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Sports club participation impact on motor competences,
dispositional goal orientations, and perceptions of school-based
physical education among Finnish third-grade children

Niilo Konttinen', Ville Kallinen', Kaisu Mononen', Minna Blomgqvist',

Abstract

Asko Tolvanen?, Marc Lochbaum’*

Research Institute for Olympic Sports, Finland'
University of Jyvdskyld, Finland’

Texas Tech University, USA’

Vytautas Magnus University, Lithuania*

Across the world, youth sports clubs are prominent and the main opportunity for engaging children and youth
in physical activities. The primary purpose of this study was to investigate the impact of sports club participation
on actual and perceived motor competences, achievement goal perspectives, and perceptions of school physical
education among Finnish third-grade children. Participants were 114 girls and 100 boys (N = 214). All children were
10-years-old, or they would turn 10-years-old during the year of data collection. The participants, based on their
involvement or non-involvement in their local sports clubs, fit into four subgroups. The subgroupings were ‘never’
participated in a sports club (N = 40), ‘quit’ sports club (N = 24), active in a ‘recreational’ sports club (N = 53),
and active in a ‘competitive’ sports club (N = 97). Children completed the Kérperkoordinations Test fiir Kinder and
questionnaires, assessing their perceived motor competences, achievement goal orientations, and expectancy-related
beliefs and objective task values. The main finding of the study was that participation in competitive sports clubs
related positively to actual and perceived motor competences, the ego goal orientation, and expectancy-related beliefs
toward school physical education. Importantly, all children regardless of gender benefited equally from competitive

sports participation.

Keywords: physical activity, extracurricular sport, KTK-test, Achievement Goal Theory, ability beliefs, gender

differences.

Introduction

Regular participation in physical activity (PA)
positively affects physical, psychological, and
social health and well-being (Biddle, Asare, 2011;
Fraser-Thomas et al., 2005; Janssen, LeBlanc, 2010).
Research suggests that children at a young age
decide to adopt a physically active lifestyle and that
quality learning and sport experiences in childhood
increase the probability that children will sustain
their involvement in physical activity across their
lifespan (Kirk, 2005). However, empirical evidences
hows that children’s physical activity levels, across
most parts of the world, are inadequate (Tremblay
et al., 2016). There is also a marked drop in
participation in organized sports during adolescent
years (Armentrout, Kamphoff, 2011). The consistent

findings, concerning physical inactivity levels,
strongly suggest the need for additional research
effort. Specifically, researchers must address the
issues, related to continuing participation in physical
activity and sports among children and youths.

If not school organized, parents expose their
children to physical and sporting activities through
extra-school leisure-time activity organized by sport
organizations. The research team conducted this
study with Finnish children, where national sport
system basis is the local sports clubs rather than
school-based sport programs as found in countries
such as the United States. In Finland, approximately
10,000 sports clubs that arrange sport and exercise
for both participation- and performance-oriented
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children and youth exist presently (Méenpda,
2016). According to Finnish national survey,
more than 400,000 children between ages 3 to
18 are participants in organized sports (National
Finnish Sports Federation, Report on Trends
and Participation in Organized Youth Sports,
2010). This statistic data highlights that children,
involved in organized sports, represent a significant
subpopulation in the national physical culture and
sports. Additionally, Finnish children, most likely,
begin their sports participation pathway before
primary school (Aarresola, Konttinen, 2012). Thus,
sports clubs play a significant role in constituting
the formation of a physically active lifestyle before
avenues such as school-based physical education
programs.

The research team designed the data collection
to examine the relationship between the levels
of participation in youth sports clubs and factors
that could potentially influence a child’s sustained
engagement in PA, not just during childhood and
adolescence, but throughout the whole lifespan as
well. The first factor under examination concerned
motor competences (MC) as an underlying
mechanism of sports participation in childhood. A
recent systematic review concluded that the level
of motor proficiency associates positively with
PA among of preschool children (Figueroa, An,
2017). Many researchers have reported this positive
relationship with children of ages 6 to 10 (Lopes
et al., 2011; Vandorpe et al., 2011). In addition to
actual MC, there has also been increased empirical
focus on children’s perceptions of their motor
competences (De Meester et al.,, 2016). In their
systematic review of reviews, Sterdt et al. (2014)
reported that perceived competence is a positive
predictor of PA in youth. Barnett and colleagues
initially argued that the relationship between actual
MC and PA strengthens because of the mediating
role of individuals’ perceived MC (Barnett et
al., 2008). In subsequent research, Barnett and
colleagues have not supported this relationship
in full (Barnett et al., 2011). Regardless, in some
combination, fundamental motor skills along with
perceived motor competences positively contribute
to physical activity participation. Thus, the impact
of sports club participation on motor skills and
perceived motor skill competences is important to
examine.

Our second factor of interest concerned
achievement motivation, analyzed from the
perspective of Nicholls’ (1984) Achievement Goal
Theory (AGT). This dichotomous achievement goal
framework postulates two orientations by which
a person judges his or her competency. A person
adopting an ego goal construes competence in
normative terms such as winning or outperforming
others. A person endorsing a task orientation judges
his or her competency based on self-referenced
standards such as improvement and personal mastery.
Achievement goals in sport is a popular area in youth
sport research as evidenced by a recent large-scale
meta-analytic review (Lochbaum et al., 2016). The
most recent meta-analytic review of achievement
goal points to the task-orientation related to adaptive
motivations, emotions, competency, and behaviours
(Lochbaum et al., 2016). M. Lochbaum and
colleagues’ review pointed to the ego-orientation
correlated with maladaptive behavioural patterns,
but also positive aspects of sports participation such
as perceived competence and intrinsic motivation.
An additional meta-analytic review by Lochbaum
and his colleagues (Lochbaum et al., 2017) points
to the goal orientations being stable across the
youth sport experience. Thus, achievement goals
are important to the youth sports experience
and especially pertinent to our investigation as
goal orientations positively relates to perceived
competences (Lochbaum et al., 2016).

The third factor under examination relates to
children’s perceptions of physical activity, assessed
regarding expectancy-related beliefs and objective
task values based on expectancy-value theory
(Eccleset al., 1983). In this model, the definition of
expectancy-related beliefs is a person’s evaluations
of his or her competence in certain contexts and
beliefs, concerning the upcoming tasks (Eccleset
al., 1983). Concerning the task value, this study
concerned three different components: attainment
value, intrinsic value, and utility value. Attainment
value is the personal importance of performing the
activity well. Intrinsic value refers to the enjoyment
person gets from that activity. Finally, the definition
of utility value is a person’s perception about how
well the activity relates to his or her plans. In this
study, we attempted to determine the associations
between children’s perceptions of PA and the levels
of sports club participation. However, given that
all participants were not involved in extra-school
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physical activities, the relations of involvement in
club sports to ability beliefs and subjective task
values were examined within the contexts of school-
based physical education (PE). PE in schools is the
only structured setting that provides all children
with an opportunity (a) to engage in regular physical
activity, and (b) to learn important movement skills
(Yli-Piipari, 2011).

In all, the general aim of this study was to extend
our evidence-based knowledge of the potential
factors that may influence school-aged children’s
long-term attitudes and participation behaviours in
sport and physical activity settings. The study design
was cross-sectional study design. We, unique to the
literature base, examined the main and interaction
effects of level of participation in sports clubs (non-
member, withdrawn, recreational, or competitive)
and gender on motor competences, dispositional
goal orientations and expectancy-related beliefs,
and objective task values in a sample of Finnish
10-year-old children.

Methods

Participants

Participants were 214 primary school children
(114 girls, 100 boys). All children were 10-years-old,
or they would turn 10-years of age during the year of
data collection. The children were on average 139.12
(SD = 6.98) cm in height and 32.94 (SD = 5.87) kg
in weight. The research team recruited participating
children from eleven primary schools in the city of
Rovaniemi (Finland) with direct contact with school
principals being the first point of contact. The city
of Rovaniemi has a population of 61,000. It is in the
region of Northern Finland on the Arctic Circle.
The city area provides diverse indoor and outdoor
facilities for both winter and summer sporting
activities.

Instrumentation

The Korperkoordinations Test fiir Kinder (KTK)
determined participants’ actual motor competences
(Kiphard, Schilling, 1974, 2007). It is a standardized
test battery, suitable for children between ages 5
and 15. The KTK measures a person’s gross motor
coordination. The KTK coordination tasks are (1)
jumping on one leg over a pile of pillows increasing in
height with consecutive steps of five centimeters; (2)
walking backwards three times along three balance
beams of decreasing width (six, four and a half, and

three centimeters); (3) moving sideways on wooden
boxes during a period of 15 seconds; (4) hopping
sideways with two feet over a wooden slat during
15 seconds. Children had to answer four bipolar
items aiming to assess their motor competences
perception. The respondents were asked to rate them
on four specific components of motor competences
on a 5-point Osgood scale. The stem for each item
was “In my physical education class or leisure-
time activities, I am...”. The components relate
to physical performance capacity and evaluated
endurance, speed, strength, and balance.

The Finnish version of the Perception of Success
Questionnaire (POSQ) assessed dispositional
goal orientations (Liukkonen, 1998; Liukkonen,
Leskinen, 1999). The POSQ is comprised of six
items to measure the task orientation and six items
to measure the ego orientation. The stem for each
item is: “When I am doing sports, I feel myself most
successful when...”. The respondent is requested
to indicate the most preferred alternatives (e.g.,
task orientation question “I succeed at something
I could not do before.”; ego orientation question
“I accomplish something others cannot do.”)
responding on a 5-point Likert-type scale ranging
from 1 (strongly disagree) to 5 (strongly agree).

A modified Finnish version of the Self-Perception
Questionnaire (SPQ, Eccles et al., 1983; Yli-Piipari,
2011) measured children’s expectancy-related beliefs
in the contexts of school-based PE. Participants
responded to each item via a five-point Likert scale
ranging from 1 (very bad) to 5 (very good). We asked
the children the following three questions: “How
good are you at physical education? Compared to
other pupils, how good at physical education are
you? How good will you be at learning something
new in physical education next term?”’

A modified Finnish version of the Task Value
Scale (Niemivirta, 2002; Viljaranta et al., 2009; Yli-
Piipari, 2011) assessed task values towards school-
based physical education. Participants responded
to each item via a five-point Likert scale ranging
from 1 to 5 (I=not so important/interesting/useful;
S=very important/interesting/useful). Children
answered three questions, concerning attainment,
interest, and utility task values. The questions were
as follows: “How important do you find school
physical education? How interesting do you find
school physical education? How useful do you find
school physical education?”
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PE class in the most recent school report
represented each child’s academic achievement
in physical education. A numerical grade is the
Finnish index of child’s effort, athletic ability, and
participation in PE class. Teacher’s professional
judgment of learning standards is the basis of
the Finnish school grading system. The grading,
applied in Finnish schools, is a scale of 4=weak/fail
to 10=excellent.

Lintunen’s (1995) modified Finnish version
of the Perceived Physical Competence Scale
(PPCS) measured children’s perceived motor skill
competences. Four bipolar items comprised our
modified scale that yielded four scores. Children
rated themselves on specific components compared
with those of other players of the same age and
gender on a 5-point Osgood scale. These specific
components were endurance (I possess endurance./I
tire easily.), speed (I am fast./I am slow.), strength (I
am strong./I am weak.), and balance (I possess good
balance./I possess poor balance.).

Procedures

The Ethical Committee of the University of
Jyviskyld (Finland) approved this study. Before
gaining child and parent participation, the lead
researcher contacted the Rovaniemi Education
Department for permission. After receiving the
Rovaniemi Education Department permission,
we sought permission from individual primary
school principals. Within each school, we obtained
written parental and child consent. The consent
form explained the aims and execution of the
project to the children and their parents/guardians
in written consent. Both children and parents knew
that they would have a right to withdraw from the
study whenever they want without any negative
repercussions. Additionally, they knew that there
would not be any direct benefit (e.g., extra credit)
for their participation in the study based on the
written consent materials. Only these children, who
returned a consent form signed by themselves and
their parent or guardian, participated in the sample.

Motor skill proficiency assessment occurred in
school gymnasiums. The research team, who was
conducting the assessments, instructed the children
to wear appropriate sports clothes and shoes a day
before testing. A trained research team member in
the KTK-test organized and supervised testing of the
children with standardized instructions. Children

completed the survey questions on paper. A member
of the research team distributed the questionnaire
to the participants after the KTK-test. Children
completed the questionnaire at home. The consent
documents encouraged questionnaire completion
with the assistance of parents or guardians. Also,
based on the consent document, participants knew
to return the questionnaire in an envelope to their
schoolteacher.

Data reduction and statistical analysis

Based on their self-reported involvement,
children fell into four participation groups based on
their involvement or non-involvement as members
of local sports clubs (Table 1). The four groupings
were (1) children, who had never participated in any
sports club (Never); (2) children, who participated
in a sports club, but discontinued their participation
(Quit); (3) children, who currently participated in
sports club for recreation purposes (Recreation);
and (4) children, who currently participated in
sports club for competitive sports (Competitive).
The children did not differ statistically (p > 0.05) by
height or weight across the four groupings.

