measured (by anthropological
instrumentation and Tanita scales), and a test to
assess functional abilities, i.e., the Conconi test was
performed, followed by a day off (due to recovery
and obtaining more accurate data). On the second
day, tests were performed to assess the speed of
performing technical movements in karate, modified
according to (Kule$, 1998). Based on the results
obtained in the initial testing and measurement, a
plan and programme of activities was developed,
which was implemented in 6 weeks. After the
implemented programme, the final testing and
measurement were performed during two days in
accordance with the protocol of activities, similar to
the initial data collection.

BODY COMPOSITION MEASURING
INSTRUMENTS

The body composition of karate practitioners was
measured with a Tanita scale (Tanita BC-418, Tokyo,
Japan) which is a bioelectric scale that uses a
bioelectrical impedance to measure the conductivity
of the body through hydrated muscle. When it
passes to adipose tissue, it creates resistance. This
resistance, known as impedance, is measured and
entered into scientifically validated Tanita equations
to calculate body composition measurements (Kelly
et al., 2012). Preparation for the measurement
required the students to remove metal ornaments
because the lack of metal improves the accuracy of
the analysis, and to avoid exercise or other activity
that leads to perspiring at least 8 hours before the
test, which is important to get accurate results
regarding body fluid content. The athletes were
required to be in their underwear and to stand
barefoot on Tanita scales. A Myprotein skinfold
calliper was used to measure the skinfolds, which
includes a measuring table that can be used as a
guideline for calculating body fat. A dedicated metre,
placed on the wall, was used to measure the body
height.

FUNCTIONAL ABILITY ASSESSMENT TEST

The functional ability assessment test used in

this study was the Conconi test. In 1982, an lItalian
physiologist Conconi Francesco perfected a simple
test, which is not based on blood tests. That test
can give an indication of the health condition status,
the fitness of the athlete and training status. This

is a reliable indicator of the effects of aerobic

exercise. Also, this test is very popular because it is
a simple, inexpensive and non-invasive method of
determining the anaerobic threshold.

CONCONI TREADMILL TEST PROCEDURE

After the usual 15-30 minutes of warm-up, the
subject begins testing. The testing is of weak

to moderate intensity in relation to his abilities.
However, depending on the physical condition of the
subject, the initial running speed should be neither
too low nor too high (less than 70% HRmax).
Testing equipment: Treadmill “LIFE FITNES 9500
HR" 2,5kw; Cardio running computer “Polar RS
800sd multi”; Stopwatch; Conconi test form;
PolarProTrainer.

THE TESTING PROCEDURE IS AS
FOLLOWS:

1. perform 5-10 minutes of warm-up (hear rate up
to 120 beats per minute); 2. record HR in 5-second
intervals; 3. start the treadmill at the speed required
to start; 4. record time and heart rate at every 200
m; 5. increase speed of the treadmill at every 200
meters by 0.5 km/h; 6. end the test after MHR is
achieved or when the subject voluntarily requests
an interruption; 7. stop HR recording and 8. turn on
the cooling or HR lowering programme.

After the test, the recorded “Polar” file from the
heart rate monitor is transferred to a computer into
the “Polar Pro Trainer 5" program which indirectly
calculates the VO?max, anaerobic threshold and
running speed at the anaerobic threshold. The
testing was conducted twice - in the initial state and
in the final state after the implemented programme.

TESTS FOR ASSESSING MOVEMENT
SPEED IN KARATE

The tests used to estimate the speed of performing
technical movements in karate were modified
according to (Kules, 1998):

1. the number of hand punches in 60 seconds
(kizami tsuki); 2. the number of hand punches in 60
seconds (gyaku tsuki); 3. the number of kicks in 60
seconds (left mawashi geri to the head) and 4. the
number of kicks in 60 seconds (right mawashi geri
to the head).

The tests for assessing movement speed were
performed on a punching bag. The test lasted for
60 seconds. The goal of the test is for the athlete
to perform a certain technique with the maximum
number of repetitions in 60 seconds.
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TRAINING PLAN

The plan of the karate training process was made
on the basis of the data obtained by the Conconi test
for each athlete (individual training zones for the
development of aerobic and anaerobic endurance).
The training plan for this study lasted six weeks,
divided into six microcycles. The training plan and
programme was performed in the preparatory
period in which, in addition to specific training,

an additional training regarding the development
of functional abilities was also implemented. The
running training sessions were conducted three
times a week.

In the first microcycle, the work was done in an
extensive aerobic zone for 40 minutes, and the work
method was continuous. In the second microcycle,
the duration of the activity was increased from 40
to 60 minutes. The work method and the training
zone remained the same. The third microcycle was
performed in an extensive aerobic zone, for 20-30
minutes with a continuous work method. The fourth
microcycle was done in the aerobic-anaerobic zone,
with a discontinuous work method lasting between
15 and 20 minutes. The fifth microcycle was done in

the anaerobic threshold zone, in the interval method.

At the end of the sixth microcycle, a combination of
anaerobic and regenerative zones was performed.

The interval method was used in the anaerobic zone.

The programme was conducted with strict load
control via polar pulsimetry for each athlete.

RESEARCH ETHICS

All procedures were performed in accordance with
the recommendation of the Helsinki Committee
and ethical standards of the University of Sarajevo
Ethics Committee.

STATISTICS

After the normalisation of nominal variables,

the following parameters that characterise the
sample were determined at the elementary level:
minimum value, maximum value, range, arithmetic
mean, standard deviation, coefficient of variance;
skewness, kurtosis, with the Kolmogorov-Smirnov
test that will be used to determine the form of data
distribution. In order to determine the relations

of functional abilities and specific variables, the
Kolmogorov-Smirnov Z-value, Parson’s correlation
coefficient and multiple analysis of variance were
applied. The statistical programme SPSS 22.0 was
used for data analysis.

RESULTS

Table 1 shows the average values and measures

of deviation for individual variables before and

after training. With the exception of body height, all
variables show some change in their average values
after the programme activities, which can be seen
from the values of the arithmetic mean.

Table 1: Average values of deviation measures for individual variables before and after training and Kolmogorov-Smirnov

Z-values, curvature index and flatness

Measure Situation Min Max AS SD Kolmogo The Flatness Curvatu
rov- significanc  Index re Index
Smirnov e level of
Z-value deviation
from
normality
Height Before the 162.0 194.0 175.9 8.7 0.72 0.66 0.48 -0.33
programme
After the 162.0 194.0 175.9 8.7 0.72 0.66 0.48 -0.33
programme
Weight Before the 55.0 89.0 66.4 9.3 0.79 0.55 1.08 1.00
programme
After the 53.5 87.5 65.2 9.2 0.77 0.58 1.05 0.90
programme
T1 Before the 3.5 6.5 4.4 0.8 1.42 0.03 * 1.47 1.55
programme
After the 3.5 5.5 4.3 0.5 1.39 0.04 * 1.21 0.60
programme
T2 Before the 4.0 19.0 8.1 3.3 1.03 0.23 2.59 8.69
programme
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T3 Before the 5.0 10.5 7.0 1.6 0.90 0.38 0.81 -0.17
programme
After the 4.5 10.0 6.6 1.6 0.55 0.91 0.68 -0.35
programme

T4 Before the 5.0 25.5 9.5 5.0 0.95 0.32 2.50 7.71
programme
After the 5.0 20.5 8.6 3.9 0.80 0.53 1.99 5.16
programme

Kiz Before the 44.0 102.0 76.6 19.7 0.90 0.38 -0.59 -1.34
programme
After the 53.0 103.0 84.7 19.0 1.29 0.06 -0.78 -1.37
programme

Gyaku Before the 46.0 98.0 76.6 17.8 0.76 0.60 -0.55 -1.22
programme
After the 56.0 109.0 88.3 18.6 0.84 0.47 -0.57 -1.35
programme

LM Before the 33.0 70.0 51.8 11.0 0.50 0.95 0.17 -0.96
programme
After the 54.0 74.0 62.5 7.4 0.64 0.80 0.32 -1.55
programme

DM Before the 34.0 65.0 494 11.5 0.75 0.61 0.18 -1.76
programme
After the 48.0 73.0 61.6 9.1 0.93 0.34 -0.41 -1.55
programme

Body Fat Before the 8.3 21.7 12.1 3.2 0.91 0.37 1.80 5.08

Mass % programme
After the 7.4 19.9 11.3 3.0 0.83 0.49 1.49 3.91
programme

LBM Before the 47.7 77.0 58.1 8.1 0.87 0.42 0.98 0.56
programme
After the 47.4 76.2 57.7 8.1 0.80 0.53 0.86 0.39
programme

BFM Before the 5.4 13.7 8.3 2.4 0.58 0.88 0.72 0.31
programme
After the 4.6 12.0 7.5 2.3 0.59 0.87 0.46 -0.54
programme

Max FS Before the 186.0 209.0 196.9 7.0 0.52 0.94 -0.24 -0.84
programme
After the 186.0 209.0 197.6 6.7 0.61 0.83 -0.29 -0.82
programme

vd Before the 10.0 16.0 12.6 1.4 0.53 0.93 0.40 1.46
programme
After the 12.5 16.5 13.6 0.9 1.20 0.10 1.82 4.34
programme

Hr Before the 1.3 6.5 2.9 1.6 0.79 0.55 1.02 0.28

Recovery programme
After the 1.0 4.3 2.3 1.1 0.66 0.77 0.62 -0.85
programme

TT time Before the 11.3 20.0 15.7 2.1 0.795 0.55 -0.32 1.23
programme
After the 14.3 20.3 17.0 1.2 0.838 0.48 0.62 3.10
programme

* Kolmogorov-Smirnov Z-value is statistically significant at the level of less than 5%.

Table 1 shows the values and level of significance
of the Kolmogorov-Smirnov Z-values as well as the

the normality of the results distribution in target
variables. Table 2 clearly shows that there is a

curvature and flatness index of individual dependent
variables. One of the assumptions that must be met
to use any parametric procedure, such as Pearson’s
correlation coefficient and analysis of variance, is

correlation that is statistically significant at the level
of less than 5% between the variables: kizami tsuki
(Kiz) and left mawashi geri (LM) before; gyaku tsuki
(Gyaku) and right mawashi geri (DM); left mawashi

9
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geri (LM) and kizami tsuki (Kiz); right mawashi geri
(DM) and gyaku tsuki (Gyaku) after the programme
activities, while a correlation that is statistically
significant at the level of less than 1% is visible
between the variables: kizami tsuki (Kiz) and gyaku
tsuki (Gyaku) before; kizami tsuki (Kiz) and gyaku
tsuki (Gyaku); kizami tsuki (Kiz) and left mawashi
geri (LM); kizami tsuki (Kiz) and right mawashi geri
(DM) after the programme activities. Additionally,
the correlation at this level is visible between the
variables: gyaku tsuki (Gyaku) and kizami tsuki
(Kiz); gyaku tsuki (Gyaku) and left mawashi geri
(LM) before; gyaku tsuki (Gyaku) and kizami tsuki
(Kiz); gyaku tsuki (Gyaku) and left mawashi geri

(LM), and gyaku tsuki (Gyaku) and right mawashi
geri (DM) after the programme. The significance of
correlations at the level of less than 1% also exists
between the variables: left mawashi geri (LM) and
right mawashi geri (DM) before; left mawashi geri
(LM) and kizami tsuki (Kiz), left mawashi geri (LM)
and gyaku tsuki (Gyaku), and left mawashi geri (LM)
and right mawashi geri (DM) after the programme
contents, as well as between the variables right
mawashi geri (DM) and left mawashi geri (LM)
before and left mawashi geri (LM) and kizami

tsuki (Kiz); right mawashi geri (DM) and gyaku
tsuki (Gyaku), and right mawashi geri (DM) and left
mawashi geri ( LM) after the programme contents.

Table 2: Values and significance levels of Pearson’s correlation coefficients between different speed indexes of individual

movements in karate before and after the programme activities

Variable Situation Kiz Gyaku LM DM
Kiz Before Correlation 1 0.937 **  0.631 * 0.481
Significance - 0.000 0.012 0.069
level
After Correlation 1 0.969 **  0.687 0.802 **
Xk
Significance - 0.000 0.005 0.000
level
Gyaku Before Correlation  0.937 ** 1 0.733 0.621 *
Xk

Significance 0.000
level

- 0.002 0.013

After Correlation  0.969 **

1 0.701 0.852 **

kX

Significance 0.000

- 0.004 0.000

level
LM Before Correlation 0.631 * 0.733 ** 1 0.772 **
Significance 0.012 0.002 - 0.001
level
After Correlation 0.687 ** 0.701 ** 1 0.867 **
Significance 0.005 0.004 - 0.000
level
Before Correlation  0.481 0.621 * 0.772 1
* %
DM Significance 0.069 0.013 0.001 -
level
After Correlation  0.802 ** 0.852 **  0.867 1
Xk
Significance 0.000 0.000 0.000 -

level

*The correlation is statistically significant at the level of less than 5%
less than 1%

Table 3. Body fat mass (BFM) significantly and
negatively correlates with the variables gyaku
tsuki (Gyaku) and left mawashi geri (LM), which
means that the values of body fat mass (BMF) are
higher and the values in gyaku tsuki (Gyaku) and
the left mawashi geri (LM) are lower, and vice
versa. These correlations were found in the pre-
programme situation. The variable body fat mass

.**The correlation is statistically significant at the level of

(BFM) significantly and negatively correlates only
with the variables left mawashi geri (LM) and right
mawashi geri (DM) in the post-programme situation.
The higher the value in body fat mass (BFM), the
lower the values in the variables left mawashi geri
(LM) and right mawashi geri (DM), and vice versa.
Correlations are significant at the level of less than
5%.
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Table 3: Values and significance levels of Pearson’s correlation coefficients between body composition, on the one hand, and
the speed of individual movements in karate, on the other, before and after the programme activities.

Variable Situation Kiz Gyaku LM DM
Body Fat Mass Before Correlation -0.339 -0.401 -0.349 -0.237
% Significance  0.217 0.139 0.202 0.396
level
After Correlation -0.390 -0.362 -0.389 -0.441
Significance  0.150 0.185 0.152 0.100
level
LBM Before Correlation -0.192 -0.254 -0.456 -0.375
Significance  0.493 0.362 0.087 0.168
level
After Correlation -0.196 -0.219 -0.256 -0.333
Significance  0.484 0.433 0.357 0.226
level
BFM Before Correlation -0.481 -0.548 * -0.524 * -0.383
Significance  0.069 0.034 0.045 0.159
level
After Correlation -0.503 -0.493 -0.515% -0.617 *
Significance  0.056 0.062 0.049 0.014
level

*The correlation is statistically significant at the level of less than 5%.

Values and significance levels of Pearson’s
correlation coefficients between functional ability
variables, Body Fat Mass %, body fat in %, LBM -
lean body mass, BFM - body fat mass before and
after the programme activities, showed that there
were no statistically significant correlations at the

lower level of 5% and the level of 1%.

Table 4 shows the results of the multiple variance
analysis with repeated measurements, showing
that all F-ratios are statistically significant at the
levels far less than 1%, and the chance of their
random occurrence is practically 0. This means
that changes in the average values of dependent
variables are significant before and after the
programme activities. Based on all the above
mentioned, it is clear that the programme activities
have a significant effect on the following dependent

variables: Kiz - kizami tsuki, Gyaku - gyaku tsuki,
LM - left mawashi geri, DM - right mawashi geri,
Body Fat Mass % - body fat mass in %, LBM -
lean body mass, BFM - body fat mass. As for the
morphological characteristics: Height - height

of the athlete, Weight - weight of the athlete, T1

— abdominal skinfold, T2 — biceps skinfold, T3 -
triceps skinfold, T4 — back-subscapular skinfold,
the results of the analysis of multiple variance with
repeated measurements showed that F -ratios are
not statistically significant at the level of 1%. While
in the functional ability variables Max FS - maximum
heart rate, Vd - running speed at which the
anaerobic threshold is broken, Hr Recovery - heart
rate recovery, TT time - total time of the Conconi
test, the results of multiple variance analysis with
repeated measurements showed that F-ratios are
not statistically significant at the 1% level.

Table 4: Final multiple analysis of variance with repeated measurements

Source of Dependent Sum of Degree Variance F-ratio Significance
variability variables squares of between level p
freedom  situations

Programme Kiz 488.033 1 488.033 29.391 0.000 **

activity Gyaku 1032.533 1 1032.533 68.683 0.000 **
LM 864.033 1 864.033 57.203 0.000 **
DM 1128.533 1 1128.533 45.340 0.000 **
Body Fat 4.485 1 4.485 63.131 0.000 **
Mass %
LBM 1.121 1 1.121 4.314 0.000 **
BFM 4.961 4,961 33.097 0.000 **

**The F-ratio is statistically significant at the level of less than 1%.
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DISCUSSION

Top results can no longer be achieved on the basis
of individual experiences, intuition and random
factors. Procedures in the training process must be
extremely rational and established on the results

of interdisciplinary professional and scientific
research. It is therefore important to understand
the characteristics of the components involved in
physical performance in karate sports so as to apply
appropriate training incentives in the preparation

of athletes. Diagnostic procedures in sports are
carried out with the aim of determining the initial
condition of athletes, evaluating the effects achieved
in specific cycles of sports preparation, as well as
to plan and programme the further course of the
training process. Top sports results at today’'s level
of development of technology and methodology of
sports preparation occur as a product of a planned,
programmed and controlled process of sports
training. It is an extremely complex process which
must have predefined goals, means and training
methods. The purpose of diagnostic procedures

is to collect relevant and objective parameters

of athlete preparation. Interconnected systems
enable us to analyse psychomotor abilities and
control motor structures. Such a strategy of training
diagnostics gives us the opportunity to determine
the quantitative and qualitative characteristics of
athletes’ preparation. A successful training process
will be one at the expense of which the athlete will
achieve a level of sports fitness that is identical

or close to the model characteristics of the best
athletes. The transformation process generally
signifies change. Any change in the state of system
inputs or outputs takes place in such a way that
some input over time turns into an output, i.e,,
some initial state is transformed into the next newly
formed (transitive, final) state (Malacko & Radjo,
2004).

The aim of this research was to determine the
effects of the implemented plan and programme on
body composition, functional abilities and speed of
performing technical elements in karate.

The research showed that the plan and programme
of preparation during 6 weeks of training caused
changes that are statistically significant in body
composition and speed of performing technical
elements in karate. The results of the research

are not unexpected considering the structure and
combinations of movements in karate. In order for
change to follow, it is important to know what, how
and how much to train as well as how to control
variability in both qualitative and quantitative terms.
The final multiple analysis of variance with repeated
measurements in this research shows that the
changes in the average values of the dependent
variables before and after the programme activities
are statistically significant.

It is obvious that programme activities in karate

have a significant effect on body composition:
(Body Fat Mass %), body fat mass in %, (LBM) lean
body mass, and (BFM) body fat mass. These data
are confirmed by research (Kapo et al., 2015) on

a sample of young female karate athletes (n = 22)
(13.6 £ 2.1 years) where, during a total of 12 weeks,
60 minutes of specific karate training sessions

with exercises for the development of motor skills
conducted 3 times a week were performed. The aim
of the study was to evaluate the effects of a three-
month karate programme on body composition.
The results indicate that there was a statistically
significant decrease in the results in the following
variables: body mass, adipose tissue percentage,
BMI; while with the body water percentage variable,
there was a statistically significant increase in
results. More intense forms of physical activity
provide greater benefits regarding weight reduction
and individual health status than moderate-type
activities (Bompa, 2009). This primarily refers to
reducing the risk of cardiovascular diseases (Swain
et al., 2006), as well as an increase in the functions
of the locomotor system (Wojtek et al., 2009). Also,
the positive effects of high-intensity activity on
reduction and maintenance of optimal body weight
in both women and men are known (Donnelly et al.,
2009).

Knowing the anthropometric characteristics of
karate can provide us with an insight into the most
favourable biotypes for this martial art. However,
despite the fact that karate is a very popular and
widespread individual sport, and that knowledge

of the morphological characteristics and body
composition of competitors, both fighters and
practitioners, is necessary, research in the field of
karate morphology is not so numerous (Chaabene et
al., 2012; Gloc et al,, 2012). For example, according
to the study conducted by Sterkowicz (1992), karate
is characterised by a harmonious body constitution
and a low percentage of adipose tissue, where the
percentage of adipose tissue of 13 kyokushin karate
athletes was 12.16 + 2.31% while the percentage
without fat tissue was 87.84 + 2.22%. Similar results
were confirmed by the Sterkowicz-Przybycien's
study (2005) when the sample of participants, in
addition to karate, was extended to other martial
arts (judo, wrestling, boxing, fencing and ju-jitsu).
High-intensity intermittent exercise has the potential
to be classified into a group of exercises that

have more economical and effective benefits for
reducing adipose tissue, body weight, and improving
functional-motor abilities, and it consists of a warm-
up period, submaximal and maximum loads period,
and all this was applied during the implementation
of the karate plan and programme, which was

done on the basis of measuring and testing karate
practitioners (Tabata et al., 1996; Shaw et al., 2009).
Warming-up in martial arts increases the rate of
muscle contraction and transmission of neural
impulses and stimulates the economy of movement
by improving muscle strength and kinetic energy
while hitting (Costa et al,, 2011; Chaabene et al.,
2012).
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Active warm-up has been shown to be more
beneficial than the passive one (Kapo et al., 2016),
which was not the case in this study. Even if
higher power peak values were observed after the
dynamic procedure, this undoubtedly represents an
insignificant trend and can be described as random
fluctuation (Kapo et al., 2017). If we talk about the
comparison of karate competitors of different
competitive levels, the research of Giampietro

et al. (2003) found that there is no difference in
body composition between intermediate and high
level competitors, although the percentage of
adipose tissue was much lower in top competitors.
According to Fritzsche and Raschka (2007), who
conducted their research under the assumption
that continuous karate training causes changes in
body composition, a typical top karate competitor
is characterised by athletic build and lower body
weight than recreational karate practitioners.