Table 1
Distribution of children in each sports club participation
group
All Girls Boys

Groupings N % total N % girls N % boys
Never 40 18.7 27 23.7 13 13.0
Quit 24 11.2 13 11.4 11 11.0
Recreation 53 24.8 26 22.8 27 27.0
Competitive 97 453 48 42.1 49 49.0

The raw performance scores on the four subtests
of the KTK test battery were converted into
motor quotients. The sum of the four individual
standardized quotients resulted in one score — the
Motor Quotient (MQ). The MQ provided us with an
age- and gender-specific reference value of actual
motor competences (Kiphard, Schilling, 2007).

To test the primary purpose of the investigation,
whether sports club participation influences actual
and perceived motor competences, demonstration
of achievement goal perspectives, and perceptions
of compulsory PE among third-grade children, we
conducted analyses beyond general descriptive
statistics. We ran a factorial group (4) by gender
(2) wunivariate analysis of variance (ANOVA)
for MQ, as well as for PE class. Given that other
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variables of interest had more than one construct
for these wvariables, we conducted a factorial
multivariate analysis of variance (MANOVA) (i.e.,
perceived MC, dispositional goal orientations,
and PE perceptions). Wilks’ lambda was the test
for statistics. For the MANOVAs, we examined
significant follow-up univariate F-tests for the main
group effects and group by gender interactions.
Scheffe’s test was the post hoc test. All conducted
statistical analyses were via IBM SPSS version 24.0.
Statistical significance was set at p < 0.05. Also, we
used Cohen’s (1988) interpretation of computed
effect size (ES) differences criteria with 0.20 as
small, 0.50 as medium, 0.80 as large, and 1.30 as
very large.

Results

Concerning actual motor competences, the
factorial ANOVA revealed a statistically significant
group main effect, F(3, 217) = 9.53, p < 0.001. The
group by gender interaction did not reach statistical
significance, F(3, 217) = 1.94, implying that the
observed differences in MQ values between the
four groups were not dependent on gender. Post hoc
analyses showed that children in the Competitive
group performed significantly and moderately to
about large in meaningfulness, better on the KTK
than the Never group (p < 0.001; ES = 0.74) and the
Recreation group (p < 0.01; ES = 0.58) (Table 2).

Table 2

Descriptive information for study variables by sports club
grouping

MQ | Task | Ego PE PE PE Per-

Group Goal | Goal |Expec-| Value | class |ceived
tancy MC
Never Mean | 90.58 | 4.19 | 2.80 | 3.78 | 4.15 | 8.08 | 2.33
SD 1573 | 0.47 | 0.88 | 0.58 | 0.59 | 0.63 | 0.61
Quit Mean | 97.35 | 4.18 | 2.56 | 3.64 | 3.96 | 8.21 | 2.25
SD 10.70 | 0.74 | 094 | 0.69 | 0.86 | 0.54 | 0.75
Recrea- | Mean | 92.87 | 429 | 2.83 | 3.87 | 3.98 | 820 | 1.93
tional SD 16.07 | 0.47 | 0.96 | 0.61 | 0.69 | 0.59 | 0.63
Com- Mean [102.16| 4.39 | 3.14 | 4.13 | 420 | 8.58 | 1.89
petitive |SD | 12.34 | 0.53 | 0.92 | 0.51 | 0.55 | 0.60 | 0.60

The MANOVA, concerning children’s perceived
motor competences, showed a statistically significant
group main effect, F(12, 685) = 1.97, p < 0.05. The
group by gender interaction did not reach statistical
significance, F(12, 2686) = 1.74. The ANOVA
demonstrated that the groups differed in terms of
endurance, F(3, 262) = 5.14, p < 0.01, strength, F(3,

262) = 3.10, p < 0.05, and speed, F(3, 262) = 4.41,
p <.01.

Post hoc analyses showed that children in the
Competitive group considered themselves more as
enduring (p < 0.001, ES = .76), faster (p < 0.05, ES
=.55), and stronger (p < 0.05, ES = 0.53) than their
counterparts in the Never group and more enduring
(p <.05, ES =.59) and stronger (p < 0.05, ES = 0.60)
than the Quit group. Children in the Recreation group
also considered themselves as faster runners than
children in the Never group (p < 0.05; ES = 0.53).
All differences were moderate to nearly large in
meaningfulness.

The MANOVA results on children’s dispositional
goal orientations showed a statistically significant
group main effect, F(6, 538) = 2.63, p < 0.05. The
group by gender interaction did not reach statistical
significance, F(6, 538) = 0.38. The ANOVA
demonstrated that the groups differed only regarding
ego orientation, F(3, 270) = 3.61, p <0.01. According
to post hoc analysis, children in the Competitive
group reported higher scores in ego orientation than
children in the Quit group of small to moderate in
meaningfulness (p < 0.05; ES = 0.39).

The MANOVA results, concerning children’s
expectancy-related beliefs and subjective task
values towards school-based PE, demonstrated
statistically significant group main effect, F(6, 534)
=4.44, p < 0.001. The group by gender interaction
was not statistically significant, F(6, 534) = 0.26.
The univariate analyses showed that the groups
differed regarding expectancy-related beliefs, F(3,
268) = 8.01, p < 0.001. Post hoc results showed that
the children in the Competitive group achieved
significantly and moderately higher scores in
meaningfulness than the Never group (p < 0.01;
ES = 0.60), the Quit group (p < 0.001; ES = 0.71),
and the Recreation group (p < 0.05; ES = 0.43).

In regards to school PE class, the ANOVA
showed a statistically significant group main
effect, F(3, 242) = 10.23, p < 0.001. The group by
gender interaction was not statistically significant,
F (3, 242) = 1.32. Post hoc results showed that the
childreninthe Competitive group scored significantly
and moderately to large in meaningfully higher
on the PE class than the Never group (p < 0.001;
ES =0.79), the Quit group (p < 0.05; ES = 0.69), and
the Recreation group (p < 0.01; ES = 0.64).
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Discussion

This study set out to examine the relationships
between sports participation among school-aged
children and potential factors that may influence
the adoption of a physically active lifestyle later in
adolescence and adulthood. We focused on extra-
school leisure-time sport activities, organized in
the form of local sports club. Therefore, we could
determine the influences of club participation on our
measured variables, four group options separated
the participants based on their involvement or
non-involvement in sports club. We examined
independent main and interaction effects of sports
participation level and gender on three underlying
mechanisms that potentially promote engagement in
regular physical activity.

The first addressed research question was the
relations of involvement in sports clubs to children’s
actual motor competences and perceptions of
their motor competences. Children, who reported
organized competitive sports club participation,
demonstrated higher levels of both actual and
perceived motor competences than the children,
who reported no past sports club involvement.
This finding lends support for the earlier empirical
studies suggesting that consistent participation in
organized youth sports relates to higher levels of
actual and perceived motor skills (De Meester et al.,
2016; Vandorpe et al., 2012). Additionally, children
in the Competitive group demonstrated higher motor
competences than the children who were also current
members of recreational sports club, extending the
earlier findings on the association between sports
participation and motor competences. This result
implies that this relationship is dependent on the
nature of sports participation in such a way that
higher motor competences is specifically associated
with involvement in competitive sports, rather than
with recreational participation or non-involvement
in sports club.

Interestingly, there were not any statistically
significant differences between the Competitive and
Quit groups regarding actual and perceived motor
competences, suggesting that in the latter group,
the reasons for withdrawal from organized sporting
activities had not related to motor skills proficiency,
perceptions of motor skills levels, or their collective
impact. Thus, the present results implythat even
though motor competences are an important
underlying mechanism of physically active lifestyle,

it may not be a sufficient condition for continuing
sports participation in club settings among school-
aged children.

Secondly, we examined the relationships between
engagement in sport activities, organized by sports
clubs, and children’s dispositional goal perspectives.
Even though, the results showed a statistically
significant main effect of participation group, the
closer inspection of the data revealed that only the
ego orientations might play a role, when it comes
to the sports participation behaviour in organized
youth sports among younger children. Lochbaum
and his colleagues (2017) demonstrated that across
the youth sport experience both goal orientations
remain stable. In the current investigation, only the
ego goal orientation differed from the children, who
discontinued sports club participation, and those in
competitive sports club. Thus, it seems important for
sports club organizations to be sensitive to children,
not motivated by social comparisons or winning, in
order to keep those children involved.

Given that these two groups (Competitive and
Quit) did not differ in terms of actual and perceived
motor competences, these findings together suggest
that high motor competences is not a key factor of the
continuation sports participation in a youth sports
club, if the child is not prone to judge his or her
ability with respect to normative comparisons within
group competitions. If so, the future challenge for
sports clubs is to provide opportunities, not just for
participation-oriented children who wish to engage
in competitive sports, but also for those adolescents
who wish enjoyment, social relationships, physical
fitness improvement, and skills development.

Our third research question concerned the
influence of participation in sports club in children’s
perceptions of compulsory school-based physical
education. The results demonstrated that the
Competitive group differed from the other three
groups on their ability beliefs within the context of
PE. Also, the data showed that, in the Competitive
group, children had achieved better PE class than in
other groups, implying that, according to a teacher’s
professional judgment, the children, involved in
competitive sports, had met the expected learning
standards for PE more often than their counterparts
in other grouping. In summary, the present data show
that the children,involved in competitive sports club,
display higher perceived and evaluated competence
in PA also within the contexts of school-based PE.
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In contrast to expectancy-related beliefs and PE
class at school, the analyses of objective task values
towards PE did not demonstrate any statistically
significant differences between the four participation
groups. In other words, personal importance of
performing the activity well, enjoyment person
gets from that activity, or perception about how
well the activity relates to his or her plans did not
differentiate among the participating children.

The limitation of the present study is its study
design. The cross-sectional design does not
provide us with any causal evidence, concerning
the relationships between issues like sports club
membership, levels of motor coordination, or goal
perspectives. Therefore, we recommend applying
longitudinal study designs to gain a better insight
of the effectiveness and potential benefits of sports
club participation across a wide range of interrelated
variables, influencing continued participation.
Additionally, the city of Rovaniemi provides
exceptionally diverse indoor and outdoor facilities
throughout the year for both winter and summer
sport activities. Thus, the data collection occurred
in one urban area that may or may not extend other
urban areas in Finland. Another limitation is that
our target group comprised children, representing
one age-cohort. Even with our noted limitations,
this work extends past research in many areas
and importantly brings into focus the potential
importance of competitive sports club participation.

In conclusion, the present data demonstrate
positive associations of participation in youth sports
club including engagement in competitive activities
with certain potential factors, promoting life-long
and health-enhancing physical activity. There
was not any statistically significant interaction
effects of sports participation level and gender on
the three underlying mechanisms, indicating that
the observed tendencies apply to both male and
female participants. These results on children’s
motor competences, dispositional goal perspective,
expectancy-related beliefs, and PE class are not
in parallel with the earlier empirical evidence,
concerning the negative impacts of competitive
youth sports setting on children. However, the
present study was not designed to determine issues
like parental pressure, burnout or overuse injuries
as examples of negative factors, surrounding
organized youth sports (Bean et al., 2014). We
recommend to design efficient physical activity

interventions to prevent the risks of physical
inactivity through increased participation in sports
clubs that sports clubs must be a research focus as
involvement in organized competitive in nature
youth sports, related to positive outcomes in the
present study.
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SUOMIJOS TRECIOS KLASES MOKINIU DALY VAVIMO SPORTO KLUBU VEIKLOJE JTAKA
MOTORINIAMS JGUDZIAMS, TIKSLU UZSIBREZIMUI, MOKYKLINIO FIZINIO LAVINIMO
SUVOKIMUI
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SANTRAUKA

Daugelyje pasaulio Saliy sporto klubai yra pagrinding vieta, kur vaikai bei jaunimas gali uzsiimti fizine veik-
la. Svarbiausias Sio tyrimo tikslas buvo issiaiskinti Suomijos tre¢ios klasés mokiniy dalyvavimo sporto kluby
veikloje jtaka realiems ir suvokiamiems motoriniams gebéjimams, tiksly iSsikélimui ir mokyklinio fizinio la-
vinimo suvokimui. Tyrime dalyvavo 114 mergaiciy ir 100 berniuky (N = 214). Visi vaikai buvo 10 mety amziaus
arba tai metais tur¢jo sulaukti Sio amziaus. Tyrimo dalyviai, atsizvelgiant | jy dalyvavima ar nedalyvavima
vietiniy sporto kluby veikloje, buvo suskirstyti j keturias grupes: ,,niekada‘“ nepriklausé sporto klubui (N = 40),
Lnutrauke™ sporto klubo lankyma (N = 24), aktyviai dalyvauja ,laisvalaikiu®“ (N = 53) ir aktyviai dalyvauja
,wvarzybingje* sporto klubo veikloje (N = 97). Vaikams buvo duotas atlikti testas (Korperkoordinations Test
fiir Kinder) ir klausimynas, kuriy duomenimis remiantis buvo jvertintas vaiky motoriniy gebéjimy suvokimas,
tiksly iSsikélimas, uzduociy atlikimas pagal tikétinumo ir realaus atlikimo vertes. Pagrindiné tyrimo iSvada —
dalyvavimas varzybinéje sporto klubo veikloje teigiamai veikia tikruosius ir suvokiamus motorinius gebéjimus,
ego tiksly i$sikélima, pasitikejima mokykliniu fiziniu lavinimu. Ir svarbiausia, visi vaikai, neatsizvelgiant | lytj,
kaip nustatyta, i§ varzybinio dalyvavimo gauna vienoda nauda.