In regard to the relationship of anthropometric
characteristics and sports performance, a very
small number of research has been done so

far. In his research, Abdel-Baser (2010) came

to the conclusion that, in addition to technique,

the longitudinal dimensionality of the skeleton,
accompanied by a lower percentage of adipose
tissue, also plays an important role for sports
success.

For morphological characteristics in this study, the
results of multiple variance analysis do not show
statistically significant effects in the variables:
Height - height of the athlete, Weight - weight of
the athlete, T1 — abdominal skinfold, T2 — biceps
skinfold, T3 - triceps skinfold, and T4 — subscapular
back skinfold. The obtained results most likely
indicate that the time period of six weeks was short
and that the sample of subjects was minor, as well
as that the diet was not adequately adjusted to this
training process and age. In every sports branch,
there are those morphological characteristics as
well as motor and functional abilities that are of
decisive influence on sports success. Morphological
characteristics represent an important segment in
defining the profiles of top karate competitors (Gloc
et al,, 2012; Jukic¢ et al., 2012).

In order to be able to perform the necessary
diagnosis of the athletes’ training condition, it is
necessary to know, among others, the physiological
requirements of sport and its energy capacity. Given
that competitive activity takes place in sports fights
and katas, which differ in their structural basis, so
the approach to previous research and physiological
responses to competitive discipline can be roughly
divided into research of energy requirements,
aerobic and anaerobic capacity that predominantly
occur in katas (Bussweiler & Hartmann, 2012;
Francescato et al. 1995) and sport fighting - in
particular (Beneke et al., 2004) or in comparison
(Doria et al., 2009). In addition, a number of studies
have been done that have dealt with profiling
aerobic capacity (Ravier et al., 2003; Imamura et

al., 1998; Ravier et al., 2006; Doria et al., 2009;

Koropanovski et al,, 2011; Francescato et al,, 1995)
and the anaerobic capacity of karate competitors
(Beneke et al., 2004; Francescato et al., 1995; Ravier
et al., 2009).

The results of this study in the analysis of multiple
variance with repeated measurements did not give
statistically significant results in the variables of
functional abilities Max FS - Maximum heart rate, Vd
- Running speed at which the anaerobic threshold
is broken, Hr Recovery - Heart rate recovery, and TT
time - Total time Conconi test. The obtained results
indicate that the participants were active in karate
and that their characteristics of morphologically
functional and motor structures were adapted to
the rank of well-trained karate athletes of cadet
age, and that the plan and programme of activities
with the tested sample of cadet age probably could
not give significant results. This assumption is
confirmed by research (HadZovi¢-Dzuvo & Kapur,
2011) where it is said that trained people achieve

a stable state at the same level of load with a

much lower heart rate, and untrained people
achieve it at much lower frequencies. High aerobic
capacity allows the athlete to stay vigorous, and

his efficiency remains at a high level in the last

part of training (Skof, 2003). If the aerobic part of
the training is skipped and if anaerobic stimuli are
started immediately, overtraining and the risk of
injuries can occur. In karate sports, due to the use
of energy from anaerobic sources at the beginning
of the match, a maximum oxygen deficit is created
(Ravier et al., 2006) and it is a parameter that
indicates the size of anaerobic energy capacity,
which, in top karate fighters, can reach up to 20
litres. A maximum of one third of the energy needs
in combat are met from anaerobic sources, while
further energy processes take place from aerobic
capacities. Although individual punches and kicks
are predominantly anaerobic-lactate and depend on
muscle strength, for the repetition of these motor
actions that occur during combat, the share of
aerobic metabolism is 77.8% + 5.8% while anaerobic
lactate is 16.4 + 4.6 of total energy produced during
the match (Beneke et al., 2004).

Earlier research has concluded that karate kumite
(fighting) requires anaerobic metabolism as the
dominant energy source (Lehmann & Jedliczka,
1998; Baker & Bell, 1990); thus, karate is ranked as
a high-intensity activity.

However, recent research has shown that the
overall metabolic profile of karate fighting is, in fact,
aerobically dominant (Beneke et al., 2004; Doria et
al,, 2009). This fact is supported by a description of
the structure of activities during the fight, where

the profile of acyclic movement in all directions and
jumps in the posture between actions alternate with
short-term and explosive techniques of high energy
requirements, followed by short interruptions of the
fight (for awarding points, warnings and penalties).
The energy characteristics of karate indicate that the
share of the aerobic component in kumite athletes is
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about 70%, the aerobic lactate component is about
20% while the lactate component is about 10%
(Beneke et al., 2004). Cicovi¢ (2014) investigated

the effects of fitness training on the development of
anaerobic-lactate endurance and functional abilities
in judo competitors where significant effects were
shown in the final testing compared to the initial
one.

If we summarise the previous research of energy
sources in karate, we can conclude the following:
regardless of the competitive discipline (kata and
kumite), the aerobic system is the main source of
energy, especially in longer katas (Chaabéne et al,,
2015).

Aerobic capacity is necessary to prevent the
occurrence of fatigue during work as well as for
faster recovery between katas and fights, and short
breaks within the fight (e.g., referee interruptions)
(Imamura et al., 1998; Beneke et al., 2004). All
indicators in this study indicate that there was

an increase in the speed of performing technical
movements of karate in the variables: Kiz - kizami
tsuki, Gyaku - gyaku tsuki, LM - left mawashi geri,
DM - right mawashi geri, which indicates that the
planned training provided effects and that this
way of diagnosing, planning and monitoring these
activities with the help of modern diagnostics has
given evident results. Polystructural movement
characteristics of karate fighting (kumite) largely
define the movement structures having the most
important motor skills in the background: agility,
explosiveness and speed. A research of model
technical-tactical indicators of karate fighting
indicates that the largest share of a total of 83.02%
is made up of hand techniques (Koropanovski,
Dopsaj, Jovanovi¢, 2008; Vidranski, 2009).

Accurate assessment of the effects of movement

stimulation depends on making accurate and
reliable diagnoses of an individual's physical and
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EFEKTI PROGRAMSKIH SADRZAJA NA KOMPOZICIJU TIJELA, FUNKCIONALNE SPOSOBNOSTI | BRZINU
1ZVODENJA TEHNICKIH ELEMENATA U KARATEU

Cilj ovog istrazivanja je utvrditi efekte programskih sadrzaja na kompoziciju tijela, funkcionalne sposobnosti

i brzinu izvodenja tehnickih elemenata u karateu. Uzorak na kojem je provedeno istrazivanje predstavlja 15
ispitanika muskog spola, starostiizmedu 15 i 18 godina sa najmanje tri godine bavljenja karateom. Uzorak
varijabli za ovo istrazivanje sacinjavale su slijedece varijable: visina, tezina, fleksibilnost, kozni nabor stomaka,
koZni nabor bicepsa, kozni nabor tricepsa, koZni nabor leda-skapula, masna tjelesna masa u %, nemasna tjelesna
masa, masna tjelesna masa, kizami tsuki, gyaku tsuki, lijevi mawashi geri, desni mawashi geri, maksimalna
frekvencija srca, brzina tréanja pri kojoj se probija anaerobni prag, oporavak sréane frekvencije i TT time -
sveukupno vrijeme Conconi testa. Program treninga je trajao 6 sedmica sa ukupno 18 treninga. Pet sedmica radila
su se 3 treninga sedmicno, a Sestu sedmicu Cetiri treninga. Koristena je kontinuirana, diskontinuirana i intervalna
metoda. Program se provodio uz strogu kontrolu opterecenja putem polarove pulsimetrije. Rezultati visestruke
analize varijanse su pokazali da je doSlo do statisticki znacajnih efekata pozitivnih transformacija, a uslijed
realiziranog programa u trajanju od Sest sedmica, na kompoziciju tijela i brzinu izvodenja pojedinacnih pokreta u
karateu dok tih promjena nije bilo kod funkcionalnih sposobnosti. Na osnovu rezultata ovog istrazivanja, realizirani
plan i program je pozitivno djelovao na transformaciju karatista kao i efekte o kojima treba voditi racuna u
procesu planiranja i programiranja u karate treningu.

Kljucne rijeci: borilacki sport, izvedba, programiranje, transformacija
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DISRUPTION OF SPECIFIC
TRAINING CONTINUITY AMONG
YOUNG FOOTBALL PLAYERS
DUE TO THE COVID-19
PANDEMIC

Srdjan Markovic¢', Srdjan lvovi¢’

1. Singidunum University, Faculty of Physical Education and Sports Management, Serbia

ABSTRACT

The global crisis caused by the COVID-19 pandemic has affected the training of football players, disrupting its
continuity as one of the basic principles of training. In this regard, the aim of this paper is to determine the fitness
level of young football players before and after the lockdown caused by the COVID-19 pandemic, which led us to
new findings in specific football training and sports training theory. The subjects in this study were young Serbian
football players (15-16 years of age, N = 11). All players were tested for assessment of speed, agility, jumping
ability, and endurance before and after the lockdown caused by COVID-19. The results indicate that there is no
significant difference in speed at 5, 10, 20, and 30m, in the jumping ability measured by the countermovement
jump with and without arm swing, nor in the endurance measured by the YO-YO intermittent recovery test -

Level 1. The only statistically significant differences were found in the zig-zag agility test, both with and without
dribbling the ball (p < 0.05). In conclusion, it can be argued that individual programmes that were the main content
of the activities during lockdown could replace systematic football training in terms of developing and sustaining
general abilities, such as speed, endurance and power, but it is impossible to compensate for specific team
training in terms of specific abilities such as agility.

Keywords: correlations, regression, basketball players

INTRODUCTION

aim of fitness training is to keep the players injury

Football is a team sport and is defined by clear
rules of competition within which there is a
complex action of an individual and a group of
players who want to achieve the aims of the football
game. Until recently, physical preparation was
equated with athletic training in individual sports,
while today, it is an inseparable part of football
specific training with the ball.

A systematic, integral approach to football

fitness training should provide a higher quality of
performance, and not just to maximise performance
and sustain the highest work rates. Additionally, the

free, making them capable of playing competitive
games every week (sometimes 2 per week) for most
of the season (Walker & Hawkins, 2018).

One of the most important principles of sports
training, especially fitness training, is the continuity
of the training process. Respect for the principles

of continuity in training contributes to the economic
exploitation of natural potentials, preservation

of the level of training and adaptation, as well as
preservation of health and longevity in sport.

Sports training is built in such a way to provide
positive effects, avoid unjustified interruptions of the
training process, and minimise training regression.
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One of the basic assumptions of the continuity
principle is the optimisation of the effort (load) and
rest (recovery) transition. There are periods in the
training plan (transition period) when it is desirable
for athletes to reduce the level of the training load,
rest completely and prepare for the next season
(Suarez-Arrones et al,, 2019). The athlete should
start the new preparatory phase only when fully
recovered from the previous competitive season
(Bompa & Buzzichelli, 2019). If the athlete initiates
a new preparatory phase without full recovery,

it is likely that performances will be impaired in
future competitive cycles, and the risk of injury will
increase (Gabbett & Domrow, 2007; Bisciotti et al.,
2020; Woods et al., 2002).

The transition phase, often inappropriately called
the off-season, links two annual training plans.
This phase facilitates psychological rest, relaxation,
and biological regeneration while maintaining an
acceptable level of general physical preparation (40-
50% of the competitive phase). Training should be
low key; all loading factors should be reduced with
the main training components centring on general
training with minimal, if any, technical or tactical
development (Bompa & Buzzichelli, 2019, Reverdito
et al., 2020).

The transition phase is the planned period of
reduction in training activity and usually lasts

4-5 weeks (Silva et al., 2016). On the other hand,
athletes often experience unplanned interruptions
in the training process due to illness, injury or other
factors, which can lead to a reduction in their usual
level of physical activity (Mujika & Padilla, 2000).

The duration of this phase, and especially the load
used during it, will greatly influence the changes

in cardiorespiratory, muscular and metabolic
parameters. In youth athletes, since young people
are more active in their daily activities, the same
effects are not expected as in adults, but the
performance certainly decreases. Surely, changing
the type of activity can lead to maintaining the level
of physical activity, reducing the negative effects of
the transition period.

In this sense, in early 2020, the world faced a global
threat, called COVID-19 (coronavirus disease 2019).
People were forced to stay at home unless there
was a compelling reason. Professional football
players found themselves in a non-specific situation
in which they had to stop their professional activities
and stay in their homes where they had limited
training conditions (Eirale et al., 2020; Corsini et al.,
2020). Restricted conditions have been exacerbated
by the closure of fitness centres and other exercise
areas (Cigorvski et al., 2020).

Although this break in training can be identified
with the classic transition phase, there are some
differences that make it non-specific. All of this
affected the players’ fitness level when they have
returned to specific training
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Accordingly, individual programmes are the basis
of the transition phase and additional content
throughout the competition phase. The goal of these
programmes is to solve general preparation tasks
and to prevent injuries. There is some research
evidence that all components of physical fitness

in football players (endurance, speed, agility) have
been decreased after transition phase (Helgerud et
al., 2001; Casajus, 2001; Caldwell et al., 2009). It is
the individual programme that should compensate
for the negative effects caused by the lack of team
training.

All things considered, the problem of the lack of
team training caused by the COVID-19 pandemic
and the effects on the level of physical performance
arise. In this regard, the aim of this paper is to
determine the differences in the fitness level

of young football players before and after the
lockdown caused by the COVID-19 pandemic, which
led us to new findings in specific fitness training of
football players and the sports training theory itself.

METHODS
PARTICIPANTS

The sample of the study consisted of 11 (N=11)
young Serbian football players (age group U16, 15-
16 years of age). None of the participants reported
any medical problem or recent injuries which could
affect the test results. They were also instructed to
avoid any strenuous activities before testing.

PROCEDURES

Body height was assessed with a standard Martin
anthropometer. Body mass, muscle mass and body
fat percentage were assessed using a bioelectric
impedance method (In Body 720; USA).

The participants performed maximal 30 m sprint
with 5 m, 10 m and 20 m split time. Therefore,

the results of the 5 m sprint (5m), 10 m spring
(10m), 20m sprint (20m), and 30 m sprint (30m)
were obtained for further analysis. Participants
were instructed to start when they are ready (time
recording starts when the first IR beam is cut) and
run as fast as possible. Timings were taken using

a set of infrared light gates (PAT 02, Uno-Lux NS,
Serbia).

Participants were tested on 2 types of vertical
jumps, countermovement jump (CMJ) and
countermovement jump with arm swing (CMJa).
Concerning the CMJ, the subjects were instructed to
perform an unconstrained maximum vertical jump
from a standing upright position that included the
initial counter movement, while keeping their hands
akimbo. The countermovement jump with arm
swing (CMJa) was performed in the same manner
as CMJ, whereas natural arm swing was allowed.
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Both jumps were performed on the ergo jump
sensor mat (PAT 02, Uno-Lux NS, Serbia), whereas
maximal jump height was chosen as a variable of
interest.

v N,

@
7 e

start I

Fig. 1. lllustration of the zig-zag test course

Zig-zag tests were chosen to assess agility, i.e.,

the speed of change in direction without the ball
(ZZ) and with the ball (ZZb), respectively. A zigzag
course consisted of a 4 x 5 m section set out at 100°
angles (Fig. 1). The selection of this test was based
on rapid acceleration, deceleration and balance
control required for short running time, which
represented the test result. The ability to control the
ball while changing direction was assessed through
the zig-zag test with the ball (ZZb). The subject was
instructed to run with the ball as fast as possible
along the same route used in the previous test
(Mirkov et al., 2008; Little & Williams, 2005).

The Yo-Yo intermittent recovery test — Level 1
(Krustrup et al., 2003) was used for endurance
testing. The Yo-Yo intermittent recovery test (Yo-Yo
IRT1) consists of repeated 2 x 20 m runs back and
forth between the starting, turning, and finishing
line at a progressively increased speed controlled
by audio bleeps from a tape recorder. Between
each running bout, the subjects have a 10 s active
rest period, consisting of 2 x 5 m of walking (Fig. 2).
When the subjects have failed to reach the finishing
line in time twice, the distance covered is recorded
and represents the test result.

Turning
Start point
g P r
i /
=) ; -
& Running area
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o | ‘
g |
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5m 20m

Fig. 2. lllustration of the Yo-Yo intermittent recovery
test course

EXPERIMENTAL PROTOCOL

Each participant completed 2 regular testing
sessions. The first testing was performed during
the winter preparation period (mid-February),
two weeks before the start of the competition and
one month before lockdown due to the COVID-19
pandemic.

The second testing was performed after the end of
the state of emergency (mid-May), three months
after the first testing and two months after the
beginning of the lockdown.

Both testing sessions included the anthropometric
measurements as well as a verbal explanation of the
upcoming tests. The second part of testing consisted
of several tasks for the assessment of motor
abilities: speed, agility, jumping ability (leg muscle
power), and endurance. The sessions began with a
suitable warm-up procedure for football players (15
min of callisthenic and dynamic stretching). Warm-
up was followed by speed tests, then agility tests (ZZ
and ZZb, respectively), leg power (CMJ and CMJa,
respectively), and finally the endurance test (Yo-Yo
IRT1).

All tests (except for the Yo-Yo IRT1) were performed
3 times, where the first trial was a trial attempt.
Furthermore, the best out of two trials was taken
for further analysis. Due to the size of the test group
(11 players) performing the test one after the other,
fatigue was never an issue.

STATISTICAL ANALYSIS

Prior to all statistical tests, descriptive statistics
were calculated as mean and standard deviation.
None of the variables revealed deviations from
normality (Kolmogorov-Smirnov test; all p = 0.312).
The first step of analysis was to explore the impact
of the break of specific football training on motor
abilities in general (speed, agility, leg power) using
the Multivariate ANOVA, except for endurance
(single variable) which was measured using a paired
t-test. When significant F-ratios (in MANOVA) were
observed, post hoc comparisons of each separate
test were analysed using a Bonferroni multiple-
comparison test.

Alpha level was set at p < 0.05. All statistical tests
were performed using Microsoft Office Excel 2007
(Microsoft Corporation, Redmond, WA, USA) and
SPSS 20 (IBM, Armonk, NY, USA).
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RESULTS

Participants’ anthropometric characteristics are
depicted in Table 1. No significant differences
between participants were observed regarding body
height, body mass, and BMI. The only significant
difference between the groups was observed in
body fat percentage, where participants had a lower
body mass percentage after the break caused by the
COVID-19 pandemic.

Table 1: Participants’ age and anthropometric
characteristics presented as mean + standard deviation.

Variables Pre-test Post-test
B heigh
ody height 1 c 1451 17584523
(cm)
Body mass
67.4+6.3 67.9+6.5
(kg)
BMI
22.0+1.1 219+1.3
(kg/m?)
Body fat
11.6+2.7 8.7+2.2*%
(%)

N = number of participants; BMI = body mass index;
* significantly higher from initial testing at p < 0.05.

Regarding the speed ability (Fig. 1), the MANOVA
performed on a combination of sprint tests did not
show a significant main effect (F = 0.434; p = 0.782;
Wilks' Lambda = 0.907; partial eta squared = 0.093).

Sprint tests B Pre-test
O Post-test
’ 4.460 4.406
T
4
3,177 3.168
=3
[T}
E 1.857 1.855
= 2
1.095 1.117
1 JH
0
5m 10m 20m 30m

Fig. 1. Results from the pre-test and post-test

obtained in sprint tests. Data showed as mean +

standard deviation. * Significant differences at p <
0.05.

Regarding the agility (Fig. 2), the MANOVA performed
on a combination of agility tests showed a significant
main effect (F = 17.334; p < 0.001; Wilks' Lambda

= 0.354; partial eta squared = 0.646). In particular,
both dependent variables (ZZ and ZZb) showed
significant differences in post-test relative to pre-
test (ZZ: F = 31.404, p < 0.001, partial eta squared =
0.611;ZZb: F =9.770, p = 0.005; partial eta squared
=0.328).

. B Pre-test
Agility tests  post.test
8 *
7 * 6.267 6.184
6 5.079 5.385
—5 -
)
Q
£ 4
=3
2
1
0
7z ZZh

Fig. 2. Results from the pre-test and post-test

obtained in agility tests. Data showed as mean +

standard deviation. * Significant differences at p <
0.05.

Regarding the leg power (Fig. 3), the MANOVA
performed on a combination of jump tests did not
show a significant main effect (F = 1.285, p = 0.300,
Wilks' Lambda = 0.881; partial eta squared = 0.119).

B Pre-test
O Post-test

Jump tests

36.28 34.71

cM) CMJa

Fig. 3. Results from the pre-test and post-test

obtained in jumping tests. Data showed as mean +

standard deviation. * Significant differences at p <
0.05.

Regarding the endurance (Fig. 4), the t-test did not
show a significant effect (t = 0.375, p = 0.716, Wilks'
Lambda = 0.907; partial eta squared = 0.093).
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Yo-Yo intermittentrecovery
test, level 1

3500
2690.9 2618.2

| T 5
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500

Pre-test Post-test

Fig. 4. Results from the pre-test and post-test

obtained in Yo-Yo intermittent recovery test. Data

showed as mean * standard deviation. * Significant
differences at p < 0.05.

DISCUSSION

This study investigated changes in the young
football players'’ fitness level after the lockdown
caused by the COVID-19 pandemic. The results
show that the break in specific team training caused
by lockdown did not affect the level of endurance,
speed or power, but did affect the level of agility.

As we said before, there are a few reasons that
make this break due to the COVID-19 lockdown
specific. First of all, the regular off-season period
finished just a few weeks before the start of the
lockdown, and most young football teams were
near the end of the preparation or beginning of the
competition period. Second, the state of emergency
lasted for almost two months, which in connection
with the first reason, gives a period of almost 3
months without team training in the first third of
the calendar year. At the end, there is no off-season
period before this one, characterised by lockdown
(Eirale et al., 2020). All of this affected the players’
fitness level when they have returned to team
training.