Raktazodziai: fizinis aktyvumas, popamokinis sportas, KTK testas, tiksly pasiekimo teorija, gebé&jimy su-
vokimas, ly¢iy skirtumai.
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Peculiarities of pre-competition emotional state of the
Lithuanian national kayak and canoe rowing team members
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Abstract

The pre-competitive state of an athlete is dependent on an athlete’s psychological preparation. Pre-competitive
emotional state is a condition that occurs in athletes about two weeks prior to the competition and continues until
it begins (Malinauskas, 2010). The pre-competitive state manifests itself for each athlete individually, and the
manifestation of this state depends on the significance of the race, the competitor s capacity, the quality of organizing
the match, the coach and other important human behavior patterns as well as the individual characteristics of an
athlete.

In order to achieve the best sporting results, research must be carried out to find out if athletes are properly
prepared for the intended race, what is their pre-competitive emotional state.

Research discussion and conclusions. The questionnaire survey and the result analysis of the SAN test revealed
that the pre-competitive state of members of the Lithuanian national kayak and canoe rowing team did not differ
statistically from the state of junior kayakers and canoeists (p > 0.05). However, a high level of pre-competitive
emotional state (77%) dominated among members of the Lithuanian national kayak and canoe rowing team as
compared to junior rowers when slightly more than half of the athletes had an average level of emotional state before
the competition (54%,). This means that the members of the Lithuanian kayak and canoe rowing team did not have a
negative impact on their state during the competition and they felt better than junior kayakers and canoeists.

Differences in well-being and mood between the Lithuanian kayak and canoe rowing team members and young
kayakers and canoeists were not statistically significant (p > 0.05), but the activity of both groups appeared to be
statistically significant (p < 0.05). The activity of elite Lithuanian kayakers and canoeists was higher than that of
young kayak and canoe rowers. The situational and personal anxiety of Lithuanian kayak and canoe rowing team

members and junior kayakers and canoeists was not statistically significant (p > 0.05).
Keywords: kayak and canoe rowers, junior kayakers and canoeists, pre-competitive emotional state.

Introduction

Research problem. Psychological training of an
athlete is a complex process without which very
good results cannot be achieved. The decisive role
in achieving a sporting victory in competitions is
played by the athlete’s psychological preparation,
when the technical, tactical, physical, functional and
other possibilities are balanced (Miskinis, 2006). The
athlete’s pre-competitive state is dependent on the
athlete’s psychological preparation. Pre-competitive
emotional state is a condition that occurs to athletes
up to about two weeks prior to the competition
and continues until it begins (Malinauskas, 2010).
The pre-competitive state manifests itself for each
athlete individually, and the manifestation of this
state depends on the significance of the race, the
competitor’s capacity, the quality of organizing the
match, the coach and other importanthumanbehavior
patterns as well as the individual characteristics of

the athlete. Stress is one of the main components of
the pre-competitive emotional state, accompanied
by anxiety and apprehension (Arnold, 1967). The
athlete’s well-being, activity and mood also play
an important role in the athlete’s pre-competitive
emotional state. According to K. Miskinis (2012),
an athlete will not be able to achieve good sports
results if he is controlled by negative emotions, low
self-confidence, and these will overwhelm positive
emotions. Some very important problems related
to the mental state of athletes have been occurring
recently (Meidus, 2004). Therefore, it becomes
interesting to explore and carry out the deeper
analysis of emotions, feelings and pre-competition
state of the athletes.

In Lithuania, a number of studies have been
carried out on the peculiarities of the pre-
competitive emotional state of athletes in different
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sports: T. Skucas (2003) discussed pre-competitive
emotions of high-performance table tennis players;
K. Duobaité (2008) analyzed pre-competitive and
competitive emotional states of junior and juvenile
swimmers; R. Indrulis (2011) was interested in the
well-being, activity, mood and self-confidence of
high-performance rowers. However, no research can
be found in the pre-competitive emotional state of
kayakers and canoeists, so it is significant to analyze
and compare the pre-competitive emotional states
of the Lithuanian kayak and canoe rowing team
members and junior kayakers and canoeists.

Research object was the pre-competitive
emotional states of Lithuanian kayak and canoe
rowing teams and junior kayakers and canoeists.

Research aim was to identify and compare the
pre-competitive emotional states of Lithuanian
kayak and canoe rowing members and junior
kayakers and canoeists.

Professional sport is commonly inseparable from
the competition and competitiveness, which causes
anxiety and excitement for many athletes (Jarvis,
2006). One of the main tasks of athletes, coaches
and sports psychologists before the race is to ensure
the athlete’s competitive status, which would allow
revealing the athlete’s skills and preparation. Pre-
competitive state — personality and future event,
that is, competition, interaction, is determined
by many internal and external factors. This may
be the psychophysical attitude of the athlete’s
body to upcoming competitions and adaptation,
manifested by mental changes (willingness to start,
belief in the best result achievement), increased
blood flow, increased respiration, changes in the
metabolic system (Stonkus, 2002). The emotional
states of athletes depend on the significance of
the race, the competitor’s capacity, the quality of
organizing the match, the coach and other important
human behavior patterns as well as the individual
characteristics of the athlete (Malinauskas, 1998).

The goal of the coach is to turn negative emotions
into positive ones and to properly set the athlete
for future activities. In this way, the coach forms
the athlete’s attitude. An attitude is a long-term,
strong intellectual, emotional view that increases
or inhibits power for activity (Stonkus, 2002).
Attitude, the ability to turn negative actions into
positive, helps to mobilize forces and achieve good
sports results. Thus, it is the duty of each coach and
sports psychologist to help the athlete to overcome

or somewhat dampen the negative emotional states
(excessive stress, anxiety, excitement) so that these
negative emotions to not adversely affect the results.
The decisive role in achieving a sporting victory in
competitions is played by the athlete’s psychological
preparation, when the technical, tactical, physical,
functional and other possibilities are equal
(Miskinis, 2006).

The athlete’s success during the competition
depends on their ability to combine physical,
technical skills and psychology (Kasiulis, Cizauskas,
1997). Frequently, athletes do not have psychological
preparation (i.e., behave referring to their experience).
Therefore, it happens that the athlete is only able to
operate under simple conditions, but is unable to
concentrate on the result in stressful situations. It can
be claimed that without psychological preparation
it is difficult to overcome competitors as well as
yourself. Psychology in sport is a determining factor
in high performance and can account for about
30 percent of all abilities of the athlete. A study
conducted by R. Urmulevi¢iiité (Zilinskiené) (2001)
found that only 3 (10%) athletes from the Lithuanian
Olympic team used the help of sports psychologists
to prepare for the Sydney Olympic Games. However,
the majority, even 22 (73%) athletes, missed the
help of sports psychologists and believed that sports
psychologists should work with athletes on a regular
basis. All (except one) athletes replied that they
were interested in psychology and thought it was an
important aspect of sport.

The athletes’ mastery depends on the athlete’s
experience to control their emotional states.
Successful athletes must be well psychologically
prepared and possess personality traits that will
withstand a high volume and intensity training as
well as the spirit of a fighter and winner needed
during the competition. The success of kayaking
and canoeing sport and good competition results are
determined not only by effective technique, tactical
skills, strength, endurance, speed, but also by the
“winner’s” psychology (Szanto, 2014).

Methodology. Research organization. The study
was conducted during the kayaking and canoeing
training camp one week before the competition (Nelo
Winter Challenge 2018) in Portugal, February 2018.
Questionnaires were distributed to the members
of the Lithuanian national team: the SAN test and
Spielberg-Chanin’s scale. The juniors completed
the questionnaires later, electronically in April, one
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week before the competition (Lithuanian Kayak
and Canoe Rowing Marathon Championship). The
questionnaire poll was conducted anonymously,
following all principles of honesty, so each of the
respondents agreed to participate in the study.
Before submitting the questionnaires, the subjects
were introduced to the purpose of the study and
instructions for marking the answers.

Research sample. The survey was attended
by members of the Lithuanian national kayak
and canoe rowing team and junior kayakers and
canoeists (under 18). A total of 26 rowers (13 elite
(I female, 12 males) and 13 junior (4 females, 9
males)) participated in the research. The average age
of elite rowers was 25 (+6) years (the oldest 32, the
youngest 20). The average age of junior rowers was
16 (£ 2) years (18 for the oldest, 14 for the youngest).
The average sporting experience of national team
members was 13.3 (£6.5) years, and the juniors — 4.6
(*1.5) years.

Research  instrument. The  questionnaire
consisted of two tests: the SAN test and Spielberg-
Chanin’s scale. SAN — the acronym for the words:
W — wellbeing, A — activity, M — mood. The SAN
test can be used to evaluate a person’s emotional state
by three parameters: well-being, activity and mood.
The self-assessment test results are convenient
for comparison with other data. Test data can be
correlated with the results of other widely used
psychophysiological tests (Malinauskas, 2003b).
The test is based on the table principle. It contains
30 word pairs of opposite meanings that define
different peculiarities of well-being, activity and
mood. Assessment of well-being, activity and mood:
1-3 — low; 4—6 — average; 7-9 — high (Malinauskas,
2003b). S. Spilberg-J. Chanin’s scale is designed to
assess the level of situational and personality anxiety.
S. Spilberg-J. Chanin’s methodology consists of two
scales of 20 questions, 40 questions in total.

Situational anxiety shows the state of the athlete
at some point (for example, in the competition)
(Malinauskas, 2003b). The scores obtained are
summed up and the results of the athletes’ anxiety
are evaluated as follows: 0—30 points — low anxiety;
31-45 points — average anxiety; 46 points and more —
high anxiety. Personality anxiety is the tendency
to react sensitively in every real or supposedly
insurmountable situation (Malinauskas, 2003b).
The personality anxiety results of kayakers and
canoeists were evaluated as follows: 20—40 points —

average anxiety level; 41-60 points — increased
anxiety; 61-80 and more — high level of anxiety.
Statistical analysis of the survey data using SPSS
17.0 was performed to calculate the results of the
study. The results of the questionnaires were given
in points and percentages. The arithmetic mean
(x), the standard deviation (S) and the arithmetic
mean standard error (Sx) were used to calculate the
results. The Student’s t test was used to determine
the reliability of the results. Chi square (¥%)
criterion was used to compare different groups. The
difference was considered statistically significant
when p < 0.05

Researchresults and discussion. The assessment
of the well-being of the subjects (SAN test) revealed
that during the pre-competitive period, the well-
being of the Lithuanian kayak and canoe rowing
team members was 6.63 (+1.45) points and junior
rowers — 6.08 (£2.25). Their average difference
was 0.55 points. The difference between the team
members and the juniors did not differ significantly
(p>0.05). Student t value was 0.12. Having analyzed
the activity of the subjects by scores (SAN test), it
was found that during the pre-competitive period
the average level of activity of Lithuanian kayak
and canoe rowing team members was 6.33 (£1.45),
while that of junior kayakers and canoeists was 5.55
(£1.85). The average difference was 0.78 points.
The results differ significantly (p < 0.05). The value
Student t was 0.04. The percentage distribution of
the pre-competitive mood of the members of the
team coincided with the distribution of activity
(77% —high mood, 23% — average mood). 62 percent
of young kayakers and canoeists possessed the high-
level pre-competitive mood, but 38 percent of them
had the average level of mood. None of the subjects
had low mood levels. According to the chi square
criterion, there were no statistically significant
differences between the Lithuanian kayak and canoe
rowing team members and junior kayakers and
canoeists in reference to pre-competitive situational
anxiety (p > 0.05) (Spielberg-Chanin’s scale). The
results in Table 1 showed that 10 team members
were characterized by the low level situational
anxiety during the pre-competitive period, 3 team
members had the average level of anxiety, and none
of the team members had the high level of anxiety.
Among the young kayakers and canoeists, 8 athletes
had a low level of pre-competitive anxiety, 4 — an
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average state of anxiety, and one athlete had a high
level of anxiety before the competition.

Table 1
Distribution of the subjects according to pre-competitive

situational anxiety levels

Assessment of situational
Subjects anxiety level : x‘2(2_) value and
Low | Average | High |significance
>30 31-45 46<
Kayak canoe rowing 10 3 0
(KCR) team, n =13 X*(2)=0.24;p>
KCR juniors,n= 13 3 4 | 0.05

The results in Table 2 demonstrate that the
average level of pre-competitive personal anxiety
(apprehension) was experienced by 4 members
of the team, and the increased personal anxiety —
8 members of the team, and one member of the team
had high anxiety. Among the young kayakers and
the canoeists, 5 athletes had an average personal
anxiety before the race, 7 athletes — an increased
level of anxiety, and one of the junior representatives
was characterized by high anxiety level (Spielberg-
Chanin’s scale). Having applied the chi square
criterion, it was found that there were no statistically
reliable differences between the Lithuanian kayak
and canoe rowing team members and the junior
kayakers and canoeists in reference to the pre-
competitive personal anxiety (p > 0.05).

Table 2
Distribution of the subjects according to pre-competitive

personal anxiety levels.

Assessment of personality
iety level
Subjects A anx1er £ % *(2) value and sig-
! ver - High |nificance
age | creased 61-80
20-40 | 41-60
Kayak canoe rowing 4 g |
(KCR) team, n= 13
juni x*(2)=0.88; p>0.05
KCR juniors,n=13 5 ; |

The questionnaire survey and the analysis of
the results of the SAN test revealed that the pre-
competitive state of the members of the kayak
and canoe rowing team of Lithuania did not differ
statistically from that of junior kayakers and
canoeists (p > 0.05). However, a high level of pre-
competitive state (77%) prevails among the team
members, with slightly more than half of junior
athletes having an average level of state before the

competition (54%). This means that the members of
the Lithuanian national team did not experience a
negative influence by their feelings, and their state
is better than that of young kayakers and canoeists.
Statistically reliable results (p < 0.05) were obtained
by analyzing the activity of kayakers and canoeists
during the pre-competitive period. Members of the
Lithuanian national team (62%) had a high level of
activity, while the majority of young kayakers and
canoeists (62%) had an average activity level. The
results of the SAN test mood assessment showed that
both elite Lithuanian rowers and young kayakers
and canoeists were in good mood before the race
(had a high mood level), but the results did not differ
significantly (p > 0.05). According to Lane (2001),
mood is an inappropriate variable in determining
an athlete’s performance. This depends more on the
individual characteristics of the individual athlete.
Berger and Molt (2000) found that athletes with high
physical activity levels have better emotional states.
They also found that satisfaction with performance
is a very important criterion in terms of physical
activity and emotional improvement. Moreover, their
research found that emotional state is also important
during physical activity. Thayer et al. (1994) found
that physical activity has the greatest impact on
all emotional states. The results of these studies
coincide with the results of our study, because both
groups of subjects are of high physical activity and
have an average and high level of positive emotions,
and none of the subjects had low (negative) state,
activity and mood level.

Ancxiety is the most difficult obstacle to athletes
who want and try to improve their sporting
performance. Pre-competitive anxiety is particularly
common in individual sports. This is because the
athlete starts race alone, one with their anxiety,
fears and desire to be the best (Ortiz, La Grange,
2006). In our study, using Spielberg-Chanin’s
anxiety scale, it turned out that the pre-competitive
anxiety level of Lithuanian kayak and canoe rowing
team members is low and only 23 percent of this
group was characterized by an average level of pre-
competitive anxiety. There was no elite rower with
the high level of anxiety before the race. Young
kayakers and canoeists also had a low level of pre-
competition situational anxiety (61%), and one young
rower had a high pre-competitive situational level
of anxiety. However, when comparing the groups
of subjects, their results did not differ significantly


https://doi.org/10.15823/sm.2019.95.2

16 SPORTO MOKSLAS /2019, Nr. 1(95), ISSN 1392-1401 (Print) / ISSN 2424-3949 (Online), https://doi.org/10.15823/sm.2019.95.2

(p > 0.05), so it may be claimed that Lithuanian elite
rowers as well as junior rowers feel low level of
pre-competition anxiety. Situational anxiety shows
the state of the athlete at some point, the situational
anxiety arises in extreme situations (competitions)
(Malinauskas, 2003b). A study conducted by
Mellalieu (2006) claimed that both elite and non-
elite athletes are affected by personal traits. When
comparing the pre-competitive personal anxiety
(apprehension) of the Lithuanian national team
members and of young kayakers and canoeists,
no statistically significant results were obtained
(p>0.05). However, both groups of the subjects were
characterized by increased pre-competitive anxiety.
Personality anxiety (apprehension) is a tendency
to react sensitively in every truly or supposedly
insurmountable situation (Malinauskas, 2003b).

Conclusions. Differences in state and mood
between the Lithuanian kayak and canoe rowing
team members and young kayakers and canoeists
were not significant (p > 0.05); however, the
activity of both groups was statistically significant
(p <0.05). The activity of elite Lithuanian kayakers
and canoeists was higher than that of young rowers.
The situational and personal anxiety of Lithuanian
kayak and canoe rowing team members and
junior kayakers and canoeists was not statistically
significant (p > 0.05).
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LIETUVOS BAIDARIU IR KANOJU IRKLAVIMO RINKTINES NARIU BEI JAUNUJU BAIDARININKU IR
KANOJININKUY PRIESVARZYBINES EMOCINES BUSENOS YPATUMAI

Doc. dr. Aleksandras Alekrinskis, dr. Daiva Bulotiené, Riita Dagyté
Lietuvos sporto universitetas, Kaunas

SANTRAUKA

Nuo sportininko psichologinio pasirengimo priklauso jo prieSvarzybiné biisena. PrieSvarzybiné emociné
biisena — tai tokia biisena, kuri sportininkams pasireiskia iki varzyby likus mazdaug dviem savaitéms ir tesiasi
iki pat jy pradzios (Malinauskas, 2010). PrieSvarzybiné biisena pasireiskia kiekvienam individualiai ir Sios
biisenos pasireiSkimas priklauso nuo varzyby reikSmingumo, varzovy pajégumo, rungtyniy organizavimo
kokybés, trenerio ir kity svarbiy zmoniy elgesio, individualiy sportininko savybiy.

Siekiant kuo geresniy sportiniy rezultaty, privalu atlikti tyrimus ir suzinoti, ar sportininkai yra tinkamai
pasirengg numatytoms varzyboms, kokia yra jy prieSvarzybiné emociné biisena.

Rezultaty aptarimas ir isvados. Atlikus anketine apklausg ir iSanalizavus SAN testo rezultatus paaiskéjo, kad
Lietuvos baidariy ir kanojy irklavimo rinktinés nariy prieSvarzybinio laikotarpio savijauta statistiSkai nesiskiria
nuo jaunyjy baidarininky ir kanojininky savijautos lygio (p > 0,05). Taciau tarp baidariy ir kanojy rinktinés
nariy dominuoja aukstas prieSvarzybinés savijautos lygis (77 %), o Siek tiek daugiau nei pusés jaunyjy irkluotojy
savijauta prie$ varzybas yra vidutinio lygio (54 %). Tai reiskia, kad Lietuvos baidariy ir kanojy rinktinés nariams
varzybos savijautai neigiamos jtakos nedaro ir jy savijauta yra geresné nei jaunyjy baidarininky ir kanojininky.

Lietuvos baidariy ir kanojy irklavimo rinktinés nariy ir jaunyjy baidarininky ir kanojininky savijautos ir nuo-
taikos skirtumai statistiSkai néra reik§mingi (p > 0,05), o abiejy tiriamyjy grupiy aktyvumas statistiskai patiki-
mai skyrési (p < 0,05). Didelio meistriSkumo Lietuvos baidarininky ir kanojininky aktyvumas yra aukstesnio
lygio nei jauniy baidariy ir kanojy irkluotojy. Lietuvos baidariy ir kanojy irklavimo rinktinés nariy ir jaunyjy
baidarininky ir kanojininky situacinis ir asmeninis nerimas statistiskai néra reikSmingi (p > 0,05).

Raktazodziai: baidariy ir kanojy irkluotojai, jaunieji baidarininkai ir kanojininkai, prieSvarzybiné emociné
biisena.

Aleksandras Allekrinskis Gauta 2019-03-11
Lithuanian Sports University Patvirtinta 2019-03-11
Coaching Science Department

Sporto St. 6, LT-44221, Kaunas, Lithuania

E-mail: aleksandras.alekrinskis@lsu.lt


https://doi.org/10.15823/sm.2019.95.2

18 SPORTO MOKSLAS /2019, Nr. 1(95), ISSN 1392-1401 (Print) / ISSN 2424-3949 (Online), https://doi.org/10.15823/sm.2019.95.3

BIOMEDICINOS MOKSLAI
BIOMEDICAL SCIENCES

Sporto mokslas / Sport Science
2019, Nr. 1(95), p. 18-28 / No. 1(95), pp. 18-28, 2019

The influence of the functional state respiratory system on oboe
players’ sound duration and quality

Lina Balode, Dr. Zinta Galeja
Latvian Academy of Sport Education, Latvia

Abstract

Literature sources indicate that an athlete or a musician needs to have balanced and symmetrical body. It also
has been pointed out that the functional state of respiratory system can affect the quality of the implementation of
necessary movements. Being in one forced position all the time, for example, playing a musical instrument on a daily
basis, can cause muscle imbalance and tone that, in turn, can cause changes in the functional state of respiratory
system. Knowing that musicians regularly play their musical instrument, it may be considered that musicians have
changed functional state of the respiratory system, and, thus, the sound quality and durability of the wind-instruments
have changed as well.

The aim of the research was to explore the effect of mobility of the respiratory muscles and individual rib pairs (3,
4, 5) on the sound quality and duration of oboists’ playing.

The methods and material of the research: measure tests of the sound quality and duration and muscle length
tests (Trapezius upper part, Scalenii, Sternocleiomastoideus, Pectoralis major (all parts), Pectoralis minor, and
Rhomboideus) after Kendall; Photogrammetry to determine the mobility of 3, 4, 5 rib pairs; And mathematical
statistics methods — Student T test, McNemar test — were applied for the study as well (Fay, 2016).

12 oboists (men and women) took part in the research. The average group age was 22 years. The subjects have
been playing oboe for at least 6 years and they have not had any respiratory system illnesses, they were not engaged in
any physical activities on a daily basis and, when performing palpation of the diaphragm, it was sensitive or painful.
The research took place in physiotherapy laboratory of Latvian Academy of Sport Education.

Results. When evaluating the duration of sound quality, we found that before the muscle correction, the study
group had an average of 32.8 + 2.85 s, after muscle correction — 39.3 £ 3.4 s; The average sound increase was 6.6 s,
these changes are considered statistically significant (o < 0.05). The performance of muscle length tests has shown
that M. Sternocleidomastoideus was shortened in 11 cases on the right side, and in 2 cases — after the correction.
M. Pectoralis major lower part on the right side was shortened in 10 cases and on the left side — in 9 cases, and, after
muscle correction, the improvement was recorded. on the right side — 2 cases and 1 case on the left side; M. Pectoralis
minor on left side was shortened in 12 cases, and, after the correction, — in 7 cases. These changes are statistically
significant (a < 0.05). The movement of separate pairs of ribs (3, 4, 5) was evaluated in the sagittal plane along the
X and Y axes. The cases on X axis were in compliance to the normal distribution. After the Student t-test, it could
be concluded that the average increase was statistically significant (o. < 0.05). Y axis 3 left hand was on average
2.04+0.29 cm, after — 2.51 £ 0.23 cm. In both cases, there was a compliance to the normal distribution. After the
Student t-test, it could be concluded that the average increase was 0.47 cm, which was not statistically significant
(0>0.05). In these Y axis cases, there was a compliance to the normal distribution. After the Student t-test, it could
be concluded that the average increase was statistically significant (o < 0.05). Before and after the muscle correction
and diaphragm mobilisation, we had tested separate pairs of ribs (3, 4, 5). During the data processing, we have found
that the measured pairs of ribs were moving asymmetrically along the X and Y axes. Consequently, we processed the
data to determine whether the existing difference in rib fluctuations was statistically significant and found out that
asymmetry in separate ribs pairs was not statistically significant (o > 0.05).

Conclusions. The results revealed that mobilizing diaphragm and stretching of respiratory muscles with PIR had
positive effect on the sound quality and duration of oboists’ playing. Using PIR and the diaphragm mobilization
on individual respiratory muscles (M. Trapezius, M. Sternocleidomastoideus, M. Scalenii, M. Pectoralis major
parsclavicularis, M. Pectoralis major parssternalis, M. Pectoralis major parscostalis, M. Pectoralisminor,
M. Rhomboideus), it was possible to normalize the length of respiratory muscles and to improve the mobility of
individual vib pairs (3, 4, 5) along the X and Y axes. This resulted in statistically significant changes in the improvement
of the quality and duration of the sound with an average increase of 6.6 s (0. < 0.05).