First of all, we must emphasise that no significant
differences in morphological characteristics were
observed, which is not in line with previous studies
(Jukic et al., 2020; Buchheit et al., 2015; King et al.,
2020). From that point, we can conclude that the
examined effects are not a consequence of changes
in body dimensions. The only significant change

in morphological characteristics was observed in
body fat, which can be explained by the relatively
lower intensity of individual training programmes
(Melchiori et al., 2014; Pefa et al., 2021; Andreato et
al., 2020).

Although a decrease in physical abilities was
observed in previous studies after a transitional
phase lasting 4 weeks or more (Mujika & Padilla,
2007; Lemmer et al., 2000; Melchiorri et al., 2014),
we did not observe significant changes in basic
abilities such as speed, power and endurance (Fig.
1, 3 and 4). This can be explained by the content of
individual programmes, which mainly consist of
basic fitness exercises, such as running and gym
exercises (Pena et al.,, 2021).

Another reason could be the fact that the lockdown
occurred at the very beginning of the competition
period, which can result in a high level of general
abilities at the beginning of a new break, which
certainly affects the level of ability after the break
(Eirale et al., 2020; Rodriguez-Fernandez et al.,
2018).

Also, the participants in this study were young
football players aged U16, who were generally not
endangered by the SARS-CoV-2 virus during the
lockdown. For this reason, it can be said that, in this
study, we do not have participants who could have
the consequences of the disease, but only those who
lacked systematic training over a long period of time
(Sarto et al., 2020; Chen et al., 2020).

The only ability that is particularly affected by
lockdown in our study is agility. Agility can be
described as the most specific ability in team sports
(Little & Williams, 2005; DiSalvo et al., 2007), which
can differentiate players both by the competitive
level (Mujika et al., 2009) and by the position in the
team (Fiorilli et al.,, 2017). Also, agility is conditioned
by a number of muscular characteristics that
cannot be described only by the abilities treated in
this study. Different muscular strength qualities,
functional movements and specific team training are
just some of the factors that affect this ability (Paul
etal, 2016).

Precisely, the lack of specific team training is one of
the main causes of decreasing agility in our study.
The main content of specific training that affects
agility are small-sided games (3 vs. 3 to 7 vs. 7).
Small-sided games seem to be a very effective tool
to improve physical capacities of the soccer players,
especially agility (Chaouachi et al., 2014; Rampinini
et al., 2007).

As we said above, the individual programmes, which
were the only training contents during the lockdown,
were focused exclusively on general physical
abilities, with little stimulus directed on agility.

In the end, this study has certain limitations. The
majority of the recent studies deal with the impact of
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COVID-19 on physiological changes more than sport
performance directly (Sarto et al., 2020; Bisciotti et
al., 2020; Pefa et al., 2021). Accordingly, although it
turned out that, for example, endurance evaluated
by Yo-Yo IRT1 did not change significantly, it would
be important to establish the level of different
physiological parameters measured by the same

or some other testing protocol (e.g., heart rate,
anaerobic threshold and aerobic efficiency). Also,
our sample consisted of high-level U16 players who
received individual programmes from their club,
and we cannot determine how the same mode of
operation affected players with a lower performance
level.
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NARUSAVANJE KONTINUITETA SPECIFIENOG TRENINGA KOD MLADIH FUDBALERA ZBOG PANDEMIJE
CovID-19

Globalna kriza izazvana pandemijom virusa COVID-19 uticala je trening fudbalera naruSavajuci kontinuitet kao
jedan od najvaznijih principa treninga. U skladu sa tim, cilj ove studije je utvrditi nivo fizicke spremnosti mladih
fudbalera prije i poslije vanrednog stanja izazvanog pandemijom virusa COVID-19, a Sto dovodi do novih saznanja
u specificnom fudbalskom treningu, ali i uopsteno u teoriji sportskog treninga. Ispitanici u ovoj studiji su bili

mladi fudbaleri iz Srbije (uzrast 15-16 godina, N = 11). Sviigraci su testirani u cilju procjene brzine, agilnosti,
skoénosti i izdrzljivosti prije i poslije vanrednog stanja izazvanog pandemijom virusa COVID-19. Rezultati ukazuju
da ne postoji znacajna razlika u brzini na 5, 10, 20 i 30m, u sko¢nosti procjenjivanoj na osnovu skoka iz ¢uc¢nja sa
pripremom (CMJ) i skoka iz cucnja sa pripremom i zamahom rukama (CMJa), kao ni u izdrzljivosti procijenjenoj na
osnovu rezultata YO-YO intervalnog testa oporavka — nivo 1. Statisticki znacajne razlike su uocene samo u Cik-cak
testu agilnosti sa i bez lopte (p < 0,05). Zaklju¢no se moze tvrditi da individualni programi koji su bili dominantna
aktivnost tokom vanrednog stanja mogu zamijeniti sistematski fudbalski trening u pogledu razvoja i odrzavanja
opcih sposobnosti tipa brzine, izdrzljivosti i snage, ali je nemoguce da nadomjeste efekte specificnog timskog
treninga u pogledu specifi¢nih sposobnosti kao Sto je agilnost.

Kljuéne rijeci: vanredno stanje, timski trening, diskontinuitet, agilnost, u¢inak
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ABSTRACT

Health is a combination of physical and mental well-being. For a person’s overall health, it is important to
establish a link between individual aspects of mental health and physical activity. Aiming to examine the
relationship between physical activity and subjective well-being, as part of mental health, an empirical study was
conducted anonymously among 586 students attending different study programmes. In addition to indicating

the correlations between the examined variables, the results of the research also indicate the importance of
engaging in physical activity in different ways. The obtained results can be an incentive for further research in this
area, which is extremely important for preserving a person’s physical and mental health, but also an incentive to
increase physical activity, thus contributing to the well-being of each individual.

Keywords: physical activity, students, subjective well-being, mental health, levels of physical activity

INTRODUCTION

HO defines physical activity “as any bodily

movement produced by skeletal muscles
that requires energy expenditure” (WHQ, 2020).
In addition to contributing to physical health,
physical activity is increasingly being linked with
psychological correlates that contribute to the
overall life quality. Various positive aspects arising
from engaging in physical activity have led to
initiatives to include physical activity in one of the

fundamental human rights (Kidd & Donnelly, 2000).

One such researched benefit is the area of mental
health that includes individual well-being. There
are two opposing theories of defining well-being -
subjective and objective theory. Subjective theory
implies an individual's self-reflection on their life,
including respecting their own preferences for
certain aspects of well-being. On the other hand,
objective theory implies a person’s “fixed” and
proven benefits regardless of their subjective
significance to the person’s life (Bloodworth,
McNamee, & Bailey, 2012). Considering the aim of

this research, the authors of this paper will explore
the subjective well-being of an individual which is
defined as “a good mental state including positive
and negative aspects of self-reflection” (OECD
Better Life Initiative, 2013). It consists of three
self-reflective aspects of the individual: reflection
on life, reflection on feelings, and eudaimonia
(Panza et al.,, 2019). Recent studies examining the
mentioned correlates differ in their results. Most
research has shown the contribution of physical
activity to subjective well-being (Wicker et al., 2015;
Downward & Dawson, 2015). More in-depth research
on this topic has investigated the relationship
between different intensities of physical activity and
subjective well-being, showing contradictory results.
Research on a sample of adolescents showed that
the contribution of physical activity to self-reflection
on life quality is most prominent in persons who are
moderately or vigorously physically active (Loprinzi,
2015; Loprinzi & Davis, 2016). Moderate intensity
proved to be crucial for subjective well-being in
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a sample of research conducted by Wicker and
Ficker (2015), while vigorous activity was negatively
correlated with subjective well-being. A study
conducted by Downward and Dawson (2015) also
contains non-uniform data. Participants with a low
physical activity level showed the highest level of
subjective well-being on the Subjective Well-Being
Scale, and participants with a moderate physical
activity level showed the lowest level of subjective
well-being. The non-uniform results obtained so
far, due to the importance of the topic, call for
further research of the above issues in order to
obtain consistent answers to the questions on the
relationship between physical activity and subjective
well-being.

PROBLEM AND AIM

The above studies showing a non-uniform answer
to the question of what level of physical activity can
establish a positive relationship with subjective
well-being require further designing preventive
and interventional mental health programmes, but
also organising physical activities for young people.
Consequently, the goal of the empirical research is
to investigate the relationship between students’
physical activity and their subjective well-being. This
research was conducted anonymously among 586
students attending different study programmes in
Croatia and Bosnia and Herzegovina.

METHODS

For the purposes of the research, a three-part
guestionnaire was used. The first part of the
questionnaire included socio-demographic
characteristics: gender, faculty, place of study,

and grade point average in the previous year. The
second part of the questionnaire was The Well Being
Questionnaire (Bradley, 1994) with 22 items in which
respondents assessed the extent to which individual
statements relate to them on a scale of 0 to 3, where
0 meant never, up to 3 which meant always. The
third part of the questionnaire was The International
Physical Activity Questionnaire — Short Form (IPAQ
- SF) (Craig et al., 2003). Respondents assessed
their activity in the previous 7 days. Four types of
the intensity of physical activity were measured:
weak, moderate, energetic/vigorous, and sitting. The
minimum duration of the activity was 10 minutes

at a time. The empirical research was conducted
during October 2021 via Google Forms. The sample
consists of 586 students, including 471 (80.4%)
female students and 115 (19.6%) male students.
The students’ study areas include: social sciences
(64.7%), kinesiology (22.0%), natural sciences (5.8%),
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technical sciences (4.9%), humanities (2.0%), and
interdisciplinary sciences (0.5%). Kinesiology is
separately analysed because the physical activities
of kinesiology students, due to the specifics of

their study programme, differ from the activities of
other students, and therefore it was interesting to
examine them. With regard to their GPA from the
previous academic year, students were grouped into
4 categories: freshmen (12.1%), less than 3.5 (9.4%),
from 3.5 to 4.0 (20.5%), from 4.0 to 4.5 (38.9%),

and over 4.5 (19.1%). The respondents include the
students coming from the Republic of Croatia and
Bosnia and Herzegovina, and the largest number of
respondents study in Split (52.5%), Zagreb (27.1%),
Mostar (7.5%), Osijek (5.0%), and elsewhere (7.9%).
Descriptive analysis was used in the data analysis,
which included frequencies, percentages, mean
values, and standard deviations. Factor analysis
and Spearman’s correlation coefficient were also
used. The results are presented in the table and are
further explained in the text.

RESULTS AND DISCUSSION

Table 1 shows the results on the Subjective Well-
Being Scale. The results of the Kaiser-Meyer-0Olkin
measure of sampling adequacy are 0.956, which
represents very high test reliability. It should also
be noted that the Bartlett's test is statistically
significant (p < 0.05). In factor analysis, 3 factors
were extracted, which after Varimax rotation with
Kaiser normalisation explain a total of 58.275% of
the total variance. The factors: F1 — Positive Well-
Being, F2 — Depression/Anxiety, and F3 - Good Mood
show very high Cronbach’s Alpha value indicating
the reliability of the questionnaire. The analysis also
determined the high consistency of the items within
the observed factor and the possibility to form the
total score for the mentioned variables.
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Table 1: Subjective Well-Being Scale

_ Cronbach’s

F1 F2 F3 X sb Alpha
F1 - Positive Well-Being 2.17 .54 .919
1. I feel that I am useful and needed. .550 - 2.18 .66

.370
3. I find I can think quite clearly. .567 2.38 .64
4. My life is pretty full. .726 2.31 .71
6. I enjoy the things I do. .707 2.32 .66
13. I feel energetic, active or vigorous. .535 - 476  1.91 .76
.303

17. I have been happy, satisfied or pleased .735 2.27 .77
with my personal life.
18. I have felt well-adjusted to my life .736 2.16 .76
situation.
19. I have lived the kind of life I wanted to. .682 2.06 .82
20. I have felt eager to tackle my daily tasks  .719 2.29 .70
or make new decisions.
21. I have felt I could easily handle or cope .660 2.07 .72
with any serious problem or major change in
my life.
22. My daily life has been full of things that .708 195 .78
were interesting to me.
F2 - Depression/Anxiety 1.05 .66 .891
2. I have crying spells or feel like it. .683 1.09 .85
5. I feel downhearted and blue. - .660 .94 .75

.363
7.1 feel nervous and anxious. .710 1.16 .86
8. I feel afraid for no reason at all. .783 1.01 .97
9. I get upset easily or feel panicky. .749 1.18 .97
10. I feel like I'm falling apart and going to - .700 - .80 .93
pieces. 311 .308
14. 1 feel dull or sluggish. - .528 - .95 .80

.390 .330
15. I feel tired, worn out, used up, or .527 - 1.27 .82
exhausted. .512
F3 - Good Mood 1.85 .67 .688
11. I feel calm and can sit still easily. 321 .530 1.94 .86
12. I fall asleep easily and get a good night’s .773 2.02 .91
rest.
16. I have been waking up feeling fresh and .745 1.60 .79

rested.

For F1 - Positive Well-Being, the highest value of the
arithmetic means of the respondents’ answers is
recorded for the item: | find | can think quite clearly
x = 2.38 (SD = 0.64), followed by | enjoy the things |
dox=2.32 (SD = 0.66) and My life is pretty full x =
2.31(SD =0.71). The lowest value is recorded for the
items: | feel energetic, active or vigorous x = 1.91
(SD = 0.76) and My daily life has been full of things
that were interesting to me x = 1.95 (SD = 0.78).
This factor shows the participants’ self-reflection

on their positive well-being. Through participants’
insight into their own feelings, life satisfaction, and
eudaimonia, we gained insight into key aspects of
subjective well-being (Panza et al., 2017).

The highest value of the arithmetic means in F2 -

Depression/Anxiety is visible in the items: | feel
tired, worn out, used up, or exhausted x = 1.27 (SD
=0.82) and | get upset easily or feel panicky x =
1.18 (SD = 0.97). For the items: | feel like I'm falling
apart and going to pieces x = 0.80 (SD = 0.93) and
| feel downhearted and blue x=0.94 (SD = 0.75),
we notice the lowest values. The responses in this
section reveal depressive and anxiety factors. The
importance of these factors is manifested in the
constant increase in depression and anxiety both
in Croatia and in the world. In Croatia, from 2014 to
2015, 5.1% of men and 6.2% of women “suffered”
from depression, while even 10.3% of the Croatian
population have mild to moderate depressive
symptoms (HZJZ, 2017).
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For F3 — Good Mood in the item | feel calm and

can sit still easily, we record x = 1.94 (SD = 0.86),
while in the item | fall asleep easily and get a good
night's rest x=2.02 (SD = 0.91), and in the item

| have been waking up feeling fresh and rested

x = 1.60 (SD = 0.79). This factor examines the

mood of the respondents. Mood, mostly positive, is
considered a part of and a significant contribution to
an individual's subjective well-being (Otto & Smits,
2011).

Analysing the total values of the factors, we notice
that in F1 — Positive well-being x = 2.17 (SD = 0.54),
in F2 — Depression/Anxiety x = 1.05 (SD = 0.66),

and in F3 - Good mood x = 1.85 (SD = 0.67). These
factors give an overall image of the factors that
positively or negatively affect the person’s subjective

Table 2: The Values of the Intensity of Physical Activity

well-being. Such results are certainly encouraging
because the participants are young people, and

it is extremely important that they are positive at
this age, as indicated by the results. Knowing that
depression and anxiety (Teychenne, 2008), as well
as mood (Otto & Smits, 2011), can be influenced, it
is important to look at factors that can establish a
positive correlation with subjective well-being and
contribute to a person’s mental health in general.

Table 2 shows the results on The Physical

Activity Scale. Vigorous Physical Activity includes:
swimming, weight lifting, fast cycling, aerobics, and
similar activities, while Moderate Physical Activity
includes: lifting certain lighter loads, regular cycling,
playing tennis, etc. Walking implies walking for at
least 10 minutes in the previous 7 days.

N %
Vigorous Physical Activity Inactive 340 58.1%
Minimally Active 183 31.3%
HEPA Active * 62 10.6%
Total 585 100.0%
Moderate Physical Activity Inactive 367 62.7%
Minimally Active 190 32.5%
HEPA Active 28 4.8%
Total 585 100.0%
Walking Inactive 180 30.8%
Minimally Active 285 48.7%
HEPA Active 120 20.5%
Total 585 100.0%
Total Physical Activity Inactive 63 10.8%
Minimally Active 252 43.1%
HEPA Active 270 46.2%
Total 585 100.0%

* People who exceed the minimum public health physical activity recommendations and are accumulating

enough activity for a healthy lifestyle.

An analysis of the values of Vigorous Physical Activity
reveals that 58.1% of the participants are inactive,

31.3% are minimally active, and 10.6% are HEPA active.

As for Moderate Physical Activity, inactivity has the
highest values in 62.7% of respondents, 32.5% are
minimally active, while 4.8% are HEPA active. When it
comes to Walking, 30.8% are inactive, 48.7% minimally
active, and 20.5% HEPA active. The results of Total
Physical Activity indicate that the largest number

of respondents are HEPA active, 46.2%, 43.1% are
minimally active, and 10.8% are inactive. This shows
that the vast majority of respondents try to keep
participating in certain physical activities. Surprisingly,
there is a high percentage of respondents who engage
in high-intensity activities. This is not in accordance
with previous research on physical activity in Croatia,

1L

which indicate that even 35.8% of people over the
age of 18 are physically inactive. The sample of
students at the Faculty of Medicine indicates that
as many as 54.8% of respondents do not engage

in any sport and only 12.8% engage in moderate
physical activity (Matkovi¢ et al.,, 2010). Furthermore,
such results speak in favour of the need to
continue researching these phenomena in order to
investigate the causes of the results obtained by
encouraging physical activity as a significant factor
in maintaining physical and mental health.

The correlation between the observed variables
was examined using the Spearman'’s correlation
coefficient and is shown in Table 3.
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Table 3: Spearman’s rho

Vigorous  Moderate
Physical Physical Positive  Depression/ Good
Activity Activity  Walking well-being Anxiety mood
Vigorous Physical r 1.000 .504™* .090" .138** -.142** .010
Activity p . .000 .030 .001 .001 .807
N 585 585 585 585 585 585
Moderate Physical r .504™ 1.000 .152™ .098" -.133* .041
Activity p .000 . .000 .018 .001 .322
N 585 585 585 585 585 585
Walking r .090" .152*" 1.000 .059 -.052 -.007
p .030 .000 . 151 211 .859
N 585 585 585 585 585 585
Positive well-being  r .138"" .098" .059 1.000 -.646"" .622*"
p .001 .018 151 . .000 .000
N 585 585 585 586 586 586
Depression/Anxiety r -.142* -.133" -.052 -.646"" 1.000 -.525""
p .001 .001 211 .000 . .000
N 585 585 585 586 586 586
Good mood r .010 .041 -.007 622" -.525"" 1.000
p .807 .322 .859 .000 .000 .
N 585 585 585 586 586 586

**_ Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

Table 3 shows a positive and a negative correlation
between the observed variables. However, these are
very weak correlations of r < 0.2 and can therefore
only be taken as indicators of a positive or a
negative correlation, with Vigorous Physical Activity
being weakly positively correlated with positive
well-being, while there is a negative correlation with

depression/anxiety.

Furthermore, in order to establish the relationship
between Total Physical Activity and the observed
factors, the Kruskal-Wallis H test was performed.
These results are shown in Table 4.

Table 4: Correlation between Total Physical Activity and the observed factors

Arithmetic  Kruskal df p
mean of the -Wallis
N X SsD ranks H
Inactive 63 1.96 .58182 228.91
Positive well-being Minimally Active 252 2.16 .55060 291.02
HEPA Active 270 2.23 .50994 309.80
Total 585 2.17 .54102 11.797 2 .003
Inactive 63 1.36 .75096 362.55
Depression/ Minimally Active 252 1.04 .64472 291.43
Anxiety HEPA Active 270 .98 .62626 278.24
Total 585 1.05 .65676 12.803 2 .002
Inactive 63 1.76 .59026 264.03
Good mood Minimally Active 252 1.88 .69101 301.76
HEPA Active 270 1.85 .67011 291.58
Total 585 1.85 .67123 2.606 272
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Looking at the significance value for Positive well-
being and Depression/Anxiety, it can be noticed

that there is a statistically significant difference

(p < 0.05) with respect to Total Physical Activity.

It can be noticed that for Positive well-being, the
ranks are higher (the value of the scale is higher)

in respondents who engage in moderate and high-
intensity activities, while for Depression/Anxiety, the
ranks are highest in respondents who are inactive.
The obtained results confirm the correlation
between physical activity and subjective well-being,
precisely in the way that physical activity contributes
to a person’s health. They also confirm and can be
compared with the results of previous research in
this area. Thus, research by Downward and Dawson
(2015) shows the greatest positive correlation
between low-intensity activities and subjective well-
being. The concordance of the studies is manifested
in the activities of moderate intensity, which, along
with the activities of low intensity, recorded a
positive correlation with the total score of subjective
well-being. The results of research conducted by
Wicker and Frick (2015) yield opposite results

from our research in the area of the correlation of
subjective well-being and high-intensity activities.
The data of their sample show a negative correlation
between high-intensity activities and subjective
well-being, which certainly opens the possibility of
further research. The data in this paper, although
examined by a different method, are consistent

with the results of Loprinzi (2015) and Loprinzi and
Davis (2016). Measuring the level of activity intensity
with accelerometers, they showed that participants
engaging in the activities of high and moderate
intensity showed the highest positive correlation
with self-reflection on life quality with an emphasis
on health.

REFERENCES

CONCLUSION

Analysing the obtained results, we can see very
interesting data that show the current physical
activity of students, which is at a satisfactory level,
and we can also see its impact on their subjective
well-being. Certainly encouraging is that most
students feel positive and the smallest number of
them feel depressed/anxious. It is also encouraging
that the majority of respondents engage in high-
intensity physical activities and only a small part of
them engage in low-intensity physical activities.
These data certainly have an added value when

we look at the latest research result which shows
the correlation between total physical activity and
positive well-being and depression/anxiety in such a
way that respondents who engage in moderate and
high-intensity physical activities have the highest
ranks of positive well-being, while those that engage
in low-intensity physical activities have the highest
level of depression/anxiety.