Keywords: Ribs movement, respiratory system stereotype, oboe.
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Introduction

Mark Schaeferdiek points out: “Playing a
musical instrument is work of the body. The better
you feel physically, the easier and better you play”
(Schaeferdiek, 2009). Knowing that the body needs
to be healthy to function correctly, the quality of
playing the wind-instrument will improve.

The world is increasingly beginning to study
the health of musicians and the opportunities for
playing improvement using physiotherapy methods.
One Austrian research states that “there is an urgent
need to invest in musicians’ medical prophylaxis
and rehabilitation. Medical problems for musicians
are preventable. Many problems can be solved easily
and quickly using simple and effective methods and
techniques” (Gasenzeretal, 2006). For example,
Lewit Simons points out that 94% of patients had
an immediate reduction in pain and tone after
application of PIR technique, which was relatively
simple to execute (Simons, 1984). Stretching
exercises are good because they can reduce tone,
release the fascia, and normalize muscle length
(Page, 2012).

Musicians are exposed to various occupational
diseases that may affect the sound quality and
quality of playing an instrument. Machado et al.
(2017) found in their study that 62.5% of professional
orchestral musicians pointed to a musculoskeletal
problem during an interview, but Jacukowicz and
Wezyk (2018) report that 79% of musical students
have experienced some musculoskeletal problems.
The most common symptoms are pain, muscle
weakness, and reduced joints mobility. All of these
symptoms can affect the duration and quality of
the sound. On the other hand, musculoskeletal
problems are more common when musicians
increase their playing time (Robitaille, Guayetal,
2018). Each musical instrument has a specific
position in which it is played. For oboists being in
this specific position, therefore, the most common
musculoskeletal problems are seen in the chest part
of the back, neck, and right arm muscles. Excessive
muscular overwork occurs for the muscles that
provide working of elbow, palm, and finger joints
(Robinson, Zander, 2002; Nelissen, Haitjemaetal,
2018; Dawson, 2002; Fry, 1986; Berque, 1998).

Material and methods
The experiment involved 12 oboists (women and
men), who had been playing oboe for 6 years every

day, i.e., playing in an orchestra, group, etc. The
average age of the study group was 22. The oboe
played was a professional oboe by the mechanism
system. The oboists had no respiratory diseases
and were not engaged in any physical activity and,
when palpating the diaphragm, it was painful or
sensitive. The participants were evaluated by the
measurement of sound duration and quality, the
length of respiratory muscles, and the movement of
individual pairs of ribs (3, 4, 5). During the study,
hygienic conditions of the room were provided,
i.e., the room temperature was 18—20° with natural
lighting.

The evaluation of the experiment participants
took place on those days when there was no attempt
planned for the afternoon. During one test day,
1-2 participants were evaluated.

In order to achieve the goal of studying the effect
of the movement of respiratory muscles and pairs of
separate ribs on the sound quality and duration of
the oboe players, the research methodology included
the following methods:

Measurement of sound quality and duration

Sound occurs when the particles of the substance
are compacted and thinned with a fluctuating
body, for example, by the means of top lines when
a musical sound is generated. The tone is called
oscillation, which occurs only with one constant
frequency. These frequencies are called tone heights;
the sound level is 440 Hz. In 1975, the international
organization for standardization set 440 Hz for
standard tuning height, however, in different
countries this height varies (Cavanagh, 2000). The
sound must be accurate and of high-quality, which
means, it should not be higher or lower than the
specified tone frequencies. During our research,
we had performed an oboe quality sound duration
and quality assessment. The duration of the sound
was measured by the chronometer, but the sound
quality — via the tuner (Fig. 1). The rated sound was
the first octave La sound at 442 Hz. In Latvia, the
most common wind-instrument tuning height with
a tuner is 442 Hz, which was also 442 Hz in the
research (Cavanagh, 2000).
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Fig. 1. Tuner with tuning height 442 Hz (by authors)

Muscle length tests. The tests described in the
book “Muscles testing and function with posture
and pain” had been used to evaluate the muscle
length (Kendall, McCreary et al., 1994).

* M. Trapezius upper part. Tested while the test
subject was sitting, straight back, head bent over

to the laterophilexia, standard 45° (Fig. 2).

Fig. 2. M. Trapezius upper part length test (by authors)

* M. Sternocleidomastoideus. Tested by the test
subject lying on the back, head over the sides of
the couch from about Th3, head relaxed and held
by the tester, head rotated at maximum rotation.
The muscle met the norm if the chin was under
the shoulder (Fig. 3).

= o
- l"- > -

Fig. 3. M. Sternocleidomastoiudeus length test (by authors)

* M. Scalenii. Tested by the test subject lying on
the back, head over the sides of the couch from
about Th3, head relaxed, rotated and the chin
tightened to the shoulder. In the norm, the chin
should be below the centre line of the shoulder

(Fig. 4).

AW L

Fig. 4. M. Scalenii length test (by authors)

* M. Pectoralis major (clavicular, stern, costal
part). Testing the test subject while lying on the
back, the test subject’s arms were over the edge of
the couch. Upper part: hand 45°, palm upwards,
the tester placed his hand down the couch, the
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elbow should have been below the edge of the
couch. Middle part: hand 90°, palm upwards, the
hand released down the couch, the elbow should
have been below the edge of the couch. Lower
part: hand 135° palm upwards, hand 7+ released
down, the elbow should have been below the
edge of the couch (Fig. 5).

— |
Fig. 5. M. Pectoralis major pars sternalis length test (by authors)
* M. Pectoralis minor. Testing the test subject
while laid on the back, watch if the shoulders
were lying on the couch surface. The shoulders
lied on the couch surface in the normal way

(Fig. 6).

Fig. 6. M. Pectoralis minor length test (by authors)

* M. Rhomboideus. Tested while the test subject
was sitting. Crucifix the arms in front, bridging
behind the medial part of the opposite scapular.

The medial parts of the scapular could be reached
by the norm (Fig. 7).

Fig. 7. M. Rhomboideus length test (by authors)

Photogrammetry. Photogrammetry is a
measuring method with the purpose to obtain precise
measurements from the reference points located
on any fixed or moving object. Photogrammetry
obtains a photo, processed by a computer program,
measuring the coordinates of the plane and the angle
to the reference axes at different points (CnopTuBHas
MmeTposorus, 1982).

Photogrammetry should ensure the highest
possible measurement accuracy, since the accuracy
of the data obtained is important for repeated
measurements. In order to increase the precision
of photogrammetric measurements, standardized
rules must meet with obtained measurements
(Croprunasi MmeTponorus, 1982; Galeja, 2015). Very
important role is played by the choice of markers and
their precise positioning on the anatomical points
in order to ensure the accuracy of measurements.
In the bachelor paper, ball markers with a diameter
of 2 mm have been used to determine the mobility
of the ribs. The application of the photogrammetry
method is applied for assessing the motion of rib
pairs (3, 4, 5) in the sagittal plane. Prior to taking
the photograph, the marker was attached to the
corresponding anatomical points of the 3%, 4t 5th
rib pairs in 7 cm from the midline of the sternum
to provide the best possible way to determine the
movement of the rib. After that, the body pictures
were taken in the sagittal plane — the participants of
the research were on the couch, lying on their back,
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behind two 90° angled rulers, which determined the
plane to be analysed in the Cartesian orthogonal
coordinate system. We controlled the position of the
horizontal axis (X axis) with the level gauge (fig. 8).
The Nikon D3200 Digital Camera was placed on
a stand 5 m from the subject being taken with the
optical axis of the camera lens perpendicular to the
plane being photographed. The height of the camera
was adjusted so that the subject’s body segment was
in the middle of the frame. In order to avoid potential
distortion, obtained photo, in sports metrology,
must comply with the requirement that points of
the same distance as the optical axis of the camera
between the photographic plane and the camera lens
do not exceed 10 times the distance (CriopTuBHast
metposorus, 1982; Galeja, 2015).

Fig. 8. Pairs of ribs (3, 4, 5) movement (by authors)

70

Detective experiment. Literature sources define
that the finding experiment is based on comparing
the results of the same study group before and after
the change under the effect factors, i.e., new methods
or means of use (Dravnieks, 1997-2013).

Measurements were performed before and
after respiratory muscle penetration with PIR and
diaphragm mobilization.

Mathematical statistics. The data from the
research experiments was performed with the
Microsoft Office Excel program and the Microsoft
Office Excel Add-in “Statistics 3.1.” and SPSS
statistical analysissoftware. Inthe firststage, datawas
processed using descriptive statistics to determine
whether the group metering data corresponded to
the normal distribution (reliability interval a. < 0.05),
on the basis for the further processing of the data by
choosing the other mathematical statistics methods
(Dravnieks, 2013).

The hard-core T-test for related clusters was
used to process the obtained quantitative data
(data corresponded to normal distribution), but the
McNemar test was used to process qualitative data.
The significance level of the difference in results (o)
was chosen a < 0.05 (Dravnieks, 2013; Fay, 2016).

Results

1.1. Estimation of sound duration and quality
before and after muscle correction

All participants in the study assessed the sound
quality and duration before the study was started.
The sound and the tone of the sound must be
accurate and of good quality, which means that it
should not be higher or lower than the specified tone
frequencies shown by the tuner. Measurements were
made using chronometer and tuner. In evaluating the
duration of sound quality, we found that before the

60
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m Before muscle correction| 41 | 24 | 34 | 40 | 34

24 | 29 | 33 | 19 | 52 | 42 | 21

After muscle correction 48 | 32 | 42 | 41 | 39

33 (32|37 |23 |57 |62 | 26

Fig. 9. Sound duration and quality before and after muscle correction
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muscle correction, the study group had an average
of 32.8 + 2.85 s, after muscle correction — 39.3 +
3.4 s. Average sound increase was 6.6 s, and these
changes were considered statistically significant
(a0 <0.05) (Fig. 9).

1.2. Muscle length tests before and after
muscle correction

Muscle length tests helped to measure muscle
length and find out, which muscles were the most
abbreviated to oboists. We tested muscles like M.

15

Trapezius, M. Sternocleidomastoideus, M. Scalenii,
M. Pectoralis major (upper, middle, lower part),
M. Pectoralis minor, and M. Rhomboideus.
Performing muscle length tests (Fig. 10) shows that
M. Sternocleidomastoideus on the right side was
shortened in 11 cases, but after the correction — in
6 cases. These changes were statistically significant
(0<0.05). M. Scalenii on the right side was shortened
in 11 cases, after the correction — in 2 cases. These
changes were considered statistically significant
(0 <0.05).

10

Cases

0

B Muscle lenght before correction 12 12

11 12 11 12

Muscle lenght after correction 10 10

Fig. 10. Muscle length tests before and after muscle correction

M. Pectoralis major lower part on the right side
was shortened in 10 cases and on the left side was
shortened in 9 cases, but after muscle correction on

12

the right side—2 cases, left side—1 case (fig. 11). These
changes were statistically significant (o < 0.05).

10

Cases

8
6
4

2 j I
0
3 3

B Muscle lenght before correction 10 9
Muscle lenght after correction 0 0 2
Fig. 11. Muscle length tests before and after muscle correction II
M. Pectoralis minor on left side was shortened in ~ These changes were considered statistically
12 cases, after the correction — in 7 cases (Fig. 12).  significant (a < 0.05).
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12

10

Cases

8
6
4
2

0

B Muscle lenght before correction 12

12

Muscle lenght after correction 8

Fig. 12. Muscle length test before and after muscle correction II1

Looking at the length of respiratory muscles
before muscle correction, it has been recorded
that there was no significant difference between
the muscle length between the right and left in
this research, however, according to Robinson and
Zander in the book “Preventing musculoskeletal
injury for musicians and dancers”, the oboists are
more likely to have musculoskeletal problems
directly on the right side. This is due to the fact that
the weight of the oboe musical instrument is held on
the right-hand thumb part. Another research notes
that musical instruments that weight more based on
one arm, the oboe holds it on the right-hand thumb,
notes the pain, and musculoskeletal changes directly
on the arm palm part (Nemeto, Arino, 2007).

The research participants who had a larger
number of shortened breathing muscles, according to
Kendall et al. (2005), had greater muscle imbalance,
which, in turn, led to a shorter and poorer sound
quality, while those with normal muscle length
tended to have better sound quality and duration.

It can be concluded that the better, according
to anatomical indicators, the posture and muscle
balance is, the better the sound quality of the oboe.

1.3. Evaluation of the movement of separate
pairs of ribs (3, 4, 5) before and after muscle
correction

The movement of separate pairs of ribs (3, 4, 5)
was evaluated in the sagittal plane along the X and
Y axes. The diagram shows that before the muscular
correction on the X axis, the 3™left hand side of the
rib for the group average was 1.73 + 0.21 cm, after
muscle and diaphragm correction — 2.08 + 0.16 cm.