The analysis of the obtained results, as well as

the comparison with other studies, indicates the
correlation between physical activity and subjective
well-being. However, different ways of linking the
categories of physical activity with the categories of
subjective well-being have been shown. Therefore,
this paper can be an incentive for further research in
this area and investing scientific efforts to connect
and discover the extent to which physical activity
and subjective well-being are linked, all with the
aim of pointing out the importance of preserving the
health of individuals and communities.

1. World Health Organization. (2020). Physical Activity Retrieved on 28/11/2021 from https://www.who.int/news-room/fact-sheets/

detail/physical-activity

2. OECD Better Life Initiative. (2013). OECD Guidelines on Measuring Subjective Well-being. Retrieved on 29/11/2021 from https://
www.oecd.org/statistics/oecd-guidelines-on-measuring-subjective-well-being-9789264191655-en.htm

3. Panza, G. A, Taylor, B. A., Thompson, P. D., White, C. M., & Pescatello, L. S. (2017). Physical activity intensity and subjective well-
being in healthy adults. Journal of Health Psychology, 24(9), 1257-1267. https://doi.org/10.1177/1359105317691589

4, Kidd, B., & Donnelly, P. (2000). Human rights in sports. International Review for the Sociology of Sport, 35(2), 131-148.

5. Bloodworth, A., McNamee, M., & Bailey R. (2012). Sport, physical activity and well-being: an objectivist account. Sport, Education

and Society, 17:4, 497-514, DOI: 10.1080/13573322.2011.608948

6. Wicker, P, Coates, D., & Breuer, C. (2015). The effect of a four-week fitness program on satisfaction with health and life.

International Journal of Public Health, 60: 41-47.

7.  Downward, P, & Dawson, P. (2015). Is it Pleasure or Health from Leisure that We Benefit from Most? An Analysis of Well-Being
Alternatives and Implications for Policy. Social Indicators Research, 126(1), 443-465. https://doi.org/10.1007/s11205-015-0887-8

8. Loprinzi. P. D. (2015). Joint associations of objectively-measured sedentary behavior and physical activity with health-related

quality of life. Preventive Medicine Reports, 2: 959-961.

9. Loprinzi, P. D., & Davis, R. E. (2016). Bouted and nonbouted moderate-to-vigorous physical activity with health-related quality of

life. Preventive Medicine Reports, 3: 46-48.



SPORT SCIENCE INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

Wicker, P, & Frick, B. (2015). The relationship between intensity and duration of physical activity and subjective well-being.
European Journal of Public Health, 25: 868-872.

Bradley, C. (1994). The Well-being Questionnaire. In Handbook of Psychology and Diabetes: A Guide to Psychological Measurement
in Diabetes Research and Practice Edited by: Bradley, C. Chur: Harwood Academic Publishers, 89-109.

Craig, C. L., Marshall, A. L., Sjostrom, M., Bauman, A., Booth, M. L., Ainsworth, B. E., Pratt, M., Ekelund, U., Yngve, A., Sallis, J. F,, &
Oja, P. (2003). International Physical Activity Questionnaire: 12-country reliability and validity. Medicine and Science in Sports and
Exercise, 35: 1381-1395. 10.1249/01.MSS5.0000078924.61453.FB.

Hrvatski zavod za javno zdravstvo. (2017). Depresija. Retrieved on 29/11/2021 from https://www.hzjz.hr/sluzba-promicanje-
zdravlja/depresija/

Teychenne, M., Ball, K., & Salmon, J. (2008). Physical activity and likelihood of depression in adults: a review. Prev Med, 46(5): 397-
411,

Otto, S., & Smits, J. (2011). Exercise for Mood and Anxiety: Proven Strategies for Overcoming Depression and Enhancing Well-
Being. Oxford.

Matkovic, A., Nedi¢, A., Mestrov, M., & Ivkovi¢ J. (2010). Uobicajena tjelesna aktivnost studenata medicinskog fakulteta sveucilista u
Zagrebu. Hrvat Sportskomedicinski Vjesnik, 25(2):87-91.

Juraki¢, D., Pedisi¢, Z., & Andrijadevi¢, M. (2009). Physical activity of Croatian population: cross-sectional study using International
Physical Activity Questionnaire. Croat Med J, 50(2):165-73.

Loprinzi, P. D. (2015). Joint associations of objectively-measured sedentary behavior and physical activity with health-related
quality of life. Preventive Medicine Reports, 2: 959-961.

Loprinzi, P. D., & Davis, R. E. (2016). Bouted and nonbouted moderate-to-vigorous physical activity with health-related quality of
life. Preventive Medicine Reports, 3: 46-48.

POVEZANOST FIZICKE AKTIVNOSTI | SUBJEKTIVNE DOBROBITI KOD STUDENATA

Zdravlje predstavlja spoj fizicke i mentalne dobrobiti. Kako bi pojedinac bio u potpunosti zdrav vazno je
uspostaviti vezu izmedu pojedinih aspekata mentalnog zdravlja i tjelesne aktivnosti. S ciljem ispitivanja
povezanosti izmedu fizicke aktivnosti i subjektivne dobrobiti, kao dijela mentalnog zdravlja, emprijsko istrazivanje
je provedeno anonimnim putem izmedu 586 studenata razli¢itih studijskih programa. Osim Sto ukazuju na
medusobnu povezanost ispitivanih varijabli, rezultati istrazivanja ukazuju i na vaznost bavljenja fizickom
aktivnoséu na razlicite nacine. Dobiveni rezultati mogu biti poticaj za daljnja istraZivanja ovog podrucja koje je
izuzetno bitno za o¢uvanje fizickog i mentalnog zdravlja pojedinaca, ali i poticaj za povecano bavljenje fizickom
aktivnoséu, ¢ime se doprinosi dobrobiti svakog pojedinca.

Kljucne rijeci: fizicka aktivnost, studenti, subjektivna dobrobit, mentalno zdravlje, nivoi tjelesne aktivnosti
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ABSTRACT

This article explores the current level of development and differences between Sports Federations in relation

to the governance procedures. The paper provided an insight into the governance structures, rules and
regulations through a questionnaire addressed to Sports Federations which are members of the National Olympic
Committees of Bosnia and Herzegovina, Croatia, Serbia, Montenegro, and Slovenia. The research attempted to
investigate the current level of development and differences between the Sports Federations in order to provide
recommendations that will serve to improve the current practices of the Sports Federations from Bosnia and

Herzegovina.

Keywords: Olympic sports organisations, governance, performance

INTRODUCTION

Governance is defined as a process related to
strategy and policy directions, transparency,
and accountability of the structures and processes
within the management (Camy & Robinson, 2007).
Governance in sports organisations can be defined
as a process of strategic direction, planning

and control of activities with the goal of efficient
and effective achievement of positive results
presented within the organisation’s objectives
(Bayle et al., 2007). It is important to understand
that governance is exclusively related to strategic
and political direction as well as the responsibility
for transparent business activities, while the

daily operations are the responsibility of the
management, i.e., administration of Olympic sports
organisations.

It is considered that Henry and Lee (2004) are the
pioneers of research in the area of governance
structures, defining that governance is not

solely related to directing, managing and gaining

power within an organisational structure, but it
should imply obtaining power within a network
of organisations belonging to different levels,
especially within Olympic sport.

When observed in terms of structure, a governance
structure of Olympic sports organisations is
comprised of a General Assembly, Supervisory
Committee and Executive Board, while the

daily operations are the responsibility of the
administration. The General Assembly and the
Executive Board have their working parties -
committees responsible for certain segments of
the work done within an organisation (top sports
department, legal department, sports anti-doping
department, gender equality strengthening
department, etc.).

Based upon this, it follows that, according to their
characteristics, Olympic sports organisations belong
to the organisations having a corporate governance
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structure and characteristics of public commercial
organisations (Chappelet, 2016, 2017). Corporate
governance actually implies a governance system of
an organisation which aims to ensure accountability,
probity and openness in the conduct of an
organisation, taking into account all stakeholders
within the organisation. The governance structure

in Olympic sports organisations can be easily
recognised through its business practices. The

most frequent reasons of poor governance in

sports organisations are primarily manifested due
to the board members and Secretary General's
inexperience, conflict of interest, failure to manage
risk, inadequate financial control mechanisms, and
poor internal reporting and self-evaluation systems.
The analysis of governance structures (SGO
analysis) has a growing trend with different
methodological approaches for the past two decades
(Thibault, et al., 1993; ASOIF, 2017; Australian

Sport Commission, 2012; Chappelet & Mrkonjic,
2013; Council of Europe, 2012; Geeraert, 2015,

2017; Mowbray, 2012; One World Trust, 2008; Sport
England, 2011; Sport & Recreation Alliance, 2011).

The Australian Sports Commission (a group of
authors, ASC, 2003) has specified that governance
should encompass three key areas: i) fostering the
development of strategic goals; ii) ensuring that the
Executive Board oversees the performance of the
organisation so as to monitor whether it achieves
the establishment of its strategic goals; iii) ensuring
that the Executive Board acts in accordance with
the members’ interests. Such extreme diversity in
an organisational structure implies the complexity
of the governance structure, limiting the relevance
and applicability of generalised good governance
principles (Pielke et al., 2020). Most frequently,

the problem of establishing a good governance
structure lies in the lack of coordination when
implementing the principles across a broader
landscape of Olympic sports organisations,
especially in smaller sports organisations which
have fewer staff and therefore fewer people involved
in the coordination processes and the establishment
of governance structure frameworks. According

to Pérez (2003), the complexity of governance
structure levels implies: (1) organisational
governance, (2) board governance, (3) top structures
governance, (4) governance structure management,
and (5) metastructure governance.

The aim of this research was to conduct a critical
evaluation and determine the differences in the
levels of governance structures in the National
Olympic Qrganisations from the Balkan countries.
The analysis of governance structures was
evaluated through 14 indicators: strategic planning,
monitoring and evaluation, statute development,
working methods of the Executive Board, Executive
Board structure, Executive Board's involvement

in the daily activities and management of the
federations, successive planning, frequency of
consulting with the members, types of development

programmes, frequency of conducting a governance
evaluation (governance review), risk management,
equality and the Executive Board member selection
procedure in terms of gender, as well as inclusion
and operations of the International Federation. The
secondary aim of the research was to compare

the governance structure levels of the BiH Olympic
organisation with the Olympic organisations of the
neighbouring countries of Serbia, Croatia, Slovenia,
and Montenegro

METHODS

The research design emerged from the aim of the
study which primarily attempted to increase the
knowledge about the governance structure in Bosnia
and Herzegovina Olympic Sports Federations.
UMAP tool (Robinson & Minkin, 2011) was used

in the research protocol to collect information

and obtain results. Questions from UMAP were
meticulously structured and addressed all
relevant aspects of the governance structure in
the organisations among the Olympic Committees
of BiH, Serbia, Croatia, Slovenia, and Montenegro.
The governance success assessment included an
analysis of 15 basic elements encompassing the
foundation of governance activities in a sports
organisation related to the level of development
in the federations from the domain of strategic
planning, the type of monitoring and evaluation
conducted by the federations, the structure,
operations and educational programmes of the
Executive Board, successive planning, governance
evaluation, risk management, gender representation
in the governance structures, and inclusion in the
operations of the parent International Federation.
Data analysis was performed using a chi-

square method (X?) with standardised residuals
to determine individual differences. Statistical
significance was set at p < 0.05.

RESULTS

77 National Sports Organisations participated in
the research assessing the level of governance
structures within 11 evaluation elements. The
results obtained for the neighbouring countries of
Serbia, Croatia, Slovenia, and Montenegro (a total
of 52 Sports Federations) were compared with the
results obtained for Bosnia and Herzegovina (25
Sports Federations).



SPORT SCIENCE

INTER

NATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

Table 1. How would you describe the strategic planning practice within your federation?

BiH Montenegro Croatia Slovenia Serbia Total
0 17 10 11 12 50
Did not reply 0.0% 34.0% 20.0% 22.0% 24.0% 100.0%
-4.4 3.2 .0 .3 .9
0 0 0 1 0 1
We do not have a plan 0.0% 0.0% 0.0% 100.0% 0.0% 100.0%
-.5 -.5 -.5 2.0 -.5
Our activities are planned on an ad hoc basis 9 1 3 1 1 15
(depending on the situation when a problem 60.0% 6.7% 20.0% 6.7% 6.7% 100.0%
arises) 4.3 -1.4 .0 -1.4 -1.4
Our planning is conducted by external 5 0 0 2 0 7
agencies, and it depends on the requirements 71.4% 0.0% 0.0% 28.6% 0.0% 100.0%
for obtaining funds from potential sponsors 3.6 -1.4 -1.4 .5 -1.4
. 11 1 10 7 10 39
g:rriossrgﬁgfr ';'::r:as been developed for the 55507 5% 25.6% 17.9%  25.6% 100.0%
1.7 -3.3 1.1 -.5 1.1
Our strategic plan is a long-term one, and it O 7 3 5 3 18
has been developed for the period of over 4 0.0% 38.9% 16.7% 27.8% 16.7% 100.0%
years 2.2 2.2 -4 .8 -.4

X2 = 66.41; p < 0.001

Observing the issue of strategic planning in the
Olympic sports system of the regional countries
and BiH, and based on the analysis results for the
differences in the observed frequencies related to
the question "How would you describe the strategic
planning practice within your federation?” (Table

1), it can be noticed that there is a statistically
significant difference of the results and responses
(X2=66.47; p <0.001). The dominating response
“Our strategic plan has been developed for the
period of four years” with a total of 39 responses
differentiates the federations from Montenegro in
relation to the federations of the remaining national
committees (the smallest number of responses,
ASR =-3.3, 2.6%). The response “Our strategic
planis a long-term one, and it has been developed
for the period of over 4 years” is significantly
different between the members of the Croatian
NOC (the largest number of responses, ASR = 2.2,

38.9%) and the remaining federations within the
rest of the NOCs. The response “Our planning is
conducted by external agencies, and it depends

on the requirements for obtaining funds from
potential sponsors” significantly differs between the
federations belonging to the BiH NOC (the largest
number of responses, ASR = 3.6, 71.4%) and the
remaining federations of other National Olympic
Committees. It is interesting that the response

“Our activities are planned on an ad hoc basis
(depending on the situation when a problem arises)”
is significantly different for the BiH NOC federations
(the largest number of responses, ASR = 4.3, 60.0%)
in relation to the other federations of the remaining
National Olympic Committees, which actually
means that a large number of Sports Federations
from Bosnia and Herzegovina have not developed a
long-term strategic plan, but they plan the activities
depending on the situation.

Table 2. What type of monitoring and evaluation do you conduct?

BiH Montenegro Croatia Slovenia Serbia [Total
0 18 10 11 12 51
Did not reply 0.0% 35.3% 19.6% 21.6% 23.5% (100.0%
-4.5 3.5 -.1 .2 .8
o .1 0 1 1 1 4
We do not conduct monitoring and evaluation ;5 g0, ( ooy, 25.0% 25.0% 25.0% [100.0%
activities
.3 -1.0 .3 2 .3
16 0 0 4 1 21
We conduct a subjective evaluation of activities 76.2% 0.0% 0.0% 19.0% 4.8% |100.0%
7.2 -2.5 -2.5 -2 -1.9
The monitoring and evaluation activities meet 8 3 11 6 6 34
the membership requirements of the 23.5% 8.8% 32.4% 17.6% 17.6% |100.0%
;r;;z;natlonal Federation and include the main 7 1.9 2.1 5 -4
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We have established key performance O 1 1 3 0 5
indicators concerning the plan, and they are 0.0% 20.0% 20.0% 60.0% 0.0% |100.0%
monitored on a regular basis -1.1 .0 .0 2.2 -1.1

We have developed a strategic framework for O 4 3 2 6 15
monitoring and evaluation which monitors the 0.0% 26.7% 20.0% 13.3% 40.0% |100.0%
plan and all the activities within the federation -2.0 .7 .0 -.8 2.1

x2 = 80.99; p < 0.001

The analysis results for the differences in the
observed frequencies related to the question “What
type of monitoring and evaluation do you conduct?”
(Table 2) indicated that there is a statistically
significant difference of the results and responses
(X?2=80.99; p < 0.001). The dominating response
“The monitoring and evaluation activities meet the
membership requirements of the International
Federation and include the main areas” with a

total of 34 responses differentiates the federations
from Croatia in relation to the federations of the
remaining national committees (the largest number
of responses, ASR = 2.1, 32.4%). The response

“We have developed a strategic framework for
monitoring and evaluation which monitors the

plan and all the activities within the federation” is
significantly different between the members of the
Serbian NOC (the largest number of responses, ASR
= 2.1, 40.0%) and the remaining federations within
the rest of the NOCs. The response "We conduct

a subjective evaluation of activities” significantly
differs between the federations belonging to the

BiH NOC (the largest number of responses, ASR =
7.2, 76.2%) and the remaining federations of other
national committees, which clearly points out that
the BiH sports organisations do not dedicate enough
time for monitoring and evaluation activities of their
own programmes.

The analysis results for the differences in the
observed frequencies related to the question “To
what extent has your statute been developed?” show
that there is a statistically significant difference of
the results and responses (X?= 47.16; p < 0.001).
The dominating response “The statute establishes
all operations within the federation, the rules

and procedures” with a total of 52 responses
differentiates the federations from BiH in relation

to the federations of the remaining national
committees (the largest number of responses,

ASR = 5.0, 40.4%). The response “The statute

states the internal rulebooks of the organisation” is
significantly different between the members of the
Croatian NOC (the largest number of responses, ASR
= 2.3, 60%) and the remaining federations within

the rest of the NOCs. The response “We have a
statute” significantly differs between the federations
belonging to the Slovenian NOC (the largest number
of responses, ASR = 2.7, 75.0%) and the remaining
federations of other national committees.

The analysis results for the differences in the
observed frequencies related to the question “How

would you describe the operations of your Executive
Board?" determine that there is a statistically
significant difference of the results and responses
(X2=30.42; p=0.016). The dominating response “We
have a formally established structure and boards
which clearly prescribe the rules of procedure and
scope of operations” with a total of 55 responses
differentiates the federations from BiH in relation

to the federations of the remaining national
committees (the largest number of responses, ASR
=2.9,30.9%). The response “We have a certain
number of boards which monitor the guidelines
issued by the Executive Board” is the second most
represented response.

The analysis results for the differences in the
observed frequencies related to the question

“What is the structure of your Executive Board?”
indicated that there is a statistically significant
difference of the results and responses (X?= 69.73;
p < 0.001) among the regional Sports Federations.
The dominating response “The Executive Board
comprises the selected persons who have no
clearly defined roles” with a total of 33 responses
differentiates the federations from BiH in relation
to the federations of the remaining national
committees (the largest number of responses, ASR
= 7.0, 60.6%). The response “All members of the
Executive Board have clearly defined responsibilities
and roles (portfolio)” is significantly different
between the members of the Serbian NOC (the
largest number of responses, ASR = 2.5, 35.5%) and
the remaining federations of other countries.
Through insight into the analysis results for

the differences in the observed frequencies

related to the question “To what extent has your
Executive Board been involved in daily activities
and governance of the federation (governance/
management distinction)?”, we can observe

that there is a statistically significant difference

of the results and responses (X? = 64.75; p <

0.001). The dominating response “The Executive
Board delegates managerial responsibilities

to the employees (administration)” with a total

of 29 responses differentiates the federations

from Croatia in relation to the federations of the
remaining national committees (the largest number
of responses, ASR = 2.2, 34.5%). The response “A
few key people from the Executive Board govern
the federation and all daily activities” is significantly
different between the members of the BiH NOC (the
largest number of responses, ASR = 3.9, 63.6%) and
the remaining federations within the rest of
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the NOCs. The response “The Executive Board
completely governs the federation and all daily
activities” is the dominating response in federations
from the Serbian sports system.

The analysis results for the differences in the
observed frequencies related to the question

“What type of successive planning is in effect in
your Executive Board?" indicated that there is a
statistically significant difference of the results and
responses (X2 = 65.19; p < 0.001). The dominating
response “The number of mandates in the Executive
Board is not limited, the Executive Board members
are usually re-elected for another mandate” with

a total of 28 responses differentiates the national
committee federations and dominates within the
BiH sports system (ASR = 3.3, 39.3%). The response
“The duration of a mandate in the Executive Board is
limited, signifying that the Executive Board members
should be replaced” is significantly different
between the members of the BiH NOC (the largest
number of responses, ASR = 4.2, 52.4%) and the
remaining federations within the rest of the NOCs.
This data points to the fact that a large number

of Sports Federations in BiH are not aware of the
significance of successive planning. The response
“We conduct successive planning for the Executive
Board aiming at identifying new people with
appropriate skills” significantly differs between the
number of frequencies for the federations belonging
to the Serbian National Committee (the largest
number of responses, ASR = 3.9, 56.3%) and the
federations of the remaining national committees.
The response “There is a “fluctuation” of new
people in the Executive Board, and through regular
education, we ensure continuity of operations in our
federation” is significantly different between the
number of responses from federations belonging to
the Serbian NOC (the largest number of responses,
ASR = 2.0, 66.7%) and the federations of the
remaining national committees.

Analysing the differences in the observed
frequencies related to the question “How often

do you consult your members (clubs) regarding
issues of organisational governance?”, it is evident
that there is a statistically significant difference

of the results and responses. The dominating
response “Consultations are conducted occasionally
and concerning certain issues” with a total of 35
responses differentiates the federations from the
National Committee of Montenegro (the smallest
number of responses, ASR = 2.5, 42.2%) in relation
to the federations of the remaining national
committees. The response “We lead occasional

and informal discussions” significantly favours the
federations within the BiH sports system (ASR = 4.2,
70%).