3" right hand side was on average 1.63 £ 0.21 cm,
after — 2.01 £ 0.19 cm. 4™ left hand side of the
ribs in the group was on average 2.07 + 0.24 cm,
after — 2.45 + 0.16 cm. 4™ right hand side was on
average 1.99 + 0.23 cm, after — 2.36 + 0.19 cm. 5
left hand side ribs: the average of the group was
2.29 £ 0.28 cm, after — 2.77 + 0.16 cm. 5" right hand
side was on average 2.21 + 0.30 cm, after — 2.55 +
0.22 cm. In X axis cases there was compliance to
the normal distribution. After the Student t-test,
it can be concluded that the average increase was
statistically significant (o < 0.05) (Fig. 13).

Y axis 39 left-hand was on average 2.04 +
0.29 cm, after — 2.51 = 0.23 cm. In both cases there
was compliance to the normal distribution. After the
Student t-test, it can be concluded that the average
increase was 0.47 cm, which was not considered
statistically significant (o > 0.05). 3 right hand
side was on average 1.92 £+ 0.25 cm, after — 2.61 +
0.22 cm. 4™ left hand side was on average 2.04 +
0.29 cm, after — 2.68 + 0.29 cm. 4™ right hand side
was on average 1.92 +0.27 cm, after — 2.53 £ 22 cm.
5% left hand side was on average 1.85 = 0.29 cm,
after — 2.47+0.28 cm. 5™ right hand side was on
average 1.59+£0.29 cm, after — 2.27 + 0.25 cm. In
these Y axis cases there was compliance to the
normal distribution. After the Student t-test, it can
be concluded that the average increase is statistically
significant (o < 0.05).

Before and after muscle correction and diaphragm
mobilisation, we tested separate pairs of ribs (3, 4,
5). During the data processing, we found that the
measured pairs of ribs were moving asymmetrically
along the X and Y axes. Consequently, we processed
the data to determine whether the existing difference
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Fig. 13. The rib pairs (3, 4, 5) movement before and after muscle correction along the X and Y axis

in ribs fluctuations was statistically significant and
found out that asymmetry in separate rib pairs was
not statistically significant (o0 > 0.05).

Discussion

By studying and evaluating the length of
individual respiratory muscles of 12 oboe players,
the mobility of individual rib pairs (3, 4, 5) during
maximum inhalation and exhalation as well as the
parameters of sound quality and duration of oboe
playing, we obtained results indicating that oboe
players have shortened muscles (M. Trapezisu upper
part, M. Scalenii, M. Sternocleidomastoideus,
M. Pectoralis major, M. Pectoralis minor,
M. Rhomboideus) and asymmetric separate rib pairs
(3, 4, 5) mobility along X and Y axes. As shown by
the information in the book “The musicians survival
manual’”, musicians, who have been playing
wooden wind-instruments for a long time, have the
respiratory muscles and the diaphragm overload
(Noriss, 2011). The muscles that are overloaded
decrease power and endurance, they become less
effective, which significantly affects the duration
and quality of the instrument playing (Horvath,
2002). Consequently, there is a topical issue whether
simple physiotherapy methods are able to reduce the
muscle tone and restore functional length as well as
increase the mobility of individual rib pairs (3, 4, 5)
and reduce the asymmetry of the pairs of these ribs
between the right and left side of the body.

In our study, we used PIR as one of the correction
methods, based on the study “Comparison of
the short-term outcomes after post-isometric
muscle relaxation or kinesiotaping application
for normalization of the upper trapezius muscle

tone and the pain relief: A preliminary study”,

where it is pointed out that, after application of

PIR technique, there is a reduction in muscle tone

which results in a renewal of the functional length

of the muscle (Ptaszkowski et al., 2015). Following
the PIR technique, the results of our study confirm
that it is possible to restore the normal muscle
length: M. Trapezius, M. Sternocleidomastoideus,

M. Scalenii, M. Pecoralis major pars, M. Pectoralis

major parssternals, M. Pectoralis major parscostalis,

M. Pectoralisminor, and M. Rhomboideus.

There are authors, who point out that correcting
the tone of the respiratory muscles and the diaphragm
affects the mobility of the thorax as well as the
mobility of individual rib pairs (3, 4, 5) (Ratnovsky
et al., 2003; Braz, 2016).

It should be noted that this coincides with the
results we obtained, because, after the application
of the PIR and the diaphragm mobilization, the
movements in the X axis and the Y axis increased
in separate rib pairs (3, 4, 5) and the changes are
considered statistically significant (o < 0.05).

It should also be noted that the asymmetry of
the pairs of individual ribs between the right and
left side of the body had remained. Several causes
of asymmetry of mobility of individual ribs are
indicated in the literature as follows:

* the selective limitation of ribs movement may
be due to the changes in the functional position
of the vertebra of the spinal chest and vice versa
(MBanuues, 1998);

+ restrictions on the rib vertebra joint-sand rib
breast-bone joints (MBaunuues, 1998);

» changes in the tone of the respiratory muscles and
respiratory auxiliary muscles and the limitation
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of the functional length (Ratnovsky, Zaretsky et

al., 2003);

* localized limitation of slip between the lining
cover and the chest inner surface overlay
membrane. Such mutual localized slip disorder
of membranes may be due to the inflammation
in both lung lobes, bronchi, and even upper
respiratory tract (Murraya et al., 2012).
Consequently, this indicates that the methods

chosen in our study cause positive changes in soft

tissue rather than joints.

The results of the study indicate that changing
the functional length of the respiratory muscles and
increasing the mobility of individual rib pairs (3, 4,
5)along the X and Y planes statistically significantly
alter the parameters of the duration and quality of
the sound of the oboe playing.

Performing a measurement of oboists’ played
sound in the first octave La with a playing height
frequency of 442 Hz, the average playing time before
was 32.8 + 2.85 s, while, after muscle correction
with PIR technique and diaphragm mobilization,
this result was 39.3 + 3.4 s. Changes in results are
statistically significant (o < 0.05).

Conclusions

The results show that mobilizing diaphragm
and stretching of breathing muscles with PIR
have a positive effect on the sound quality and
duration of oboists’ playing. Using PIR and the
diaphragm mobilization on individual respiratory
muscles (M. Trapezius, M. Sternocleidomastoideus,
M. Scalenii, M. Pectoralis major parsclavicularis,
M. Pectoralismajorparssternalis, M. Pectoralis major
parscostalis, M. Pectoralisminor, M. Rhomboideus),
it is possible to normalize the length of respiratory
muscles and to improve the mobility of individual rib
pairs (3, 4, 5) along the X and Y axes. This results in
statistically significant changes in the improvement
of the quality and duration of the sound with an
average increase of 6.6 s (a0 < 0.05).
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KVEPAVIMO SISTEMOS FUNKCINES BUKLES JTAKA OBOJININKU GARSO TRUKMEI IR KOKYBEI

Lina Balode, Zinta Galeja
Latvijos sporto pedagogikos akademija, Latvija

SANTRAUKA

Literatiiros $altiniuose teigiama, kad tiek sportininkui, tiek muzikantui reikalingas simetriskas kiinas, o
kvépavimo sistemos funkciné buklé turi jtakos reikalingy judesiy atlikimo kokybei. Ilgg laikg buvimas vien-
oje pozoje, pavyzdziui, kasdien grojant muzikos instrumentu, gali sukelti raumeny tonuso disbalansg, kuris
lemia kvépavimo sistemos funkcinés biiklés poky¢ius. Zinant, jog muzikantai reguliariai groja savo instrumen-
tais, galima daryti prielaida, kad jie keicia savo kvépavimo sistemos funkcing biikle tokiu biidu pakeisdami
puciamojo instrumento skleidziamo garso kokybe bei trukme.

Tyrimo tikslas — istirti kvépavimo raumeny ir atskiry Sonkauliy pory (3, 4, 5) mobilumo poveikj obojininky
garso kokybei ir trukmei.

Tyrimo metodai ir priemonés: Kendalo garso kokybés, trukmés ir raumeny ilgio matavimo testai; fotogra-
metrija 3, 4, 5 Sonkauliy pory mobilumo matavimui; matematinés statistikos metodai (Stjudento (angl. Student)
t testas, McNemaro testas).

Tyrime dalyvavo 12 obojininky — vyry ir motery, kuriy vidutinis amzius — 22 metai. Tiriamieji obojumi
grojo ne maziau nei Seserius metus, iki tol nebuvo turéje jokiy kvépavimo sistemos ligy bei neuzsiémé jokia
kasdiene fizinio aktyvumo veikla, o grojant jy diafragmos apCiuopa buvo jautri ar skausminga. Tyrimas buvo
vykdomas Latvijos sporto pedagogikos akademijos laboratorijoje.

Rezultatai. Vertinant garso kokybe, paaiskéjo, kad prie§ raumeny koregavima tiriamyjy grupés vidurkis
buvo 32,8 + 2,85 s, 0 po raumeny koregavimo — 39,3 & 3.4 s; garso trukmé vidutiniskai pailggjo 6,6 s; Sios per-
mainos laikomos statistiskai reikSmingomis (a < 0,05). Raumeny ilgio testy rezultatai parodé, kad sukamasis
galvos (lot. Sternocleidomastoideus) raumuo desinéje puséje sutrumpéjo 11 karty, o po korekcijos — 2 kartais.
Didziojo kriitinés (lot. Pectoralis major) raumens apatiné desiné pusé buvo sutrumpéjusi 10 karty, kairé pusé —
9 kartais, o po raumeny korekcijos buvo uzfiksuotas pageréjimas: desingje puséje — 2 kartais ir 1 kartu — kairéje
puséje. Mazojo kriitinés (lot. Pectoralis minor) raumens kairioji pusé buvo sutrumpéjusi 12 karty, o po korekci-
jos — 7 kartais. Uzfiksuoti pokyciai laikomi statistiskai reikSmingais (@ < 0,05). Atskiry Sonkauliy pory (3, 4,
5) judéjimas buvo matuojamas sagitalinéje plokStumoje pagal X ir Y aSis. Atvejy iSsidéstymas X asyje atitiko
normaly skirstinj, o atlikus Stjudento t testg uzfiksuotas padidéjimo vidurkis laikomas statistiskai reikSmingu
(00 <0,05). Y asies treCiojo kairés rankos atvejo vidurkis buvo 2,04 £+ 0,29 c¢cm, po korekcijos — 2,51 = 0,23 cm.
Abiem atvejais buvo atitiktis normaliam skirstiniui. Atlikus Stjudento t testa, uzfiksuotas vidutinis 0,47 cm
padidéjimas, kuris nebuvo statistiskai reiksmingas (o > 0.05). Siais Y asies atvejais buvo atitiktis normaliam
skirstiniui. Po Stjudento t testo buvo galima daryti iSvada, kad padidéjimo vidurkis buvo statistiskai reikSmingas
(< 0,05). Pries raumeny korekcijg ir diafragmos mobilizacijg ir po jy, buvo testuojamos atskiros Sonkauliy po-
ros (3, 4, 5). Apdorojus duomenis paaiskéjo, kad matuotos Sonkauliy poros judéjo asimetriskai X ir Y aSims.
Atitinkamai pagal gauta informacijg buvo siekiama nustatyti, ar Sonkauliy svyravimy skirtumai yra statistiskai
reikSmingi; apdorojus informacijg nustatyta, kad atskiry Sonkauliy pory asimetrija néra statistiskai reikSminga
(0>0.05).
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Isvados. Rezultatai atskleidé, kad diafragmos mobilizavimas ir kvépavimo raumeny tempimas taikant PIR
(postizometriné relaksacija) technikg turéjo teigiamos jtakos obojininky grojimo garso kokybei ir trukmei. Pa-
sitelkus PIR ir diafragmos mobilizacijg atskiriems kveépavimo raumenims (lot. Trapezius, Sternocleidomastoi-
deus, Scalenii, Pectoralis major parsclavicularis, Pectoralis major parssternalis, Pectoralis major parscosta-
lis, Pectoralisminor, Rhomboideus), tapo jmanoma normalizuoti kvépavimo raumeny ilgj ir pagerinti atskiry
Sonkauliy pory (3, 4, 5) mobiluma pagal X ir Y asis. Tai lémé statistiskai reikSmingus pokycius gerinant garso
kokybe ir trukmes pailgéjima vidutiniskai 6,6 s (a < 0,05).

Raktazodziai: Sonkauliy judéjimas, kvépavimo stereotipas, obojus.
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Lietuvos didelio meistriSkumo sportininky vandens ir gérimuy
vartojimo ypatumai ir juos lemiantys veiksniai
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Santrauka

Sportininky mityboje didelé reiksmé teikiama optimaliam skysciy vartojimui. Lietuvoje néra paskelbta oficialiy
rekomendacijy, kiek per dieng sportininkams biitina suvartoti vandens ir kity gérimy. Néra duomeny, kuriuos pasitel-
kus galima biity jvertinti sportininky vandens ir gérimy vartojimo jprocius. Miisy tyrimo tikslas — nustatyti ir jvertinti
Lietuvos didelio meistriskumo sportininky skysciy vartojimo ypatumus sportinés veiklos metu.