Through insight into the analysis results for the
differences in the observed frequencies related
to the question “What type of developmental or
educational programme do you implement for your
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Executive Board members?”’, we can observe that
there is a statistically significant difference of the
results and responses (X2=101; p <0.001). The
dominating response “We put documents at their
disposal so that they would be familiarised with the
operations in the organisation (statute, rulebooks,
etc.)” with a total of 50 responses differentiates the
federations from the National Committee of BiH
(the largest number of responses, ASR = 5.9, 50%)
and Serbia (the smallest number of responses,
ASR =-3.8, 0.0%) in relation to the federations of
the remaining national committees. The response
“None” significantly differentiates the members of
the Croatian NOC (the largest number of responses,
ASR = 2.2, 45.5%) and the remaining federations
within the rest of the NOCs. The response “Apart
from familiarising the members with the operations
conducted in the organisation and training, we
conduct a work assessment for the Executive Board
members” is significantly different between the
members of the Serbian NOC (the largest number
of responses, ASR = 4.5, 77.8%) and the remaining
federations of other national committees.

The analysis results for the differences in the
observed frequencies related to the question

“How often do you conduct a governance review
(governance evaluation)?” indicated that there is

a statistically significant difference of the results
and responses provided by the Sports Federations
from the observed countries (X2 = 76.97; p < 0.001).
The dominating response “We react when issues
arise” with a total of 25 responses significantly
differentiates the federations from the BiH National
Committee (the largest number of responses, ASR
=4.6,52.0%) in relation to the federations of the
remaining national committees. The response “The
governance evaluation is a part of our strategic plan,
and it is continuously implemented” is significantly
different between the members of the Slovenian
NOC (the largest number of responses, ASR = 3.1,
53.8%) and the remaining federations within the
rest of the NOCs. The response “We do not conduct
such evaluations” is the dominant response in the
BiH sports system in relation to the other sports
systems (ASR = 4.1, 61.5%).

Risk management is an important business
segment in the Olympic sports organisations and

it concerns the establishment of clear regulations
and plans which should serve as guidelines in case
of unforeseen circumstances. If we analyse the
differences in the observed frequencies related to
the question “"How do you handle risk management
within your federation?”, we can observe that there
is a statistically significant difference of the results
and responses (X2 = 62.73; p < 0.001) between the
Sports Federations of the b countries considered

in this research. The dominating response “We
identify potential risks which we might face

prior to implementing each activity” with a total

of 36 responses significantly differentiates the
federations from the BiH National Committee (the
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largest number of responses, ASR = 5.4, 58.3%)

in relation to the federations of the remaining
national committees. The response “We informally
consider the risks before the activity” significantly
differentiates the members of the BiH NOC (the
largest number of responses, ASR = 2.2, 40.0%)
and the remaining federations within the rest of the
NOCs.

The analysis results for the differences in the
observed frequencies related to the question
“What is the attitude towards gender equality in the
federation, and what is the percentage of females
in your Executive Board?" indicated that there is a
statistically significant difference of the results and
responses (X2 = 44.68; p < 0.001). The dominating
response “We do not have any female members

in the Executive Board, but it is clear that we must
include more women” with a total of 22 responses
significantly differentiates the federations from
the BiH National Committee (the largest number

of responses, ASR = 2.8, 40.9%) in relation to the
federations of the remaining national committees.
The response “Women make up less than 10% of
the total number of our Executive Board members”
significantly differs between the number of
frequencies for the federations belonging to the
Serbian National Committee (the largest number
of responses, ASR = 2.2, 38.9%) and the remaining
federations of other National Olympic Committees.
If we consider the analysis results for the
differences in the observed frequencies related to
the question “What is the procedure of selecting
females as members in your Executive Board?” in
the sports systems of BiH and regional countries,
we can notice that there is a statistically significant
difference of the results and responses (X? =
56.54; p < 0.001). The dominating response “We
advise all members to be committed and run for
positions” with a total of 31 responses significantly
differentiates the federations from the National
Committee of Montenegro (the smallest number

of responses, ASR =-2.2, 6.5%) in relation to the
federations of the remaining national committees.
The response “We have developed specific roles/
positions within the Executive Board which can be
filled solely be females” is significantly different
between the members of the Serbian NOC (the
largest number of responses, ASR = 2.8, 75%) and
the remaining federations within the rest of the
NOCs.

Through insight into the analysis results for the
differences in the observed frequencies related to
the question “How involved are you in the operations
of your International Federation?”, it can be noticed
that there is a statistically significant difference of
the results and responses (X? = 46.13; p < 0.000)
The dominating response “the representatives of
our federation are delegated to committees and
working parties of the International/European
Federation” with a total of 36 responses significantly
differentiates the federations from the Croatian
National Committee (the largest number of

responses, ASR = 2.8, 36.1%). This data is very
interesting and confirms that these countries are
highly involved in the operations of International
Federations. The response “We occasionally
attend meetings of the International Federation”
significantly differentiates the members of the
Serbian NOC (the largest number of responses,
ASR = 4.6, 72.7%) and the remaining federations
within the rest of the countries. The response “We
regularly participate in meetings of the International
Federation (General Assembly, forums, etc.)”
significantly differs the federations from the BiH
NOC (the largest number of responses, ASR = 4.5,
50%).

DISCUSSION

The aim of the research was to determine the
governance structure and levels in Olympic sports
organisations from BiH and the neighbouring
countries as well as to compare the governance
structure of BiH Olympic institutions with those from
Serbia, Croatia, Slovenia, and Montenegro.

Through insight into the results, it is concluded that
there is a significant difference in the description of
work methods used in the Executive Boards within
the NOC federations from the region. In relation to
the federations from the region, the federations from
Bosnia and Herzegovina have the largest number

of federations with the Executive Boards lacking the
established working parties.

There is a significant difference in the federations’
inclusion in the operations of the International
Federations. The data that only two federations from
Slovenia and one from Serbia have representatives
in the Executive Board of the parent International

or European Federation is also interesting, and
anyway, it is necessary to change this practice so
that the federations from the region can have a
higher impact on the operations of International
Federations. This results in an improvement of
professionalism in a sports organisation (Shilbury et
al,, 2011).

Most BiH federations are at a higher scale of
development when it comes to this issue, since they
have statutes establishing all operations within the
federations, and the reason for the high level of
development lies in the fact that the BiH federations
must have a statute establishing all operations, rules
and procedures within the federation when entering
into the register. The research results indicate that,
together with the President, the Executive Board of
Olympic sports organisations has the highest level
of responsibility for governing the organisation. In
most Olympic sports organisations, the Executive
Board comprises 5 to 20 members selected from
the organisation's members at the highest session
- the organisation’s General Assembly. Compared

to the countries from the region, the structure of
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BiH federations demonstrates the most significant
deviation in defining the responsibilities and roles of
the Executive Board members. It is interesting that
a very small number of federations (Slovenia 1 and
Serbia 2) are at the highest scale of development
when it comes to successive planning, implying that
they have a permanent “fluctuation” of new people in
the Executive Board, and through regular education,
they ensure the work continuity in the federations,
which should be one of the functions of a good
organisation (Kikulis, 2000).

It is visible that the Sports Federations from

the regional countries are at a higher level of
development than the BiH federations when it comes
to the subjective evaluation and self-evaluation. 64%
of BiH federations conduct a subjective evaluation
of activities, and not one federation from BiH is at
the highest scale of development as they have not
established a strategic framework for monitoring
and evaluation which monitors the plan and all the
activities in the federation.

There is a significant difference in the type of
developmental or educational programmes which
the federations have at disposal for the Executive
Board members. Unlike the federations from the
other countries, especially Slovenia and Serbia
which, apart from education, conduct performance
evaluations of individual Executive Board members,
the largest number of federations from BiH are at

a low level of development, having no educational
programmes for their Executive Board members,
but they put documents at their disposal so that they
would familiarise themselves with the operations
conducted in the organisation.

In contrast to the regional countries, a large number
of BiH federations do not conduct governance
evaluations which would significantly facilitate the
Sports Federations in assessing what has already
been achieved within the plan so as to accordingly
monitor the plan implementation success. Only

one federation from BiH conducts a governance
evaluation as part of its strategic plan, and it is
continuously conducted, while in Slovenia, for
example, 7 federations evaluate the governance

as an integral part of the strategic plan. Strategic
planning should be one of the fundamental
prerequisites of a good organisation (Minikin, 1996).
The research conducted in 2013 has confirmed

that a large number of Olympic Committees

follow the practice recommending that 20% of the
Executive Board members are female; however,

in this research, it was also determined that there

is an insufficient number of women in leadership
positions within the Olympic Movement. Out of 204
National Olympic Committees that were established
worldwide, only 11 NOCs had a female President,
while 23 women occupied the position of Secretary
General (Sport Administration Manual, 2014).
Therefore, the International Olympic Committee’s
action plan concerning this issue implied an
organisation of a World Conference on Women

and Sport so as to monitor the progress made in
this area, in addition to implementing a “Women
Leadership Empowerment” seminar at a continental
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level to encourage women who hold a position
within the Olympic Committee to undertake steps
and run for leadership positions. Such examples
would definitely serve as a good recommendation
for the Sports Federations from the region and BiH
considering the research results concerning gender
equality and the fact that an exceptionally small
percentage of federations have the recommended
20% of females in their governance structures.
Unlike the federations from the region, the

largest number of BiH federations have no female
Executive Board members, but they stated that
they are aware of the need to include more female
members. Having in mind that the International
Olympic Committee recommends that the inclusion
percentage of females should be 20% or higher, it
is clear that this issue should have a more serious
approach so that the Olympic sports system in BiH
would satisfy the I0C's recommendations regarding
gender equality.

Not one BiH Sports Federation has incorporated a
rulebook on risk management in its strategic plan or
a detailed approach to risk factors and a method to
successfully overcome them, and risk control is one
of the essential factors of effectiveness in a sports
organisation (Papadimitriou, 2007). It is certainly
important to emphasise that risk management
should be a part of the general procedures operating
within the Olympic sports organisations and an
integral part of sport organisation governance,
which is why it is absolutely necessary that

the Executive Boards of the BiH Olympic sports
organisations apply a serious approach to this type
of planning in BiH.

CONCLUSION

Based upon the research results, several
conclusions arise, which are important for the
capacity development of sports organisations and
in accordance with the research conducted by
Robinson et al. (2011):

- In most Sports Federations from Bosnia
and Herzegovina, the Executive Board members

do not have clearly defined responsibilities and
roles, which is not the case with the regional
countries where a large number of federations have
introduced a so-called “portfolio board” (clearly
defined responsibilities and roles for each individual
Executive Board member) so as to ensure greater
involvement and maximise the effectiveness of each
individual Executive Board member.

- There is a significant difference in the
structure and strategic planning practice of

the observed federations. It can be noticed that
the Olympic sports organisations from Bosnia

and Herzegovina significantly deviate from the
regional federations considering that the strategic
planning practice is not applied in a large number
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of federations. Not one federation from BiH has
developed a long-term strategic plan for the

period of over 4 years, which is the practice of a
large number of federations from other countries
investigated in this research. The stated data clearly
point out the fact that it is necessary to implement
strategic planning practices so that the BiH
federations could effectively reach their long-term
goals and therefore become more competitive.

- There is a significant difference in the
structure and manner of the Executive Board's
involvement in daily activities and governance of the
federation (governance/management distinction) in
the BiH sports structure.

- The area of educational programme

development is one of the areas where it is
necessary to accomplish significant progress in the
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NIVO RAZLIKA U UPRAVLJACKIM STRUKTURAMA OLIMPIJSKIH ORGANIZACIJA (BALKANSKIH ZEMALJA)

Ovaj rad istrazuje trenutni nivo razvoja i razlike izmedu sportskih saveza u odnosu na procedure upravljanja. Rad
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ABSTRACT

This research analyses the techniques involved in basic carving in relation to anthropometric characteristics

of subjects. The first aim of this study was to determine whether there is a statistically significant difference
between the subjects in the technique of performing basic carving in relation to their anthropometric
characteristics. The second aim of this study was to determine the difference in the technigue of basic carving in
relation to anthropometric characteristics of subjects. A sample of 30 students, average age 22 years, male, was
measured by 12 anthropometric measures and a situational-motor test. Alpine skiing technigue was assessed
through basic carving, the technical element of skiing which is present in the main form of skiing. Based on the
performance of the basic carving and the obtained results, three subsamples of respondents were defined as
“weak”, “"moderate” and “good”. Between the treated subsamples, differences in anthropometric characteristics
were established, and the limits in the degree of adoption of the basic carving technique were clearly defined.
The subsample defined as “weak” has less pronounced measures of longitudinal and transversal dimensionality,
volume and body weight, and has moderately pronounced skinfolds of the upper arm and back with a more
pronounced length of the lower leg. The subsample defined as “moderate” has less pronounced skinfolds and
moderately expressed length of the lower leg, the circumference of the upper leg, and the diameter of the knee.
Body height, shoulder width, abdominal skinfold, body weight, arm length, medium chest circumference, and
pelvic width are more pronounced. The subsample defined as “good” has a less pronounced knee length and
medium chest circumference, and has a moderately pronounced body height, shoulder width, abdominal skinfold,
body weight, arm length, and pelvic width. It has more pronounced skinfolds of the upper arm and back, as well
as the circumference of the upper leg and the diameter of the knee. Based on these results, we can conclude that
the differences are established and boundaries are clearly defined in the level of adoption of the basic carving
techniques between subsamples in relation to anthropometric characteristics.

Keywords: alpine skiing, basic carving, anthropometric characteristics

INTRODUCTION

he development and improvement of ski of the terrain and requires the skiers to have high

equipment, primarily skis, entailed the guality skiing technique that can be applied in the
emergence and production of the first carving skis given circumstances (Hadzi¢ et al.,, 2012). Carving
that allow the development of a new carving skiing skiing technigue enables continuous riding on the
technique (Hirano & Tada, 2005; Horterer, 2005). edges when turning, and turning without skidding
Alpine skiing is the specific and complex sport Horterer (2005). Also, the appearance of carving
activity that takes place on a different configuration skiing caused an innovation in the learning process
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of the carving ski technique. In the process of
learning the ski technique, as a transitional phase
between the elements of the plow and parallel

ski technique, today, we often use is the so-called
wedge (V) position of skis, in which the back

parts of the skis are less spread, compared to

the plow position (Lesnik et al., 2002). Using the
V-position of skis in the learning process, either

as a methodological exercise or as an element

of ski technique, gradually prepares the skier for
performing the turn in its entirety by way of the
parallel ski technigue (Cigrovski et al., 2010). This
learning approach completely omits elements of the
plow ski technique (Murovec, 2006). Therefore, it is
important to identify factors that play a significant
role in the adoption of skiing technique, and

that each skier, beginner, through the alpine ski
schools adopts the elements of alpine skiing at a
high level (Joksimovic¢ et al., 2009). The ski carving
technique represents the basic element in which

a skier continuously connects multiple turns that
are a combination of wedge turns and the parallel
skiing technique (Hadzi¢, 2008). Because of the new
learning approach to alpine skiing, the goal of this
work is to determine the difference in the technique
of basic carving in relation to anthropometric
characteristics of the subjects, and to determine
which anthropometric characteristics contribute to
the adoption of the basic carving techniques in ski
beginners. Research focused on the valorisation
and evaluation of skiing techniques, (Andersen et
al.,, 1990; Dopsaj, 2004, Cigrovski, 2007; Blakeslee,
2009; Mladenovi¢, 2016 indicate a different approach
in defining the way in which the degree of adopting
ski knowledge is assessed, i.e., determined.). By
determining and analysing various parameters

of the adoption of alpine skiing techniques, it is
possible to systematically monitor the relevant
performance variables of the rational technique and
discover reserves for better sports results at each
level and degree of training in skiing technique.

METHODS

The key issue, and the whole problem orientation
of this research is related to the analysis of the
performance of basic carving in alpine skiing

in relation to anthropometric characteristics

of subjects. Measurement of anthropometric
characteristics was carried out at the Faculty of
Sports and Physical Education, before the students’
departure to the compulsory practical skiing
course. The assessment of the skiing technique
was performed on the slopes of Kopaonik after

the seven-day programme was implemented.

Ski teaching lasted for seven days, a total of 42
hours, and was performed by three teachers at the
identical programme. During the day, the class was
implemented for a total of 6 hours where the first
three hours were reserved for applied learning of
ski technigue elements, and the three remaining
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afternoon hours were intended for training. The
evaluators were teachers who have vast experience
in this business. Each subject was assessed by all
three evaluators from different positions. Three
independent evaluators gave the ratings to each
respondent for the demonstration of the selected
elements of ski technique - basic carving, and the
final score was the average of the three ratings. The
adoption levels of skiing knowledge in participants
were evaluated with the score of 5 to 10 considering
the ski bending to the arc shape, speed control
based on the completion of the turn, the appropriate
posture that ensures the centre of gravity lies in the
middle of the foot, as well as demonstration ease
and smoothness. During the data processing, based
on the final (formed) scores in the performance

of basic carving, the sample is divided into three
subsamples, which were called “weak”, “moderate”
and “good” (Hadzi¢ et al., 2013).

SUBJECT SAMPLE

In this study, the sample consisted of 30 students of
the Faculty of Sports and Physical Education, male
ski novices, average age 22 years, divided into three
subsamples compared to the techniques involved

in basic carving as follows: the first subsample
consists of 9 subjects classified as (“weak”), the
second consists of 10 respondents classified as
("“moderate”) and the third sub-sample consists of
11 respondents classified as (“good”).

THE SAMPLE OF MEASURING
INSTRUMENTS

Anthropometric characteristics followed in this
study were measured according to the instructions
and regulations of the International Biological
Program (IBP). The program consists of 39
measures (Misigoj-Durakovi¢, 2008), some of which
were used in this study.

DATA PROCESSING METHODS
INSTRUMENTS

In line with the aim of this research, appropriate
statistical data processing methods were chosen.
To avoid the loss of information, data scaling was
performed on contingency tables by finding the
finest links and information on nonparametric sizes.
Based on the above, it is evident that the application
of discriminant analysis (DISCKRA) on the scaled
data is possible. By calculating the coefficient of
discrimination, the features that determine the
specificity and characteristics of the subsamples are
removed from further processing, i.e., reduction of
the observed space is applied.
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RESULTS

In accordance with the defined purpose of the
research, the thematic unit anthropometric
characteristics of the respondents will be analysed
in relation to the techniques involved in basic
carving in alpine skiing. The central and dispersion

parameters, measures of skewness and kurtosis
of the mentioned anthropometric characteristics
represent the basic carving technique and direct us
to the possibility of using parametric procedures.

Table 1: The central and dispersion parameters and measures of skewness and kurtosis of the anthropometric characteristics
for the subsample — “weak” (9)

M SD Min Max CV Range Sk. Ku.
AMAST 75.56 15.77 61.0 114.0 20.86 63.43 87.68 1.76 2.13
AOGK 96.67 9.42 88.0 117.0 9.75 89.42 103.91 1.21 .34
AONDK 53.33 5.96 44.0 64.0 11.17 4875 5791 .25 -.49
AVIST 176.78 7.93 167.0 191.0 4.49 170.68 182.88 .50 ~-.73
ADUPK 55.33 16.71 51.0 59.0 30.20 52.49 78.18 .64 -1.49
ADRUK 76.33 3.78 71.0 81.0 4.95 7343 79.24 -.44 -1.36
AKNNL 10.86 6.01 5.0 22.0 55.38 6.23 1548 .79 -.84
AKNTR 16.50 10.62 6.0 39.0 64.35 8.34 24.66 1.11 .23
AKNL 13.77 10.79 7.0 41.0 78.39 5.47 22.06 2.03 2.77
ADKL 899 1.18 7.5 10.9 13.10 8.08 9.89 -.02 -1.11
ASIKA 29.72 2.28 27.0 33.0 7.67 27.97 31.48 .22 -1.60
ASIRA 40.22 3.05 33.5 44.0 7.59 37.88 42.57 -1.10 .78

Legend: M (mean), SD (standard deviation), Min (minimum value), max (maximum value), CV
(coefficient of variation), Range (Range), Sk. (standardised coefficient of asymmetry, curvature),
Ku. (standardised coefficient of elongation or flatness).

Minimum (min) and maximum (max) values of

the anthropometric characteristics of the “weak”
subgroup indicate that the values are in the expected
range. Greater heterogeneity of the coefficient

of variation (CV) indicates that the subsample is
“weak” by the following characteristics: length of
the lower leg (ADUPK), forearm skinfold (AKNNL),
abdominal skinfold (AKNTR), skinfold (AKNL), and
knee diameter (ADKL). The coefficient of variation
(CV) indicates the homogeneity characteristics:
body mass (AMAST), chest circumference (AOGK),
thigh circumference (AONDK), body height (AVIST),
arm length (ADRUK), pelvic width (ASIKA), and
shoulder width (ASIRA). Increased values of
skewness (Sk.) indicate that the distribution is
highly asymmetric with negative pelvic width
(ASIKA). Increased values of skewness (Sk) indicate
extremely positive asymmetric distribution with the

following characteristics: body mass (AMAST), chest
circumference (AOGK), abdominal skinfold (AKNTR),
and skinfold (AKNL). Normal (tolerant) asymmetry
values of skewness (Sk) are determined by the
following characteristics: the volume of the thigh
(AONDK), body height (AVIST), length of the lower
leg (ADUPK), arm length (ADRUK), forearm skinfold
(AKNNL), knee diameter (ADKL), and pelvic width
(ASIKA). Higher values of kurtosis (Ku) indicate the
elongated curve with the following characteristics:
body mass (AMAST), chest circumference (AOGK),
abdominal skinfold (AKNTR), skinfold (AKNL), and
shoulder width (ASIR). Negative values of kurtosis
(Ku) indicate the flattened curve with the following
characteristics: the volume of the thigh (AONDK),
body height (AVIST), length of the lower leg (ADUPK),
arm length (ADRUK), forearm skinfold (AKNNL), knee
diameter (ADKL), and pelvic width (ASIKA).
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Table 2: The central and dispersion parameters and measures of skewness and kurtosis of the anthropometric characteristics
for the subsample — “moderate” (10)

M SD Min Max CV Range Sk Ku
AMAST 81.90 13.75 68.0 105.0 16.78 72.06 91.74 .83 -.90
AOGK 100.70 8.87 89.0 116.0 8.81 94.35 107.05 .39 -1.02
AONDK 55.60 4.79 50.0 64.0 8.61 52.17 59.03 .54 -.92
AVIST 180.50 6.93 170.0 190.0 3.84 175.54 185.46 -.10 -1.32
ADUPK 56.00 10.50 54.0 61.0 18.75 52.49 67.51 2.39 4.23
ADRUK 77.60 3.92 72.0 83.0 5.05 74.79 80.41 -.03 -1.50
AKNNL 10.18 3.85 5.6 17.0 37.83 7.42 12.94 .67 -.69
AKNTR 19.66 8.91 11.0 35.0 45.32 13.28 26.03 .64 -1.16
AKNL 13.15 5.05 8.0 25.0 38.43 9.53 16.77 1.39 1.07
ADKL 9.94 .89 8.0 114 8.99 9.30 10.58 -.56 .75
ASIKA 30.05 1.34 28.0 32.0 4.47 29.09 31.01 .18 -1.06
ASIRA 4155 2.60 36.0 46.0 6.25 39.69 43.41 -.45 .75

Legend: M (mean), SD (standard deviation), Min (minimum value), max (maximum value), CV
(coefficient of variation), Range (Range), Sk. (standardised coefficient of asymmetry, curvature),

Ku. (standardised coefficient of elongation or flatness).