Siekiant jvertinti vandens ir gérimy vartojimo jprocius, buvo istirti 247 Lietuvos didelio meistriskumo sportininkai.
Byrimui taikytas anketinés apklausos metodas. Sportininky kitno masés matavimai atlikti pasitelkiant BIA tetrapolia-
rinj elektrody metodq. Ugio matavimai atlikti panaudojant elektronines svarstykles.

Tyrimo duomenimis, 25 % Lietuvos didelio meistriskumo sportininky per dieng suvartoja nepakankamq vandens ir
gerimy kiekj. Pagal rekomendacijas tik kas trecias sportininkas kontroliuoja organizmo skysciy pusiausvyrg sportinés
veiklos metu. Trecdalis dvikovos sportininky vyry (graiky-romény imtynininky ir boksininky) sportinés veiklos metu
patiria vidutinio laipsnio organizmo dehidratacijq. Jégq ir greitumq ugdantys sportininkai vyrai ilgesnése nei 60 min.
trukmés pratybose per retai geria specialius angliavandeniy gérimus.

Jeyvendinant skysciy vartojimq skatinancias priemones daugiausia démesio turi biiti sutelkta j sportininkes mo-
teris, 14—18 mety amziaus sportininkus, vidutinio laipsnio organizmo dehidratacijq per sporto pratybas patiriancius
dvikovos sportininkus (graiky-romény imtynininkus, boksininkus); taip pat jskaitant sportininkus, kurie negeria spe-
cialiy sportininkams skirty angliavandeniy gérimy per ilgos trukmés (> 60 min.) jégq ir greitumq ugdancias pratybas.

RaktaZodZiai: sportininkai, vanduo ir gérimai, didelis meistriskumas.

Ivadas

Iprastai Zmogui per parg rekomenduojama iSgerti
2-3 litrus vandens (Astrauskiené et al., 2011). Neat-
sizvelgiant ] tai, organizmo paros vandens poreikis
priklauso nuo atlieckamo fizinio darbo, prakaitavimo
intensyvumo, aplinkos temperatiiros (Institute of
Medicine, 2005, Thomas et al., 2016). Akcentuoja-
ma, kad sportuojant ir intensyviai prakaituojant pra-
randama 3—6 litrai vandens (Milasius, 2008). Nepa-
kankamai geriant skys¢iy pries, per sporto pratybas
ir prarandant daugiau nei 2 % kiino masés dél or-
ganizmo skysCiy netekimo, padidéja kiino tempe-
ratlira, daromas neigiamas poveikis centrinés ner-
vy sistemos veiklai, blogéja aerobinio darbingumo
rodikliai, galimai sutrikdoma organizmo adaptacija
prie fiziniy kriiviy (Sawka et al., 2001, Cheuvront et
al., 2003, Coyle, 2004, American College of Sports

Medicine et al., Ebert et al., 2007, Thomas et al.,
2016). Be to, vertinant vandens ir gérimy vartojima,
dazniausiai démesys sutelkiamas j kiino mase pries
varzybas mazinancius ir mazai skysciy vartojancius
atletus, tai padeda iSryskinti sportininky vandens ir
gérimy vartojimo jprocius. Taigi Lietuvoje néra re-
komendacijy, kiek per dieng sportininkams biitina
suvartoti vandens ir kity gérimy, jskaitant skysc¢iy
vartojimo rekomendacijas sportinés veiklos metu.
Lietuvoje néra duomeny, kuriais remiantis biity
galima jvertinti didelio meistriSkumo sportininky
vandens ir gérimy vartojimo jprocius ir jy atitiktj
tarptautinéms rekomendacijoms. Tyrimo tikslas —
nustatyti ir jvertinti Lietuvos didelio meistrisSkumo
sportininky skysCiy vartojimo jpro€ius sportinés
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veiklos metu pagal kultivuojama sporto Saka, lyti
ir amziy.

Tyrimo metodika

Siekiant jvertinti sportininky vandens ir geri-
my vartojimo jprocius, buvo istirti Lietuvos didelio
meistriSkumo sportininkai (n = 247), kultivuojantys
olimpines sporto Sakas: trumpy nuotoliy bégima,
barjerin] bégima, sunkiaja atletika, lengvaja atle-
tikg (Suoliai, metimai), krepSinj, vidutiniy nuoto-
liy bégima, sporting gimnastika, dailyjj ¢iuozima,
kalny sliding¢jima, plaukima, slidingjima, biatlona,
baidariy ir kanojy irklavima, dviraciy sporta, ilgy
nuotoliy bégima, Siuolaiking penkiakove, boksa,
dziudo, graiky-romény, tackvondo imtynes, irklavi-
mg3. Atsizvelgiant j atlickamo fizinio darbo trukme,
ugdomy ypatybiy ir energijos gamybos organizme
ypatumus, iStirti sportininkai pagal kultivuojama
sporto Saka suklasifikuoti 1 3 grupes: greitumg ir
jéga, misry (aerobinj ir anaerobinj) pajéguma bei
aerobinj pajéguma ugdancius sportininkus (Skerne-
vicius et al., 2011).

Tyrimui buvo parengta ir panaudota validi mity-
bos jproc¢iy anketa (Baranauskas, 2012), kuria pasi-
telkus buvo aiSkinamasi apie sportininky vandens ir
gérimy vartojimo jprocius sportinés veiklos metu.
Respondentai buvo apklausinéjami tiesioginio inter-
viu metodu, apklauséjui tiesiogiai apklausiant kiek-
vieng tiriamaji. Minétoje anketoje pateikti klausi-
mai apie sportininky sociodemografinius duomenis
(lytj, amziy, gyvenamaja vieta, kultivuojama sporto
Saka, sportavimo stazg ir kt.), mitybos jprocius, mi-
tybos rezima, skysciy suvartojima per dieng ir spor-
tinés veiklos metu (pries, per ir po sporto pratyby).
Respondentams buvo uzduodami klausimai apie
vartojamy gérimy kiekj, rasj, apie tai, ar kontro-
livoja skysc¢iy pusiausvyrg sportinés veiklos metu.
Lietuvos olimpiniame sporto centre buvo atlikta
sportininky kiino sandaros analizé. Sportininky
tigis matuotas elektroninémis svarstyklémis Lietu-
vos sporto medicinos centre. Kiino masés matavi-
mai atlikti Lietuvos olimpiniame sporto centre kiino
sandaros analizatoriumi X-SCAN, panaudojus BIA
tetrapoliarinj elektrody metoda.

Vertinant Lietuvos didelio meistriSkumo sporti-
ninky vandens ir gérimy vartojimo atitiktj rekomen-
dacijoms, buvo vadovautasi Tarptautinio Amerikos
medicinos koledzo, Tarptautinés sporto treneriy
asociacijos, Tarptautinés lengvosios atletikos fede-
racijy asociacijos, Tarptautinio olimpinio komiteto,

Tarptautinés sporto mitybos draugijos pateiktomis
rekomendacijomis (American College of Sports
Medicine, 1996; Casa, 2000; Noakes, 2003; Coyle,
2004; American College of Sports Medicine et al.,
2007, Thomas et al., 2016; Kerksick, 2018):

1) Likus 4 val. iki pratyby sportininkams tiks-
linga suvartoti 5-7 ml/kg kiino masés gérimy. Jei
sportininkai nepraranda skysciy su Slapimu arba
matoma Slapimo spalva yra tamsios spalvos (Slapi-
mas koncentruotas), tai likus 2-3 val. iki pratyby
rekomenduojama suvartoti papildoma (3—5 ml/kg
ktino masés arba 400—600 ml) vandens ar gérimy
kiekj, likus 1020 min. iki pratyby — 200-300 ml
vandens ar specialiy sportininkams skirty gérimy.

2) Fizinio kriivio metu sportininkams rekomen-
duojama neprarasti daugiau kaip 2 % bendros kiino
mases ir iSvengti 1 laipsnio dehidratacijos orga-
nizme. Tuo tikslu sportininkams rekomenduojama
skysCius vartoti pratyby metu. Suvartojamas van-
dens ir gérimy kiekis neturi sukelti virSkinamojo
trakto diskomforto, o kas 15-20 min. vartojamas
skys¢iy kiekis turi sudaryti 150-350 ml (400—
800 ml/val.).

3) Po pratyby, per 2 val. laikotarpj, sportinin-
kams rekomenduojama suvartoti 1,5 karto didesnj
skysCiy kiekj, palyginti su prarastu fizinio kriivio
metu, arba 1,5 standartinés stiklinés gérimo, ten-
kancio per sporto pratybas 1 kg kiino masés nuosto-
liui (Coyle, 2004; Kerksick, 2018). Siekiant organiz-
me atkurti endogeniniy angliavandeniy atsargas ir
su prakaitu prarastus elektrolitus, sportininkams po
ilgos trukmés intensyviy pratyby rekomenduojama
vartoti specialius sportininkams skirtus sudétyje
angliavandeniy ir elektrolity turin€ius gérimus.

Statistiné duomeny analiz¢ atlikta naudojant sta-
tisting programa SPSS (angl. Statistical Package for
Social Sciences) v. 21.0. Tyrimo duomeny analizei
pritaikyti tradiciniai apraSomosios statistikos meto-
dai: apskaiciuoti aritmetiniai vidurkiai ir standarti-
niai nuokrypiai (SN). Kategoriniy duomeny analizei
naudotas y? (chi kvadrato) ir Fiserio tikslusis testai.
Hipotezei patikrinti buvo panaudotas reikSmingu-
mo lygmuo a = 0,05. Rezultaty skirtumas laikytas
statistiSkai reikSmingu, kai gauta p reikSmé buvo
maziau arba lygi 0,05. Sportininky apklausa buvo
vykdoma vadovaujantis 2009 m. lapkricio 3 d. Bioe-
tikos komiteto iSduotu leidimu atlikti biomedicininj
tyrimg (Nr.158200-11-113-25).
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Rezultatai

Tiriamyjy charakteristika

Tiriamyjy imtj sudaré 18 + 3,3 mety amziaus vi-
dutiniskai per dieng 178,2 £ 63,7 min. besitreniruo-
janc¢iy Lietuvos didelio meistriSkumo sportininky.
Pagal lytj tiriamieji pasiskirsté taip: 74,9 % (185)
vyry (igis — 183,5 £ 8,9 c¢m, kiino masé — 74,9 +
11,4 kg ) ir 25,1 % (62) motery (tgis — 1679 +
6,2 cm, kiino masé — 58,3 + 8,2 kg). Pagal kulti-
vuojamas sporto Sakas sportininkai pasiskirste i
3 grupes: sportininkus, ugdancius jéga ir greituma
(21,9 % (54)), misry, aerobinj ir anaerobinj, pajé-
gumg (30,8 % (76)) bei aerobinj pajéguma (47,4 %
(117)).

Vandens ir kity gérimy vartojimo jprociai

Ivertinus gérimy vartojimo daznuma, nustatyta,
kad per dieng 1-2 litrus gérimy suvartoja 23,5 %,
2,1-3 litrus — 35,6 %, 3,1-4 litrus — 26,3 %, 4,1-5 li-
trus — 9,3 % Lietuvos didelio meistriSkumo sporti-
ninky.

Vertinant vandens ir kity gérimy vartojimo daz-
numg pagal sportininky kultivuojama sporto Saka,
nustatyta, kad daugiau skys¢iy per parg suvartoja
greituma ir jéga bei aerobinj pajégumg ugdantys
sportininkai, palyginti su misry (aerobinj ir anae-
robinj) pajéguma ugdanciaisiais. Jeigu 50 % jéga ir
greitumg bei 40,2 % aerobinj pajéguma ugdanciy
sportininky per dieng iSgeria 4 litrus ir daugiau van-
dens ir kity gérimy, tai tik 28,9 % aerobinj ir ana-
erobinj pajégumg ugdanciyjy budingas analogiSkas

gerimy kiekio suvartojimas (*= 12,299, p = 0,015).
Didzioji dalis miSry (aerobinj ir anaerobinj) pajégu-
ma ugdanciy sportininky dazniausiai per parg su-
vartoja maziau nei 2 litrus arba 2,1-3 litrus vandens
ir kity gérimy (1 lentelg).

Vandens ir kity gérimy daugiau nei 4 litrus per
parg vartoja 46,5 %, o 2,1-3 litrus — 33 % sporti-
ninky vyry. O vandens ir kity gérimy 2-3 litrus per
para iSgeria 43,5 %, o maziau nei 2 litrus — 40,3 %
sportininkiy motery (y*>= 19,593, p < 0,0001). Tai-
gi sportininkai vyrai, palyginti su sportininkémis
moterimis, dazniau suvartoja didesnj vandens ir
gerimy kiekj. Be to, didesnj vandens ir gérimy kie-
ki (4 litrus ir daugiau per parg) suvartoja vyresnio
amziaus sportininkai (47,6 %), palyginti su jau-
nesnio amziaus sportininkais (34,5 %) (y*= 5,912,
p =0,050) (1 lentelg).