Minimum (min) and maximum (max) values of the
anthropometric characteristics of the “moderate”
subgroup indicate that the values are in the expected
range. Greater heterogeneity of the coefficient

of variation (CV) indicates that the subsample

is “moderate” by the following characteristics:
forearm skinfold (AKNNL), abdominal skinfold
(AKNTR), skinfold (AKNL), and knee diameter
(ADKL). The coefficient of variation (CV) indicates the
homogeneity characteristics: body mass (AMAST),
chest circumference (AOGK), thigh circumference
(AONDK), body height (AVIST), length of the lower

leg (ADUPK), arm length (ADRUK), pelvic width
(ASIKA), and shoulder width (ASIRA). Increased
values of skewness (Sk) indicate that the distribution
is highly negatively asymmetric, and it is not
notified. Increased values of skewness (Sk) indicate
extremely positive asymmetric distribution with

the following characteristics: length of the lower

leg (ADUPK) and skinfold (AKNL). Normal (tolerant)
asymmetry values of skewness (Sk) are determined
by the following characteristics: body mass (AMAST),
chest circumference (AOGK), thigh circumference
(AONDK), body height (AVIST), arm length (ADRUK),
forearm skinfold (AKNNL), abdominal skinfold
(AKNTR), knee diameter (ADKL), pelvic width
(ASIKA), and shoulder width (ASIRA). Higher values
of kurtosis (Ku) indicate the elongated curve with
the following characteristics: length of the lower leg
(ADUPK), skinfold (AKNL), knee diameter (ADKL),
and shoulder width (ASIRA). Negative values of
kurtosis (Ku) indicate the flattened curve with the
following characteristics: body mass (AMAST),
chest circumference (AOGK), thigh circumference
(AONDK), body height (AVIST), arm length (ADRUK),
forearm skin fold (AKNNL), abdominal skinfold
(AKNTR), and pelvic width (ASIKA).

Table 3: The central and dispersion parameters and measures of skewness and kurtosis of the anthropometric characteristics

for the sub-sample — “good” (11)

M SD Min Max CV Range Sk Ku
AMAST 77.46 8.12 65.0 87.0 10.48 72.00 8291 -.63 -1.18
AOGK 96.46 13.07 61.0 110.0 13.55 87.67 105.24 -1.91 3.13
AONDK 5591 3.78 48.0 61.0 6.76 53.37 58.45 -.64 -.18
AVIST 179.18 4.92 172.0 187.0 2.74 175.88 182.49 .01 -1.22
ADUPK 54.64 9.10 51.0 59.0 16.65 52.52 64.75 2.44 4.82
ADRUK 76.73 335 72.0 82.0 4.36 74.48 7898 -.12 -1.08
AKNNL 1230 390 7.0 21.0 31.68 9.68 1492 .93 .31
AKNTR 18.18 6.25 9.0 27.6 34.36 13.98 22.38 .02 -1.26
AKNL 13.78 3.11 9.0 17,9 2255 11.69 15.87 -.16 -1.40
ADKL 10.13 .77 9.0 11.6 7.56 9.61 10.64 .37 -.56
ASIKA 29.73 1.38 26.5 32.0 4.66 28.80 30.66 -.79 1.15
ASIRA 41.32 3.04 37.0 48.0 7.37 39.27 43.36 .76 .21

Legend: M (mean), SD (standard deviation), Min (minimum value), max (maximum value), CV
(coefficient of variation), Range (Range), Sk (standardised coefficient of asymmetry, curvature),
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Minimum (min) and maximum (max) values of

the anthropometric characteristics of the "good”
subgroup indicate that the values are in the
expected range. Greater heterogeneity of the
coefficient of variation (CV) indicates that the
subsample is “good” by the following characteristics:
forearm skinfold (AKNNL), abdominal skinfold
(AKNTR), skinfold (AKNL), and knee diameter
(ADKL). The coefficient of variation (CV) indicates the
homogeneity characteristics: body mass (AMAST),
chest circumference (AOGK), thigh circumference
(AONDK), body height (AVIST), length of the lower leg
(ADUPK), arm length (ADRUK), pelvic width (ASIKA),
and shoulder width (ASIRA). Increased values of
skewness (Sk) indicate that the distribution is highly
negatively asymmetric at chest circumference
(AOGK). Increased values of skewness (Sk) indicate
extremely positive asymmetric distribution

with the following characteristics: length of the

This subsection will prove or reject the claim that
there is a significant difference in the technique

lower leg (ADUPK). Normal (tolerant) asymmetry
values of skewness (Sk) are determined by the
following characteristics: body mass (AMAST),

thigh circumference (AONDK), body height (AVIST),
arm length (ADRUK), forearm skinfold (AKNNL),
abdominal skinfold (AKNTR), skinfold (AKNL),

knee diameter (ADKL), pelvic width (ASIKA), and
shoulder width (ASIRA). Higher values of kurtosis
(Ku) indicate the elongated curve with the following
characteristics: chest circumference (AOGK),

length of the lower leg (ADUPK), forearm skinfold
(AKNNL), pelvic width (ASIKA), and shoulder width
(ASIRA). Negative values of kurtosis (Ku) indicate the
flattened curve with the following characteristics:
body mass (AMAST), thigh circumference (AONDK),
body height (AVIST), arm length (ADRUK), abdominal
skinfold (AKNTR), skinfold (AKNL), and knee
diameter (ADKL).

of basic carving in relation to anthropometric
characteristics of subjects.

Table 4: The significance of differences in the technique of basic carving in relation to anthropometric characteristics of

subjects

Analysis n

F P

DISKRA 12

39.211 .000

Table 4 presents the results of discriminant
analysis (DISKRA) to determine the significance

of differences in the technique of basic carving

in relation to anthropometric characteristics of
subjects. When looking at the anthropometric
characteristics as a system using the discriminant
analysis (DISKRA), it clearly shows, based on

the value of p =.000, that there is a difference

and clearly defined boundary in the technigue of
basic carving between the respondents, which is
manifested latently. This fact suggests that there are
probably latent characteristics that, in conjunction
with other features (synthesised), contribute to
discrimination against respondents in the technique
of basic carving.

Table 5: The significance of differences in the technique of basic carving in relation to anthropometric characteristics of

subjects
F k.dsk
AMAST .637 .130
AOGK .497 .051
AONDK .803 .080
AVIST .768 .189
ADUPK .800 .093
ADRUK .301 .090
AKNNL .581 147
AKNTR .318 .152
AKNL .028 .098
ADKL 3.982 .077
ASIKA 124 .031
ASIRA .560 .183

Legend: k.dsk is the coefficient of discrimination.
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A review of Table b, when considering the
anthropometric characteristics of the subjects
individually using the discriminant analysis
(DISKRA), provides the discrimination coefficient
(k.dsk) that points to the claim that there is a
difference in the technique of basic carving between
the respondents and that the greatest contribution
to discrimination, that is the biggest difference,

is with the following variables: body height (.189),
shoulder width (.183), abdominal skinfold (.152),
forearm skin fold (.147), body mass (. 130), skinfold
(. 98), lower leg length (.093), arm length (.090), the
volume of the thigh (.080), knee diameter (.077),
chest circumference (.051), and pelvic width (.031).

DISCUSSION

Based on the previous discussion and analysis
of samples from 30 subjects, in accordance with
the applied methodology, the logical sequence of
study was to determine the characteristics and
homogeneity of each subsample based on the
performance technique of basic carving and the
distance between them. The fact that p =.000 in
the discriminant analysis (DISKARA) means that
there are no clearly defined boundaries between
the subsamples on the basis of performing the
technique of basic carving, i.e., it is possible to
determine the feature of each subsample based
on the technique of basic carving in relation to
anthropometric characteristics.

Table 6: Characteristics and homogeneity of the subsamples based on the performance techniques of basic carving in relation
to anthropometric characteristics

Weak Moderate Good dpr %
AVIST less greater moderate 14.307
ASIRA less greater moderate 13.853
AKNTR less greater moderate 11.506
AKNNL moderate less greater 11.128
AMAST less greater moderate 9.841
AKNL moderate less greater 7.419
ADUPK greater moderate less 7.040
ADRUK less greater moderate 6.813
AONDK less moderate greater 6.056
ADKL less moderate* 1 greater* ! 5.829
AOGK moderate greater less 3.861
ASIKA less greater moderate 2.347
n/m 7/9 6/10 8/11
% 77.78 60.00 72.73

Legend: hmg - homogeneity; dpr% - contributing feature characteristics.

The status of each subsample performance of

the basic carving techniques is mostly defined

by body height because the contribution feature
characteristics are 14.31% followed by: shoulder
width (13.85%), abdominal skinfold (11.51%),

upper arm skinfold (11.3%), body weight (9.84%),
skinfold (7.42%), lower leg length (7.04%), arm
length (6.81%), the volume of the thigh (6.06%), knee
diameter (5.83%), chest circumference (3.86%),

and pelvic width (2.35%). Homogeneity of the
“weak” subsamples is 77.78%; for the “moderate”
subsample, it is 60.00%, and for the "good” sub-
samples, itis 72.73%. Based on the above, it can

be said that the characteristics of the subsample
with “weak” features are presentin 7 out of 9
subjects, which means that two subjects have other
features rather than the characteristics of their
group and the homogeneity of the subsamples

is as great as 77.78%. The characteristics of
“moderate” subgroups are present in 6 out of the
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10 subjects; homogeneity is 60.0% for 4 of the
respondents who have other features. Additionally,
the characteristics of the subsample with “good”
features are present in 8 out of 11 subjects;
homogeneity is high at 72.7% for 3 subjects who
had other characteristics. This means that one can
expect that subjects whose characteristics are
similar to that of the “weak” subsample, but their
belonging based on the basic carving technique is
unknown, have a reliability of 77.8% of belonging
only to the subsample characterised as “weak”,
i.e., it is possible to forecast with certainty that a
particular respondent with such features can be
classified in the "weak” subsample. Based on the
anthropometric characteristics of the respondents,
it can be said that the subsamples have the
following features: The "weak” subsample has less
pronounced following characteristics: body height,
arm length, body mass, the volume of the thigh,
shoulder width, pelvic width, knee diameter, and
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abdominal skinfold. The following characteristics
are moderately expressed: skinfold, upper arm
skinfold and chest circumference. The following
characteristics are more pronounced: length of
the lower leg. The “moderate” subsample has less
pronounced following characteristics: skinfold,
upper arm skinfold. The following characteristics
are moderately expressed: length of the lower

leg, thigh circumference and knee diameter. The
following characteristics are more pronounced: body
height, shoulder width, abdominal skinfold, body
mass, arm length, chest circumference, and pelvic
width. The “good” subsample has less pronounced

following characteristics: lower leg length and chest
circumference. The following characteristics are
moderately expressed: body height, shoulder width,
abdominal skinfold, body mass, arm length, and
pelvic width. The following characteristics are more
pronounced: skinfold, upper arm skinfold, thigh
circumference, and knee diameter.

Similar conclusions were reached by applying
anthropometric measures in predicting the
achievement of the basic carving technique in alpine
skiing (Hadzi¢ et al., 2014).

Table 7: Distance (Mahalanobis) between the subsamples in the technique of basic carving in relation to anthropometric
characteristics of the respondents

Weak Moderate Good
Weak 1.80 2.32
Moderate 1.80 .00 1.39
Good 2.32 1.39 .00

By calculating the Mahalanobis distance between
the subsamples in the technique of basic carving
performance, another indication of similarity or
difference can be obtained. Distances from Table (7)

indicate that the least distance is present between
the “good” and “moderate” subsamples (1.39), and
the outermost one is seen between the “good” and
“poor” subsamples (2.32).

Table 8: Grouping of subsamples in the performance technique of basic carving in relation to the anthropometric
characteristics of the respondents

Level Closeness
Moderate, Good 1.39
Weak, Moderate 2.16

Based on the displayed dendrogram, it can be seen
that the closest subsamples are the “moderate”
and “good” ones with the distance of 1.39, and the
biggest difference is seen between the “weak” and
“moderate” subsamples with the distance of 2.16.

CONCLUSION

A sample of 30 subjects was analysed and divided
into three subgroups based on the score obtained
by the performance technigues of basic carving in
alpine skiing. In accordance with the predetermined
objectives of the research, the methodological
approach of this study analysed the difference in the
technique of basic carving between the respondents
in relation to their anthropometric characteristics.
Based on the results, their interpretation can give
us the following conclusions: For anthropometric
characteristics of respondents, by using the
discriminant analysis (DISKRA . 000), the results
indicate that the technique of basic carving shows
no difference between the three subsamples with

a coefficient of discrimination: body height (.189),

shoulder width (.183), abdominal skinfold (.152),
forearm skinfold (.147), body mass (.130), skinfold
(.098), lower leg length (.093), arm length (.090),
the volume of the thigh (.080), knee diameter (.077),
chest circumference (.051), and pelvic width (.031).
As the differences are established and boundaries
clearly defined, the characteristics and homogeneity
of each subsample are determined. Based on the
anthropometric characteristics of the respondents,
it can be concluded that: The subsample defined
as “poor” has a less pronounced body height, arm
length, body weight, thigh circumference, shoulder
width, pelvis, knee diameter, and abdominal
skinfold with the moderately expressed skinfold
and upper arms, back and chest circumference.
The length of the lower leg is more pronounced.
Homogeneity of the “weak” subsample is 77.78%.
The subsample defined as “moderate” has less
pronounced skinfolds of the upper arms and back
with the moderately pronounced shin length, thigh
girth and knee diameter. Body height, shoulder
width, abdominal skinfold, body mass, arm

length, chest circumference, and pelvic width are
more expressed. Homogeneity of the “moderate”
subsample is 60.00%. The subsample defined as
“good” has less pronounced shin length and chest
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circumference, and has expressed a moderate body it has given new results that enable comparison
height, shoulder width, abdominal skinfold, body with previous and future research in this field, and
mass, arm length, and pelvic width. Forearm and comparison of other skiers of the same age and
back skinfold, as well as the volume of the thigh and gender. The contribution and practical significance
knee diameter are more expressed. Homogeneity of of this paper lies in a closer familiarisation with
the “good” subsample is 72.73%. the causal relationships between anthropometric

characteristics on the one hand and the success
The significance of this research is manifold, of the adoption of basic skiing techniques in the
both for theory and for practice. Observed from student population, on the other hand.

a theoretical point of view, there is no doubt that
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RAZLIKE U IZVODENJU OSNOVNOG ZAOKRETA U ODNOSU NA ANTROPOMETRIJSKE KARAKTERISTIKE

Ovo istrazivanje analizira tehnike obuhvacene osnovnim zaokretom u odnosu na antropometrijske karakteristike
ispitanika. Prvi cilj ovog istrazivanja je bio utvrditi postojanje statisti¢ki znacajne razlike izmedu ispitanika u
tehnici izvodenja osnovnih zaokreta, a u odnosu na njihove antropometrijske karakteristike. Drugi cilj ovog
istrazivanja je bio utvrditi razliku u tehnici osnovnog zaokreta u odnosu na antropometrijske karakteristike
ispitanika. Uzorak od 30 studenata, prosje¢ne dobi od 22 godine, muskog spola, je testiran mjerenjem 12
antropometrijskih mjera i koristenjem testova za procjenu situaciono-motori¢kih sposobnosti. Tehnika alpskog
skijanja je procijenjena putem osnovnog zaokreta, tehnickog elementa skijanja koji je prisutan u osnovnom obliku
skijanja. Na osnovu izvedbe osnovnog zaokreta i dobivenih rezultata definisana su tri poduzorka ispitanika, i to:
“losi”, "umjereni” i “dobri”. Razlike u antropometrijskim karakteristikama tretiranih poduzoraka su ustanovljene
te su jasno definisane granice u stepenu usvajanja tehnike osnovnog zaokreta. Poduzorak definisan kao “los”

je imao manje izrazene mjere longitudinalne i transverzalne dimenzionalnosti, obima i tezine tijela, te je imao
umjereno izrazene kozne nabore nadlaktice i leda sa viSe izrazenom duzinom potkoljenice. Poduzorak definisan
kao “umjeren” je imao manje izrazene kozne nabore te umjereno izrazenu duzinu potkoljenice, obim natkoljenice
i promjer koljena. Tjelesna visina, Sirina ramena, kozni nabor stomaka, tjelesna tezina, duzina ruku, srednji obim
grudnog kosa i Sirina karlice su vise izraZzene. Poduzorak definisan kao “dobar” je imao manje izrazenu duzinu
koljena i srednji obim grudnog kosa sa umjereno izrazenom tjelesnom visinom, Sirinom ramena, koznim naborom
stomaka, tjelesnom tezinom, duzinom ruku i sirinom karlice. On ima viSe izrazene kozne nabore nadlaktice i leda,
kao i obim natkoljenice i promjer koljena. Na osnovu ovih rezultata mozemo zakljuciti da su razlike ustanovljene
te su jasno definisane granice u stepenu usvajanja tehnike osnovnog zaokreta izmedu poduzoraka u odnosu na
antropometrijske karakteristike.

Kljucne rijeci: alpsko skijanje, osnovni zaokret, antropometrijske karakteristike
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ABSTRACT

A ski training programme is a learning programme that forms a constituent part of every ski school. It aims to
teach its students the most basic elements of skiing techniques. This research will compare the efficiency of

the typical skiing lessons conducted on snow with a new approach to skiing lessons using a ski simulator which
may be used before, during and after the skiing season. The research sample consisted of the students from the
Bjelogrivac ski school and the school for skiing instructors, MASI team. The research used the common elements
of ski training that form the basis for learning skiing techniques such as: snowplough glide, snowplough turn,
snowplough turn with side slipping and basic carving. We researched the success rate of skiing both on snow and
on the artificial surface using a ski simulator, which bares most resemblance to skiing techniques used on snow,
after which we compared the variables of both groups. In the case of the Bjelogrivac ski school, their beginners
largely completed the basic skiing course with success, but a certain number failed to adopt all the elements and
remained at the same level during the following ski season. However, the best results were shown by combining
these two methods. One of the advantages of a ski simulator is that it can be used for training purposes all year
round. This may, in turn, significantly improve the efficiency with which skiing techniques are performed on snow.

Keywords: skiing, ski simulators, students, technique, training, assessment

INTRODUCTION

As one of the oldest sports that originated as

a need for people to move as fast and easy

as possible in winter conditions, today, skiing is
almost an indispensable part of winter recreation
for everyone who wants to enjoy this sport or do it
professionally.

Rarely does a sport have such a long and
comprehensive history as alpine skiing. As the
development of skis, ski boots, ski bindings, and
technical equipment on the slopes progressed
throughout history, alpine skiing and skiing
techniques developed at the same time.
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Skiing plays a very important role at an early age,
given that this type of sport has a positive effect on
the development of motor skills, socialisation, self-
esteem, and the like. It is known that the period up
to the seventh year of age is crucial in all segments
of personality development. Therefore the role of
sports is of utmost importance. During this period,
a child acquires different habits that affect his
intelligence and, at the same time, develops speed
and coordination (HadZi¢, Bjelica, 2005). Skiing
also has a positive effect on adults. In addition to
its recreational characteristics, it is also the sport
that anyone can do, regardless of how old they are.
Furthermore, this type of sport has no negative
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consequences on the body. All this holds true only if
it is performed properly, i.e., if the person has been
trained by an instructor.

However, this sport carries with it certain risks,

and as such is considered one of the high-risk
sports, primarily due to the speed of movement, i.e.,
internal characteristics, such as altitude, equipment,
snow surface, and other skiers, as well as external
characteristics, i.e., individual factors, such as
gender, age, motor skills, psychological state, and
the like (Ropret, Janackovi¢-Cupié, 2014).

The programmes of alpine skiing schools may also
be useful as an additional sports activity for children
and young people. Alpine skiing activities can have
an impact on the development of the most important
motor skills in certain sports, but also on the
multifaceted development of children athletes (Saks,
Cigrovski, Maravié¢, & Matkovi¢, 2015).

The most widespread and the most popular
approach in the training of alpine skiers is the one
in which elements of different skiing techniques
are used. Transferring skiing knowledge this

way is known as a combined knowledge transfer.
Therefore, there are several ways to learn alpine
skiing: adaptation to ski equipment and basic forms
of skiing, initial forms of skiing, advanced forms of
skiing, top forms of skiing - field and competition
(Lesnik, Zvan, 2010).

The appearance of carving skis in the training

of alpine skiers influenced the development of a
direct training method, where beginners are only
trained to learn the elements of parallel skiing
(Murovec, 2006). In addition to fitness training, it
is recommended to use similar movements as in
alpine skiing a few months before the skiing season
(Roman, Miranda, Martinez, & Jesus, 2009). Skier
training also includes alternative sports that are
similar to skiing itself (Wu, Nozawa, Perteneder, &
Koike, 2020).

As one of the most famous winter sports, alpine
skiing attracts people who go back to it every year.
Since skiing is limited to the winter period, ski
equipment and mountain slopes, today, a large
number of instructors use indoor spaces with ski
simulators that solve this as well as the problem of
ski training.

In addition to education and technique, ski training
methodology encompasses the health of individuals
and groups. Healthy lifestyles should be an
indispensable part of ski training methodology. This
is of special importance for the youngest. Although
their bodies are healthy and young, it is essential to
instil such way of life in them and teach them to live
it accordingly. The instructor has a very important
role here. First and foremost, he should be a role
model. In other words, he must show them what it
means to be an athlete. He ought to give examples of
the things that have positive and harmful influences

on our body and health.

Due to the specific mountain environment in which
snow sports and alpine skiing are taught, it is
recommended to describe motor-skills-related
tasks as briefly as possible. Proper demonstration is
what needs to be focused on, regardless of whether
a preschool child or a student is being taught
(Neljak, 2013). All ski school students can adopt

and improve the elements of skiing techniques with
a synthetic and analytical method of training. The
synthetic method is characterised by performing
motor tasks as a whole, while the analytical method
means training according to skiing technique

levels. The analytical method is intended for the
training of beginners, while the synthetic method

is very often used by skiers who have reached an
advanced level (Cigrovski et al.,, 2019). Training
beginners using exclusively parallel ski techniques
is a direct way to learn alpine skiing. The second
category of ski training programmes consists of ski
technigues or elements, which include: snowplough
glide, snowplough turn, snowplough turn with side
slipping and basic carving. All the listed skiing
technigues have the elements of parallel and
snowplough skiing techniques. The exception is the
basic carving which is mainly used as an element of
the parallel skiing technique (Murovec, 2006).

At the end of each course that lasts 15 days (or

2x7 days), diplomas are awarded to all candidates.
In addition, students are also assessed on how

well they adopted different skiing elements and
technigues. Depending on the number of candidates
who are largely beginners, one instructor is

usually assigned to lead a group of 10 beginners.
Tests aimed at assessing the acquisition of skiing
techniques (Table 1) are conducted in a quite

simple way, i.e., by performing several basic skiing
elements, which are valued with (+) and (-). Skiing
technique acquisition results show that, out of 10
candidates, 7 have fully mastered all the basic skiing
elements (+ + +), while 3 candidates have failed to
meet the designated criteria (+ - -). Ski instructors
noticed several problems: that one third of the
candidates had not completed their ski training
during the season, and consequently remained at
the same level the following season. This may result
in a lack of motivation in some individuals.
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A - Beginner’s level

B - Basic level

C - Advanced level

Familiarisation with the skiing
equipment

Basic warm-up games

Side slipping without
plough

Basic ski stance

Snowplough glide

Parallel turns

How to fall properly

Snowplough turn

Carving technique

Uphill skiing

Side slipping

Snowplough technique

Table 1: Bjelogrivac ski school programme

APPLICATION OF NEW METHODS IN SHI
TRAINING - A SHI SIMULATOR

Skiing is an activity that requires coordination of
the upper and lower body. Due to the higher speed,
the skier has to engage the muscles responsible
for rotation when going down the slope. Adequate
training is required to train skiing techniques and
perform these movements. In order for all of the
above to be automated in terms of skiers” motor
skills, using skiing techniques as early as possible,
it is necessary to provide training conditions
throughout the year. This can be achieved by
practicing skiing techniques on ski simulators.

One of the ways to train skiers is to use a ski
simulator (Moon, Koo, Kim, Shin, 2015). Today,
they are considered very important in the training
programme for skiers, mostly because they improve
the strength and technique of alpine skiing (Fausto,
Panizzolo, Marcolin, & Petrone, 2013). Skiing is

a sport that is associated with the winter period,
which is limited to one season. So, the ski training
itself is programmed for that period of time, which
means that it is limited compared to other sports.
Currently, the best solution for these problems, for
competitors and recreational skiers alike, are ski
simulators as a way to have ski training throughout
the year (Nozawa, Wu, & Koike, 2019).

As skiing is a winter sport and depends on many
factors (time, distance from the ski centre and
finances), it happens that beginners easily give up
(dissatisfaction with the training programme and
their own performance, fear of injuries, having to
wait a long time before the next season, etc.).

Therefore, the possibility of practical use of modern
ski training methods has enabled beginners as
well as competitors to practice skiing throughout
the year through the simulation of alpine skiing
techniques.

The Olymp ski club from Banja Luka made its first
ski simulator and, by doing so, enabled a one-
year workout programme. Due to unfavourable
weather conditions that affect the continuity of ski
trainings along with the outbreak of the corona

138

Parallel turns with side slipping

virus pandemic, they found a way to train their new
and regular members outside the ski season. The
club’s ski instructors discovered a much easier way
to teach skiing techniques, primarily because they
can organise classes individually or in small groups.
Detection and elimination of errors is much more
efficient when compared to real working conditions,
mostly because they can stop at any moment

and return to the starting position. The simulator

is programmed in such a way that its surface is
most similar to a sunny day on a ski slope. In other
words, the surface closely resembles a melting
slope. Skiing on such a slope is a lot harder, but
there are fewer possibilities to make mistakes. The
speed is also adjustable and gives an advantage

in communication and demonstration of skiing
technigues. The research encompassing a group of
candidates attending this ski school was aimed at
finding out how much time it takes to master the
basic ski elements from the basic positions to the
snowplough turn.

According to this research, 45 minutes of skiing

on a ski simulator, i.e., 1 hour for each beginner in
the group is enough to master the basic elements

of skiing technique. Basic ski stances, snowplough
position and turn can be mastered in 1 hour of active
ski learning. It was confirmed that the exercises on
the simulator are directly applicable on a natural
surface. Using the transfer of motor knowledge from
one surface to another, we noticed nearly identical
preparatory stances required to perform every basic
element of skiing technique.

Scientists from Italy conducted a study in

which 5 professional skiers and ski instructors
demonstrated skiing techniques directly on a
natural surface during the season and on a ski
simulator. The aim of the research was to compare
the positions of the body directly related to the
position of the knee joint and muscle contraction
during the parallel ski technique or “carving” skiing
technigue. Furthermore, their motivation was to
find an alternative solution for competitors and
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recreational skiers in the off-season. The conclusion
of their research is that on the Skimagic simulator,
the position of muscles and joints has a fairly similar
pattern as skiing on a natural surface.

In addition, the angle made on this simulator when
performing the parallel skiing technique can, by
adequately adjusting the speed on the simulator,
enable the same position of the skis as on the real
surface (Fausto, Panizzolo, Marcolin, & Petrone,
2013).

THE PROBLEM, SUBJECT AND AIM OF
THE RESEARCH

The problem of the research was to find out about
the differences in the acquisition of skiing technique
in the ski schools that train only during the skiing
season and in the ski schools that train during the
season and off-season with the help of modern ski
simulators.

The subject of this research is the analysis of how
successful training programmes of the two ski
schools are, given that one has a programme limited
only to the winter season, while the other provides
skiing lessons throughout the year.

The main aim of the research is to examine which
training method yields better results.

METHOD

This research belongs to the group of theoretical
and empirical research, and in relation to time, it is
of a transversal character. The NSPC test (National
Ski Patrol in a Central Division test 2009) was

used to assess the adoption of ski techniques on
snow and on a ski simulator. This test assesses ski
knowledge with a simple assessment criteria, i.e.,
(+) which indicates that the task has been adopted
or that the candidate excels at the task, (+ -) that
the task has been performed in a satisfactory way
and (-) signifying that the candidate has failed to
complete the task.

SAMPLING

The sample of respondents consisted of 50 students
of the Bjelogrivac ski school aged 6-8, as well as

52 students of the "MASI" programme ski school of
the same age. The gender of the participants is not
included.

DATA PROCESSING METHOD

The following elements of the ski training
programme can be selected to assess the
knowledge of the candidates who do not have
previous skiing experience after a seven-day
programme: side slipping, parallel turns, basic
turns, basic carving (Cigrovski, 2007).

The NSPC (National Ski Patrol in a Central Division
test) was used to calculate the acquisition of skiing
knowledge, which is very simple to perform but
also quite relevant, and we obtained the following
statistics which indicate:

1. (+) That the candidate efficiently performs

a skiing element with very small oscillations and
errors that are acceptable for the first 3 basic
elements (snowplough glide, snowplough turn and
snowplough turn with side slipping). (+) in the case
of the basic carving is accepted only if the candidate
is able to fully perform the given ski element.

2.(+) / (-) That the candidate satisfactorily
adopts the given ski element, that he makes
mistakes, but that the demonstration of the ski
element does not deserve the lowest grade.

3.(-) That the candidate fails to perform the

given ski element at a satisfactory level; that the
position of the body while moving and performing
turns is not harmonised with the technigue of the
skiing element, and that he makes more mistakes
than allowed when performing a task.
Non-parametric statistics were used to compare
variables between groups.

139



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

RESULTS AND DISCUSSION

RESULTS OF THE ADOPTION OF SHI ELEMENTS

-Ski elements- Fully acquired (+) Satisfactorily Failed to acquire (-)
acquired (+)/ (-)
Snowplough glide 41 candidates 7 candidates 2 candidates
Snowplough turn 38 candidates 7 candidates 5 candidates
Snowplough turn with 29 candidates 10 candidates 11 candidates
side slipping
Basic carving 22 candidates 12 candidates 16 candidates

Table 2: Results of the acquisition of skiing elements by the candidates of the Bjelogrivac ski school

Table 2 results show that the acquisition of skiing
elements or skills varies depending on the difficulty
of the task. The number of candidates who fully or
partially master a skill is significantly more positive

than the number of candidates who do not. Since
the programme of this ski school is limited to one
season, similar or the same results may be expected
the following season.

-Ski elements- Fully acquired (+) Satisfactorily Failed to acquire (-)
acquired (+) / (-)
Snowplough glide 42 candidates 7 candidates 3 candidates
Snowplough turn 38 candidates 8 candidates 6 candidates
Snowplough turn with 30 candidates 10 candidates 12 candidates
side slipping
Basic carving 22 candidates 12 candidates 18 candidates

Table 3: Results of the acquisition of skiing elements by the candidates of the MASI skiing school on a ski simulator

Table 3 results show that the acquisition of skiing
elements, just as Table 2 illustrates, depends on
how difficult it is to perform a particular element.
Although all ski elements are performed on an
artificial surface, the difference is noticeable in 2-3

candidates, on average, which is certainly not a bad
result. These are off-season results, which means
that this group of candidates will need to further
improve their skiing technique.

- Ski elements-- Fully acquired (+) Satisfactorily Not acquired (-)
acquired (+) / (=)
Snowplough glide 50 candidates 2 candidates X
Snowplough turn 45 candidates 5 candidates 2 candidates
Snowplough turn with 39 candidates 7 candidates 6 candidates
side slipping
Basic carving 34 candidates 8 candidates 10 candidates

Table 4: The results of the MASI ski school candidates, using the combined training method

Table 4 results show the acquisition of skiing
elements by a group of candidates attending the
MASI ski school who continued to broaden, i.e.,
upgrade the knowledge acquired off-season in
the season and on a natural surface (a combined
training method). Based on the results, it is
noticeable that there are no more candidates
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who have not acquired the basic ski element —
snowplough glide. It is also noticeable that, on
average, 7-9 more candidates completely master all
skiing elements. On the other hand, not more than

4 candidates are able to properly master the skiing
elements in comparison with the results from the
previous tables.
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Kruskal-Wallis (Table 5)

x? df p
Carving 6.45 2 0.040
Turn with side slipping 4.64 2 0.098
Snowplough turn 3.27 2 0.195
Snowplough glide 6.53 2 0.038

Dwass-Steel-Critchlow-Fligner pairwise comparisons

Pairwise comparisons - snowplough glide (Table
6)

w P
Combined snow 3274 0.054
. exercise -
Combined machine 3501 0.036
exercise -
Snow machine 0.273 0.980

Pairwise comparisons - turn with side slipping

(Table 8)
w P

Combined snow -2.681 0.140
Combined — oXercise -2.706  0.135

machine
Snow exercise 0.0213  1.000

machine

Sig. p < 0.05

The difference in group achievement was tested

by the non-parametric Kruskal-Wallis test, the
results of which are shown in Table 5. Statistical
significance of the differences (p < 0.05) was
obtained on the carving and snowplough tests. A
series of post-hoc Dwass-Steel-Critchlow-Fligner
tests (Tables 6, 7, 8, and 9) showed statistically
significant differences (p < 0.05) between the group
that combined the ski simulator and snow on the
test and the group that only used the ski-simulator
on the snowplough glide test, while the differences
between these groups on the carving test are on the
verge of statistical significance just as the difference
between the groups that used the combined method
and snow on the snowplough glide test.

Pairwise comparisons -snowplough turn (Table
7)

w p
Combined snow 1.991 0.337
. exercise -
Combined machine 2 484 0.185
exercise -
Snow machine 0.484 0.938

Pairwise comparisons — carving (Table 9)

w P
Combined snow 2.965 0.091
. exercise -
Combined machine 3.295 0.052
exercise -
Snow machine 0.345 0.968

Table 5-9. Nonparametric analysis of variables between

groups

In terms of the simple ski elements, there is a partial
statistically significant difference between the
candidates from both schools, which is confirmed in
Table 6. It can be seen that, following the combined
training method at MASI ski school, there are
differences in the acquisition of the snowplough
glide technique, compared to both training methods
separately.

The more difficult the task is, the fewer candidates
are able to perform it. This can be seen in their
ability to master the skiing elements such as
snowplough glide with side slipping and the

basic carving. In the case of a snowplough glide

141



SPORT SCIENCE

INTERNATIONAL SCIENTIFIC JOURNAL OF KINESIOLOGY

with side slipping, 39 candidates of the MASI

ski school fully/properly acquired the element,
following the combined training method, while

in the case of the Bjelogrivac ski school, 29
candidates were successful, but this difference is
not statistically significant. Regarding the basic
carving, 34 candidates of the MASI ski school
fully/properly acquired this ski element, after the
combined method, compared to 22 candidates of
the Bjelogrivac ski school, which is, statistically
speaking, a partially important difference (Table 9).

The results show that, when compared to
Bjelogrivac, MASI provided a better training
programme for some elements of skiing by using
the combined method, which may be exclusively
attributed to the possibility of having off-season and
additional learning lessons on both artificial surface
and ski simulators.

Learning to ski on the “Skimagic” simulator has
contributed to the MASI candidates beginning

the season in good shape, by having achieved
semi-automation of certain elements of the skiing
technique. In comparison with the research of

the Olymp ski school, it is clear why knowledge

was successfully transferred from the ski
simulator to the natural surface. The differences

in demonstration and in the time it takes to learn a
skiing element are very small. In a study conducted
by Italian experts (Fausto, Panizzolo, Marcolin, &
Petrone, 2013), several things coincide: the fact that
skiing is a naturally limited sport and that it can only
be practiced in winter. However, the solution to that

problem is the emergence of ski simulators that give

ski schools the possibility of unlimited training. The
same research illustrates that the demonstration of
complex skiing elements shows the identical body
position on the ski simulator as on a natural surface,
which immediately leads to the conclusion that
exercising can help improve these skiing elements.
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RAZLIKE U EFIKASNOSTI OBUKE SKIJANJA NA SNIJEGU | SIMULATORU SKIJANJA

Skijaska obuka je program ucenja skijanja koji zastupa svaka skola skijanja. Ona ima za cilj da svoje polaznike na
Sto efikasniji nacin nauci osnovnim elementima tehnike skijanja. U ovom istrazivanju ¢e se uporediti efikasnost
klasi¢ne obuke skijanja na snijegu i novi pristup u obuci skijanja putem simulatora skijanja koji se koristi prije,
tokom i nakon skijaske sezone. Uzorak istrazivanja su Cinili polaznici skole skijanja .Bjelogrivac” i instruktorske
Skole ,MASI" tima. U istrazivanju su koristeni ustaljeni elementi skijaSke obuke koji su osnova za ucenje tehnike
skijanja poput: spusta u plugu, zaokreta u plugu, pluznog zaokreta sa otklizavanjem i osnovnog vijuganja.
Istrazivala se uspjesnost obuke skijanja na snijegu i vieStackoj podlozi uz pomoc¢ simulatora skijanja, a koja je
najslicnija kretnjama skijaske tehnike na snijegu i poredile su se varijable izmedu grupa. U slu€aju istrazivanja
Skole skijanja .Bjelogrivac”, pocCetnici ve¢inom uspjesno zavrsavaju osnovnu obuku elemenata skijanja, ali jedan
broj njih ne usvaja sve zadate elemente i ostaje na istom nivou znanja i sledece skijaSke sezone. Medutim, najbol;ji
rezultati su dobiveni kombinacijom ove dvije metode. Jedna od prednosti simulatora skijanja je Sto se moze
koristiti za obuku tokom cele godine. Ovo zauzvrat moze znacajno povecati efikasnost izvodenja pravilne tehnike
skijanja na snijegu.

Kljucne rijeci: skijanje, simulatori skijanja, polaznici, tehnika, obuka, ocjenjivanje
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ABSTRACT

The notion of a healthy lifestyle in students is observed in the context of a corresponding lifestyle which implies
a broad area of physical activities, as well as social, psychological, educational, aesthetic, and other factors. The
primary goal of this paper was to examine healthy lifestyles among the students of universities in FBiH. Specific
goals of this paper were to determine dietary habits, physical activity and consumption of cigarettes, alcohol and
dietary supplements in students of universities in FBiH. The research comprised 624 students from 4 different
universities in FBiH (namely, the University of Sarajevo, “Dzemal Bijedi¢” University, the University of Travnik and
the University of Tuzla), and a specially designed anonymous survey questionnaire was used for data collection.
The results point towards nutritional imbalance and an adverse lifestyle in the researched population, indicating
a need for education with the goal of improving public health. Significant differences were observed in items
belonging to general survey questions (going to a nightclub, lunch and exercise). For dietary habits, significant
differences were obtained in items determining: the consumption of fat, vegetables, tea, alcoholic beverages,
carbonated and energy drinks as well as dry-cured meat products. For student attitudes towards smoking,
differences were obtained in items determining the time spent in places where smoking is allowed and concerns
about the dangers of smoking. A difference in male and female students’ attitudes towards the quality of life was
also obtained.

Keywords: student, healthy lifestyles, physical activity, dietary habits, smoking, quality of life

INTRODUCTION

Healthy lifestyles represent an active concern over can be affected, and therefore our activities must
one's health and a responsible behaviour towards be directed towards changing unhealthy habits

oneself, others and one's environment(Deliens, Clarys, and adopting healthy lifestyles in all stages of

De Bourdeaudhuij, & Deforche, 2014; Wills & Kelly, 2017). life. Recommendations on a healthy lifestyle refer

Health depends upon several factors called determinants to the application of proper and balanced diet,

of health, such as: genetic predispositions, psychological regular movement and physical activity (at least 30

characteristics of an individual, social and environmental minutes per day) as well as avoiding and stopping

factors. Some risk factors can be Some risk factors the consumption of cigarettes, alcohol and drugs
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(Almutairi et al., 2018; Tirodimos, Georgouvia,
Savvala, Karanika, & Noukari, 2009). Dietary habits
are learnt from infancy; however, student age is the
period of growing up, filled with new responsibilities
and often independence. Students often have poor
nutrition. The level of physical activity decreases,
and the sedentary lifestyle starts to dominate,
leading to an increased risk of developing obesity
and other diseases (Bouchard, Blair, & Haskell,
2012; Deliens, Deforche, De Bourdeaudhuij, & Clarys,
2015; Tremblay, Colley, Saunders, Healy, & Owen,
2010).

WORH METHOD

The aim of this paper is to determine the differences
in healthy lifestyles in male and female students

of certain universities in FBiH, namely: how

much are the students familiarised with and how
much do they practice healthy nutrition; which
physical activities do the students engage in;

which beverages and tobacco products do they
consume; what is the students’ satisfaction with

the quality of life. The population defining the
sample of respondents is comprised of students
from universities in FBiH, namely: the University of
Sarajevo, "“DZemal Bijedi¢” University of Mostar, the
University of Tuzla and the University of Travnik,

all of whom study sports and physical education.
The study included a total of 624 respondents

(male - 312, female -338) aged 19 to 30. With the
goal of conducting this research, a questionnaire
was designed encompassing the following areas:
general information (students' characteristics) - 7
items; characteristics of the nutritional level, general
dietary habits, leisure time activities, and exercise -
7 items; dietary habits - 29 items; smoking - 7 items;

and quality of life - 1 item. When entering the survey,
the respondents were instructed on the goal of the
research, the principle of anonymity, voluntariness,
and consent for participation in the research. The
survey was conducted in July 2020. The collected
data was processed using the programme package
SPSS 21. ANOVA was used for determining the
differences in male and female students’ attitudes
for each item.

RESULTS

Table 1 illustrates the central and dispersion
parameters of male and female students, namely:
students’ age, body height and body weight. A total
of 624 (male - 312, female - 338) students were
surveyed. The results of the age variable show that
the male students’ average age is 22.14, with the
average age of female students being 22.14 years.
The age range based on the minimum and maximum
is between 19 and 30 years. The average height of
the surveyed students is 183.98 cm for males and
169.57 cm for females. Standard deviation (SD) is
somewhat higher having in mind the large range
(min - max) in both male and female students. In
other parameters, i.e., variables, the body weight
average is 84.63 kg for male and 64.07 for female
students. Standard deviation for both genders is also
higher having in mind the great difference between
the weight min and max. The results of skewness
and kurtosis indicate that the results are normally
distributed.

Table 1: Descriptive parameters of the male and female students’ general information

Body height Body weight Age
Descriptive

male female male female male female
Mean 183.98 169.57 84.63 64.07 22.14 22.06
Variance 55.189 35.449 166.447 93.006 5.775 5.088
SD 7.429 5.954 12.901 9.644 2.403 2.256

Minimum 158 155 60 46 19 19

Maximum 203 188 130 103 30 30

Skewness .006 .265 .601 .625 1.153 .963

Kurtosis .581 -.144 .589 .563 1.401 1.226
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Insight into Table 2 enables us to see the frequency
and percentages of the study year in which

the students are enrolled. The first study year
comprises 212 male and female students, i.e., 34%.
The second study year comprises 108 male and
female students, i.e., 17.3%, and the third study year

comprises 114 male and female students or 18.3%
of the respondents. From the fourth study year, we
surveyed 126 male and female students (20.2%),
and the fifth study year comprises 64 male and
female students or 10.3% of respondents.

Table 2: Frequencies and percentage of male and female students per study year

Study year Frequency Percent Valid Percent Cupn;l:l(:l:z;/e
First year 212 34.0 34.0 34.0
) Second year 108 17.3 17.3 51.3
Valid Third year 114 18.3 18.3 69.6
Fourth year 126 20.2 20.2 89.7
Fifth year 64 10.3 10.3 100.0
Total 624 100.0 100.0

Analysis of Table 3 according to the frequency and
percentage of responses to the survey question
“During the studies and attending lectures at the
faculty, | live” indicates that the largest number of

students live with their family, namely, 438 or 70.2%,
and 132 male and students or 21.2% of respondents
live in private accommodation. 54 male and students
or 8.7% live in student dormitory.

Table 3: Frequencies and percentage of male and female students per place of residence

Place of residence i Cumulative
Frequency Percent Valid Percent Percent
with their family 438 70.2 70.2 70.2
) private accommodation
Valid (apartment) 132 21.2 21.2 91.3
student dormitory 54 8.7 8.7 100.0
Total 624 100.0 100.0

Table 4 illustrates the results of differences
between male and female students in age, body
height, body weight, study year, and place of
residence. Significant differences were obtained in
variables "body weight” and “body height” with the
significance at the level of p =.001. The obtained

result is expected considering the fact that this
concerns the population (males and females). Other
variables did not show a significant difference
which indicates that the groups are heterogeneous
according to age, study year and place of residence.

Table 4: Differences between male and female students (age, body height, body weight, study year, and place of residence)

ANOVA
Variables

Sum of Squares df Mean Square F Sig.
Age .208 1 .208 .039 .844
Body height 31584.410 1 31584.410 721.187 .000
Body weight 61395.870 1 61395.870 510.855 .000
Study year .285 1 .285 .146 .702
Place of residence 1.092 1 1.092 2.668 .103
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The difference between male and female students
in attitudes expressed in general survey questions
on habits (Table 5) in items “lunch” and “exercise” is
statistically significant at the level of p =.001. The
item “nutritional level, going to coffee shops, going

to the cinema, dietary habits, breakfast, and dinner”
indicates that there are no differences between male
and female students treated in this research. The
item “going to a nightclub” is statistically significant
at the level of p =.023.

Table 5: Differences between male and female students in attitudes expressed in general survey questions on habits

ANOVA

Ttems SSum of df Mean Square F Sig.
quares

Nutritional level .067 1 .067 452 .502
Going to coffee shops .987 1 .987 .510 475
Going to the cinema 2.375 1 2.375 1.549 .214
Going to a nightclub 10.010 1 10.010 5.186 .023
Dietary habits .605 1 .605 .877 .349
Breakfast 7.351 1 7.351 3.537 .060
Lunch 30.815 1 30.815 12.847 .000
Dinner .077 1 .077 .067 .795
Exercise 32.697 1 32.697 93.658 .000

Differences between male and female students

in attitudes towards dietary habits (Table 6) are
visible in items: "Have you had breakfast in the last
month?” (FHA 01), which is statistically significant at
the level of p = .044; "What type of fat do you most
frequently use when preparing food at home?” (FHA
02), p =.036; “How often do you eat cabbage, kale,
cauliflower, broccoli, etc.?” (FHA 15), p =.020; "How
many cups of tea do you drink on a daily basis?”
(FHA 07), p = .009; “How often do you eat legumes
(French beans, peas, beans, lentils, soya beans,
etc.?” (FHA 16), (sig. = .007); “How often do you eat
preserved dry-cured meat products?” (FHA 19),

p =.002; "How often do you eat cake, cookies or
other sweets?” (FHA 20), p = .000; “"Have you been
advised to change your dietary habits in the past
year?” (FHA 22), p = 000; "Have you consumed any
alcoholic beverages in the past year?” (FHA 23), p
=.000; "How often do you drink hard liquor?” (FHA
24), p = 002; "How often do you drink beer?” (FHA
26), p = 000; “"How often do you consume energy
drinks?” (FHA 27), p = 000; “How often do you
consume carbonated drinks?” (FHA 28), p = 001. In
other variables, there are no statistically significant
differences observed between male and female
students treated in this research.

Table 6: Differences between male and female students in attitudes towards dietary habits

Items ANOVA -
Sum of Squares df Mean Square F Sig.
FHA 01 1.273 1 1.273 4.086 .044
FHA 02 1.404 1 1.404 4.421 .036
FHA 03 .662 1 .662 .367 .545
FHA 04 1.994 1 1.994 1.814 .179
FHA 05 1.548 1 1.548 3.059 .081
FHA 06 .001 1 .001 .001 .974
FHA 07 2.263 1 2.263 6.772 .009
FHA 08 .017 1 .017 .016 .900
FHA 09 7.391 1 7.391 3.654 .056
FHA 10 .500 1 .500 1.132 .288
FHA 11 1.696 1 1.696 2.945 .087
FHA 12 .024 1 .024 .032 .858
FHA 13 1.772 1 1.772 1.979 .160
FHA 14 .310 1 .310 .688 .407
FHA 15 3.965 1 3.965 5.466 .020
FHA 16 4.048 1 4.048 7.254 .007
FHA 17 2.130 1 2.130 2.830 .093
FHA 18 456 1 .456 .622 431
FHA 19 5.293 1 5.293 9.250 .002
FHA 20 12.985 1 12.985 16.411 .000
FHA 21 2.813 1 2.813 7.838 .005
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FHA 22a .003 1 .003 .029 .865
FHA 22b .081 1 .081 .974 .324
FHA 22c 3.444 1 3.444 14.522 .000
FHA 22d 2.367 1 2.367 11.561 .001
FHA 23 3.967 1 3.967 16.915 .000
FHA 24 11.160 1 11.160 10.135 .002
FHA 25 3.543 1 3.543 3.553 .060
FHA 26 80.007 1 80.007 56.800 .000
FHA 27 79.267 1 79.267 38.479 .000
FHA 28 21.997 1 21.997 10.959 .001
FHA 29a .004 1 .004 .092 .762
FHA 29b .001 1 .001 .030 .861
FHA 29c .002 1 .002 .019 .891
FHA 29d .000 1 .000 .004 .950

The difference between male and female students
in attitudes towards smoking (Table 7) indicates the
following: Items: "How many hours a day do you
spend in a place where someone smokes?” (SMO
02), which has a statistically significant difference at

the level of p =.009; “Are you concerned about the
adverse effects smoking can have on your health?”
(SMO0 03), p =.000, while other variables did not
have a noticeable statistically significant difference.

Table 7: Differences between male and female students in attitudes towards smoking

Items ANOVA -
Sum of Squares df Mean Square F Sig.
SMO 01 .015 1 .015 .065 .798
SMO 02 8.452 1 8.452 6.859 .009
SMO 03 14.259 1 14.259 13.905 .000
SMO 04 .065 1 .065 .257 .612
SMO 05 .175 1 .175 .259 .611
SMO 06 474 1 474 .993 .319
SMO 07 2.867 1 2.867 411 .521

For differences between male and female students
in attitudes towards the quality of life, the item -
“How much are you generally satisfied with your

life?” (QOL 01) indicates that there is a statistically
significant difference at the level of p = .01 between
the groups of male and female students.

Table 8: Differences in male and female students’ attitudes towards the quality of life

ANOVA
Item
Sum of Squares Mean Square F Sig.
QOL 01 49.518 1 49.518 21.327 .000
DISCUSSION

For the largest number of analysed characteristics,
the results obtained in this research are in
accordance with the existing knowledge on students’
healthy lifestyles (Krolo, 2019; Macanovic et al.,
2013; Teofilovi¢, 2019). The students from the
analysed sample most frequently spend their leisure
time in their own space at the faculty, most often
working on a computer and listening to music.

They express a relatively high satisfaction with

the quality of life. The results on student health
indicate the necessity for further research in this
area so as to determine the significant correlates
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of the obtained results and design programmes
(perhaps within the frame of the existing study
programmes, e.g., by strengthening the courses

or introducing a compulsory course of sports and
physical education) which would be directed towards
improving the physical and psychological health of
students, as confirmed by other research (Carevic,
2019; Stojkovi¢, Rali¢, & Latas, 2010). Health is the
fundamental and necessary right for the society

as a whole (Bori¢, 2020). The state of physical,
psychological and social welfare implies continuous
improvement of the conditions pertaining to the
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personal and social characteristics in which an
individual is developed so as to achieve better

and more successful quality of life. One of the
fundamental and primary tasks of physical and
health education professionals is promoting healthy
lifestyles. The problem of youth nutrition is still one
of the leading public health challenges both at the
international level and in our region. The nutritional
status of the youth is a reflection of their general
health, i.e., their lifestyles. By improving healthy
lifestyles, we build a better relationship and method
of the very health, trends, social characteristics as
well as life skills and habits (Deliens et al., 2014; Lee
& Loke, 2005). Differences between male and female
students in attitudes expressed in general survey
guestions on habits determine the lifestyle which, in
its broadest sense, relates to the way of life and the
attitude towards one’s own life. Life habits greatly
determine the health status - positive life habits
enhance health and affect the quality of life, while
negative ones harm health and create problems

in everyday life (Kovacevic et al.). By observing the
differences between male and female students in
attitudes towards dietary habits, it is visible that
male and female students have poor dietary habits,
which reflects in a relatively high prevalence of
overweight and obesity in this population. The

data obtained in other research also show that

poor dietary habits are equally frequent among
both genders (Bibi¢, 2018; Kujadin, 2016; Tomi¢,
Foci¢, Marijanovi¢, & Toplicanec, 2012). Differences
in dietary habits probably sustain the students’
lifestyle which can include eating away from home
or the inability to prepare one’'s own meal due to
time constraints. Data on the differences in student
attitudes towards dietary habits impose the need

to consider an adequate method of helping and
supporting students and the general significance

of higher education in promoting and maintaining
physical and psychological health as well as proper
nutrition so as to persevere and promote health.
Differences between male and female students in
attitudes towards smoking indicate that the students
are aware of the adverse effects of smoking, as
well as that a large number of students, alongside
consuming cigarettes, spend their time in spaces
where smoking is allowed. The majority of research
conducted on attitudes towards smoking indicated

that students consume cigarettes due to satisfaction,

which is the main reason for smoking, followed by
stress and curiosity (Cooke et al., 2016; Haddad &
Malak, 2002; Patrick et al., 1994). Students' lifestyle
and their habits often become worse during the
years spent studying even though most students
consider their habits to be proper. The factors
placing students at risk are skipping meals, lack of
a varied diet and frequent consumption of fast food
(Driskell, Kim, & Goebel, 2005). Female students
are more motivated and interested in their health,
body weight and the overall appearance than male
students (Lua & Elena, 2012).

CONCLUSION

Since this research is focused on male and female
students who are in a period of transitioning form
adolescence to a young adult age marked by specific
life changes, it is possible to adopt undesirable
forms of behaviour, including a decrease of physical
activity. Considering that the student age is the

last step in the educational process, offering great
possibilities to systematically affect the adoption

of healthy habits in life, and taking into account

the evidence of the past research on numerous
benefits of physical activity, it is necessary to

target the increase of the students’ physical activity
levels. Additionally, the adopted habits of engaging
in regular physical activity are transferred into
adulthood, positively affecting health. Knowledge on
the positive effect of physical activity on students’
health and its contribution in explaining the health-
related quality of life in students go in favour of
positive health benefits of physical activity in the
student population. The awareness of the quality of
physical activity and dietary habits can be useful in
planning the development of programmes aiming
atincreasing the very knowledge of students’
healthy lifestyles. Since dissatisfaction with physical
appearance can cause serious health problems,
such as depression, obesity and eating disorders,
the awareness of a positive relationship between
physical activity and satisfaction with physical
appearance can affect an increase in the level of
physical activity, contributing to a positive perception
of physical appearance, which will directly affect
better health. Moreover, the positive relationship

of happiness and life satisfaction with physical
fitness and care for body weight as components of
perceiving physical appearance have been proven.
Therefore, an increase in the level of physical
activity indirectly affects life satisfaction. The
practical contribution of this research reflects in the
fact that determining the level of physical activity,
dietary habits, satisfaction with the quality of life,
and attitudes towards the health status are the first
step in the process of planning and implementing
strategies directed towards increasing healthy
lifestyles in male and female students. The fast
lifestyle, as well as many other obligations lead
students to stop engaging in physical activities. The
time spent at the faculty is lengthy, which is why
they often have insufficient time for studying, let
alone engaging in some physical activity. This is not
the only reason; there are more. The reason is poor
habits the students acquired in life.
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RAZLIKE U STAVOVIMA STUDENATA/ICA O ZDRAVIM ZIVOTNIM STILOVIMA

Pojam zdravog Zivotnog stila studenata promatra se kroz kontekst odgovarajuceg stila zivota, koji podrazumijeva
Sirok prostor tjelesnih aktivnosti, kao i socijalnih, psiholoskih, odgojno-obrazovnih, estetskih i drugih faktora.
Osnovni cilj ovog rada bio je ispitati zdrave Zivotne stilove medu studentima u Univerziteta u FBiH. Specificni
ciljevi rada bili su utvrditi prehrambene navike, fiziCku aktivnost i konzumaciju cigareta, alkohola i dodataka
prehrani studenata Univerziteta u FBiH. IstraZivanje je obuhvatilo 624 studenta s 4 razlic¢ita univerziteta

u FBiH i to (Univerzitet u Sarajevu, Univerzitet ,Dzemal Bijedi¢", Univerzitet u Travniku i Univerzitet u Tuzli),

a za prikupljanje podataka koristen je posebno osmisljeni anonimni anketni upitnik. Rezultati ukazuju na
neuravnotezenu prehranu i nepozeljan Zivotni stil u istrazivanoj populaciji te ukazuju na potrebu edukacije s
ciliem unaprjedenja javnog zdravlja. Znacajne razlike su uocene kod Cestica opstih anketnih pitanja (odlazak

u nocni klub, rucak, tjelovjezba). Kod prehrambenih navika znacajne razlike su ostvarene kod Cestica koje
determiniraju: konzumiranje masnoca, povrca, ¢aja, alkoholnih pica, gaziranih i energetskih pi¢a i suhomesnatih
proizvoda. Kod stavova studenata o pusenju ostvarene su razlike u ¢esticama koje determiniraju vrijeme
provedeno na mjestima gdje se pusi te briga o Stetnosti pusenja. Takoder je ostvarena razlika u stavovima
studenata/ica u kvaliteti Zivota.

Kljucne rijeci: student, zdravi zivotni stilovi, tjelesna aktivnost, prehrambene navike, pusenje, kvaliteta zivota
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The aim and purpose of the journal

Sport Science is an international scientific journal that,
apart from the area of kinesiology, encompasses the
areas of sports medicine, sports management and
education. It is published twice a year.

General provisions

Each paper is evaluated, so that it corresponds to the
intention of the journal, and then reviewed. The authors
are responsible for the content and ethics of everything
written in the paper. The authors can be requested to
give a specific statement that the paper has not been
published in another publication. Sport Science does
not question the authors’ copyright over the published
papers, but preserves the right of distribution in
accordance with the legal provisions, and without
further consultation with the authors, with which the
authors agree when submitting the paper. Authors are
not entitled to re-release/reprint the paper, apart from
a copy of the printed journal. It is necessary to include
the name of the corresponding author, his or her
e-mail address and the institutional e-mail address.

Preparation of attachments

It is recommended that the authors keep the structure
of the journal that includes: the Abstract, Introduction,
Problem and Aim, Methods, Results, Discussion,
Conclusion and References. This recommendation
does not bind the authors but helps ease the publishing
process and understanding of the subject matter. The
attachments are not limited in size, but should not
exceed 7 pages in the journal. Each page that exceeds
the recommended 7 pages is paid 50 €. The text font

is Verdana 9 pt, the titles in the text are in size 9

bold, with single line spacing and justified alignment,
created in two columns. The titles are in the text font
Verdana, size 10, the authors’ names are in size 9 bold,
the authors’ institutions in size 9 italic (University,
Faculty and the country of origin). The expected size of
the paperis 12 000 (exceptionally 14 000) characters
without tables and images. All tables should be
standardised (e.g. MS Excel) by the APA standard and
adjusted to the column. The images, photographs

and other illustrations should be in a vector format

or a high quality printing resolution (600 dpi). Before
printing, the journal has the right to edit the illustration.
In such instances, the author will be consulted or
informed via e-mail.

References
The reference list, as well as other forms of text

formatting, will be accepted if they are made in
accordance with the APA standard (American
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Psychological Association) and translated into
English with an indication of the original language in
the brackets. The attachment is sent exclusively in
electronic form (e-mail, CD, disc, etc.)

Delivery address for the attachments

Sport Science - Faculty of Education

University of Travnik

Aleja konzula No. 5, Travnik, Bosnia and Herzegovina
E-mail: info@sportscience.ba

Language used in the attachments

Sport Science publishes the papers in English with
abstracts in Bosnian. In the event that the attachment
is sent in its original form, in another international
language, the author of the attachment will be
consulted.

Note

Attachments that do not meet the requirements,

or need to be consulted upon, will be immediately
returned to the author with a warning containing the
actions that need to be undertaken.

Publication of the journal
The journal is published in printed and electronic form.

The electronic version is available at the web address:
www.sportscience.ba
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UPUTE AUTORIMA RADOVA

Namjera i svrha ¢asopisa

Sport Science je medunarodni znanstveni ¢asopis koji
pored podrucja kineziologije obuhvata i

podrucje sportske medicine, sportskog menadZmenta i
edukacije. Izdaje se dva puta godisnje.

Opce odredbe

Svaki rad se vrednuje u odnosu na to odgovara li
intenciji ¢asopisa, a zatim se upucuje na recenzije.
Autori snose odgovornost za sadrZaj te eti¢nost svega
Sto je radu. Od autora se moze zatraZziti posebna izjava
da rad nije objavljen u nekoj drugoj publikaciji. Sport
Science ne dovodi u pitanje autorska prava autora
objavljenih radova, ali zadrZava pravo distribucije

u skladu sa pravnim odredbama i bez dodatne
konsultacije sa autorima, a sa ¢ime autori predajom
rada postaju saglasni. Autori nemaju pravo na
reizdanje/reprint, osim jednog primjerka Stampanog
Casopisa. Potrebno je dostaviti naziv autora za
korespodenciju, njegov e-mail i institucionalni e-mail.

Priprema priloga

Preporucuje se da se autori pridrzavaju forme koja
ukljucuje: Sazetak, Uvod, Problem i cilj, Metode,
Rezultati, Rasprava, Zakljucak i Literatura. Ova
preporuka ne obavezuje autore priloga, ali olakSava
put do publiciranja i kasnijeg lakSeg razumijevanja
materije. Prilozi nisu ograniceni veli¢cinom, ali ne bi
trebali prelaziti 7 stranica u ¢asopisu. Svaka stranica
rada koji prelazi 7 stranica, plac¢a se b0 €. Font teksta je
Verdana 9, naslovi u tekstu bold 9, prored 1, obostrano
poravnanje teksta, kreirano u 2 kolone. Naslovi su font
Verdana 10, autori 9 bold, institucije autora 9 italic
(Univerzitet, Fakultet i drZava iz koje dolaze). Ocekivana
veli¢ina je 12.000 znakova bez tabela i slika (izuzetno
14.000). Sve tabele trebaju biti standardne (npr. MS
Excel) po APA standardu i prilagodene koloni, a slike,
fotografije i druge ilustracije u vektorskom formatu ili
rezoluciji koja osigurava kvalitetnu stampu (600 dpi).
Casopis ima pravo radi pripreme za Stampu urediti
ilustraciju, o ¢emu se konsultira ili informira autor
putem e-maila.

Navodi referenci

Navodi literature, kao i drugi oblici formatiranja
teksta, biti ¢e prihvaceni po APA standardu (American
Psychological Association), prevedeni na engleski sa
navodom originalnog jezika u zagradi. Prilog se Salje
iskljucivo u elektronskom obliku (e-mail, CD, disk,...).

Adrese za dostavu priloga

Sport Science - Edukacijski fakultet

Univerzitet u Travniku
Aleja konzula b, Travnik, Bosna i Hercegovina
E-mail: info@sportscience.ba

Jezik priloga

Sport Science objavljuje radove na engleskom jeziku
uz sazetke na bosanskom jeziku. U slucaju da je
prilog poslan u izvornom obliku na nekom drugom
medunarodnom jeziku, autor priloga ¢e u vezi sa tim
biti konsultiran.

Napomena

Prilozi koji ne ispunjavaju uslove ili je za njih potrebna
dodatna konsultacija biti ¢e istom vraceni autoru s

upozorenjem o radnji koju je potrebno poduzeti.
Objava casopisa
Casopis izlazi u Stampanom i elektronskom obliku.

Elektronska verzija je dostupna na
web adresi: www.sportscience.ba
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