Vandens ir gérimy vartojimas sportinés veiklos
metu

Siekiant palaikyti optimalig vandens pusiausvyra
organizme sportinés veiklos metu ir kartu iSvengti
organizmo dehidratacijos, sportininkams rekomen-
duojama vartoti pakankama skysciy kiekj pries, per
ir po pratyby. Tyrimo duomenimis, Lietuvos dide-
lio meistriSkumo sportininkai didZiausig vandens
ir gérimy kiekj suvartoja pratyby metu. Siek tiek
mazesnis sportininky vandens ir gérimy vartojimas
nustatytas likus 2 val. iki pratyby pradzios ir iS kar-
to po jy (1 pav.).

1 lentelé
Skirtingo amZiaus, lyties ir Sakos sportininky vandens ir kity gérimy suvartojimas per para
ini 5 <2 litrus 2,1-3 litrus 4,1 litro ir >
Sportininky grupés p reiksme
n % n % n %
Greituma ir jéga 7 13 20 37 27 50
Sporto Sakos, Acrobinj ir anacrobinj 29 38,2 25 32,9 2 28,9 0.015
ugdancios: pajeguma
Aerobinj pajéguma 27 23,1 43 36,8 47 40,2
R Vyrai 38 20,5 61 33 86 46,5
Lytis 0,0001
Moterys 25 40,3 27 43,5 10 16,1
14-18 m. 49 29,7 59 35,8 57 34,5
Amzi tai ’ ’ ’ 0,050
mZius (metai) 19-33 m. 14 17,1 29 354 39 47,6 ’
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B IS karto potreniruotés B Treniruotés metu
200-400 ml
500-600 ml
700-800 ml

Negeria
900-1000 ml
1100-1400 ml

1700-2000 ml ir >

1500-1600 ml

E2 val. iki treniruotés

0 10 20 30
Proc.

40 50

1 pav. Sportininky pasiskirstymas (%) pagal vandens ir kity gérimy suvartojima likus 2 val. iki pratyby, pratyby metu ir i§ karto po ju

Sportininkams rekomenduojama suvartoti viduti-
niskai 500-600 ml gérimy likus 2 val. iki pratyby.
Tyrimo duomenimis, per pratybas rekomenduojama
geérimy kiekj suvartoja 30,4 %, o didesnj nei rekomen-
duojamas — 17,0 % sportininky. Didel¢ sportininky
dalis (52,6 %) nepaiso gérimy vartojimo rekomenda-
cijy prie§ pratybas. Prie§ pratybas maZesnj uz reko-
menduojamg kiekj vandens ir gérimy vartoja 44,5 %,
o gerimy 1§ viso nevartoja 8,1 % sportininky (1 pav.).

Likus 2 val. iki pratyby, 38,9 % jéga ir greitu-
mga ugdanciy sportininky vartoja rekomenduojama,

0 59,7 % misry (aerobinj ir anaerobinj) pajéguma
ir 47,4 % aerobinj pajéguma ugdanciyjy — mazes-
nj uz rekomenduojamg vandens ir gérimy kiekj
(x> = 16,705, p = 0,010). Taigi greitumg ir jéga ug-
dantys sportininkai prie$ pratybas organizmag aprii-
pina skysciais optimaliau, palyginti su kitas sporto
Sakas kultivuojanciaisiais. Taip pat paaiskejo, kad
sportininkai vyrai (33,7 %), palyginti su sportinin-
kémis moterimis (21 %), organizmg skysciais apru-
pina geriau (y>= 9,288, p = 0,026) (2 lentelé).

2 lentelé
Skirtingo amziaus, lyties ir $akos sportininky vandens ir kity gérimy suvartojimas likus 2 val. iki pratyby
Sportininky grupés Nevartoja 200400 ml 500-600 ml 700 ml ir > o
p reik§mé
n % n % n % n %
Greituma ir jéga 2 3,7 16 29,6 21 38,9 15 278
Sporto Sakos, | Aerobini ir anaerobinj 11 14,5 36 474 21 27,6 8 105 | p=0010
ugdancios: pajeguma
Aerobinj pajéguma 7 6 58 50 33 28,4 18 15,5
. Vyrai 14 7,6 73 39,7 62 33,7 35 19
Lytis p=10,026
Moterys 6 9,7 37 59,7 13 21 6 9,7
14-18 m. 13 7,9 74 44,8 51 30,9 27 16,4
Amzius (metai) o : : : 2 p=0992
19-33 m. 7 8,6 36 44,4 24 29,6 14 17,3

Sportininkams labai svarbus pakankamas géri-
my ir vandens vartojimas pratyby metu. Sporto pra-
tybose rekomenduojama suvartoti po 200—400 ml
gérimy kas 15-20 min. Dienos pratyby vidutinei
trukmei sudarant 117,8 + 32,1 min., per jas sporti-
ninkams rekomenduojama suvartoti vidutiniskai
880,14 + 289,0 ml gérimy. Atlikto tyrimo rezultatai

rodo, kad pratyby metu rekomenduojamag vandens ir
kity gérimy kiekj vartoja 46,6 %, o nepakankama —
36,4 % sportininky. Stebima, kad 17 % sportininky
gérimy pratyby metu i§ viso nevartoja (1 pav.).
Lyginant vandens ir gérimy vartojimo daznuma
pagal sportininky kultivuojamg sporto Saka, nusta-
tyta, kad greituma ir jéga (58 %) bei aerobinj pajé-
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guma (50,5 %) ugdantys sportininkai pratyby metu
organizmg skysciais apripina optimaliau, palyginti
su misry (aerobinj ir anaerobinj) pajéguma ugdan-
Ciaisiais (> = 14,235, p = 0,027). O net 64,4 % misry
(aerobinj ir anaerobinj) pajéguma ugdanciy sporti-
ninky pratyby metu nesuvartoja rekomenduojamo

gerimy kiekio. Be to, vyresnio amziaus sportininkai
(62,0 %) pratyby metu dazniau suvartoja rekomen-
duojamg vandens ir gérimy kiekj, palyginti su jau-
nesnio amziaus (39,9 %) sportininkais (y*= 15,147,
p =0,002) (3 lentelg).

3 lentelé
Skirtingo amZiaus, lyties ir Sakos sportininky vandens ir kity gérimy suvartojimas per pratybas
Sportininky grupés Nevartoja 200-400 ml 500-600 ml 700 ml ir > o
p reikSme
n % n % n % n %
Greituma ir jéga 5 10 7 14 9 18 29 58
Sport Sak inj i inj
porto Sakos,| Aerobini ir  anacrobini ,, 303 |10 132 |16 |211 |27 355 0,027
ugdancios: pajéguma
Aerobinj pajéguma 14 12,6 15 13,5 26 23,4 56 50,5
. Vyrai 29 16,6 23 13,1 34 19,4 89 50,9
Lytis 0,289
Moterys 13 21 9 14,5 17 27,4 23 37,1
14-18 m. 37 23,4 24 15,2 34 21,5 63 39,9
Amzius (metai) o : : 0,002
19-33 m. 5 6,3 8 10,1 17 21,5 49 62

Siekiant atkurti organizmo skysc¢iy pusiausvyra
po pratyby, sportininkams rekomenduojama per ke-
leta valandy suvartoti 1,2—1,5 karty didesnj skysciy,
konkreciu atveju apie 700 ml gérimy, kiekj, paly-
ginti su prarastu fizinio kravio metu. Tyrimo duo-
menimis, po pratyby rekomenduojama gérimy kieki
vartoja maziau kaip kas trecias sportininkas. Ma-
zesnj uz rekomenduojama (500—600 ml) vandens ir
gerimy kiekj 1§ karto po pratyby vartoja 30 %, o
200—-400 ml — 32 % sportininky. O 9,3 % sportinin-
ky po pratyby negeria (1 pav.).

Analizuojant gérimy suvartojima, atsizvelgiant
1 sportininky kultivuojama sporto $aka, nustatyta,
kad, priesingai nei kitas sporto Sakas kultivuojan-
tieji, greituma ir jéga ugdantys sportininkai (47,2 %)
dazniau po pratyby suvartoja rekomenduojamg van-
dens ir gérimy kiekj (700 ml ir >). Aerobinj pajé-
gumg ugdantys sportininkai po sportinés veiklos
organizmg apripina skysciais pras¢iau: 37,9 % po
pratyby vartoja tik 200—400 ml, o gérimy nevarto-
janciyjy yra 12,9 % (y*= 17,803, p = 0,007).

Skys¢iy pusiausvyros organizme per Sporto
pratybas vertinimas

Tyrimo metu taip pat buvo aiSkinamasi, kaip
sportininkai kontroliuoja skys¢iy pusiausvyra or-
ganizme sportinés veiklos metu, ar sveriasi prie§
pratybas ir po jy, koks daZniausiais kiino masés
nuostolis jiems budingas sportinés veiklos metu.
Paaiskéjo, kad norédami nustatyti vandens saskai-
ta prarastos kiino masés dalj prie§ pratybas ir po juy
sveriasi tik 34,4 %, o kiino masés pokycio nema-
tuoja 65,8 % sportininky. 56,6 % pries pratybas ir
po ju besisverianciy sportininky kultivuoja misry
(acrobinj ir anaerobinj) pajéguma ugdancias spor-
to Sakas, o nesisveria 81,5 % greitumg ir jégg bei
72,6 % aerobinj pajégumag ugdanciy sportininky
(*= 25,174, p < 0,0001) (2 pav.).
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B Greituma ir jéga ugdancios sporto $akos
Aerobini ir anaerobini pajéguma ugdancios sporto sakos
O Aerobini pajéguma ugdantios sporto 5akos

o
o
]
th
I
th

Proc.

Nesisveria

50,6

37,6

Sveriasi

Pastaba. Lyginant pagal kultivuojama sporto Saka: x*= 25,174, p < 0,0001.
2 pav. Sportininky pasiskirstymas (%) pagal atsakymus j teiginj ,,Sveriatés pries ir po treniruotés®, atsizvelgiant j kultivuojama sporto

Saka

Pries pratybas ir po jy besisverian¢iy sportininky
vidutinis kiino masés nuostolis sudaro 1,2 + 0,6 kg
(1,62 + 0,69 % bendros kiino masés). 69 % savo kiino
masés pokycius sportinés veiklos metu matuojanciy
sportininky netenka 0,3-1,99 %, o 31 % sportinin-
ky —2-3,5 % bendros kiino masés. Didesnis nei 2 %
bendros kiino masés nuostolis rodo 1 organizmo
dehidratacijos laipsnj, dél ko gali pablogéti sporti-
ninko fizinio darbingumo rodikliai ir sulététi atsi-
gavimo procesai po pratyby. Sportinés veiklos metu

O Greituma ir jéga ugdancios sporto Sakos

daugiau nei 2 % bendros kiino masés netenkancia
didzigja sportininky dalj sudaro dvikovos sporto
Saky sportininkai (46,2 % imtynininky ir 15,4 %
boksininky). O maziau nei 2 % bendros kiino masés
pratyby metu dazniau praranda greituma ir jéga bei
aerobinj pajéguma ugdantys sportininkai (18,6 %
dviraciy sporto (plento) atstovy, 10,2 % sunkia-
atleciy, 11,9 % irkluotojy, 8,5 % slidininky ir kt.)
(x> = 10,506, p = 0,005) (3 pav.).

O Aerobini ir anaerobini pajéguma ugdancios sporto Sakos

B Aerobini pajéguma ugdandios sporto $akos

100 20,0
80
. 601 53.5
z 46,5
= a4
201 10,0
0 == n=38 ' =16
0.3-1.99 proc. 2-3.5 proc.

Pastaba. Lyginant pagal kultivuojamg sporto Saka: x*= 10,506, p = 0,005.
3 pav. Sportininky pasiskirstymas (%) pagal dazniausia organizmo dehidratacijos laipsnj (sportinés veiklos metu prarastos kiino
masés (%) dalj dél vandens netekimo) po pratyby, atsizvelgiant j kultivuojama sporto Saka
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8 Vyrai O Moterys

100 4
90 1
80 A
70 1
60 -
50 1
40 A
30 1
20 4
10 1

88,9

Proc.

n= 359
0,3-1.99 proc.

Pastaba. Lyginant pagal lytj — p = 0,043.

4 pav. Sportininky pasiskirstymas (%) pagal dazniausia organizmo dehidratacijos laipsnj (sportinés veiklos metu prarastos kiino

maseés (%) dalj dél vandens netekimo) po pratyby atsizvelgiant j lytj

Taip pat nustatyta, kad sportininkai vyrai praty-
by metu dazniau praranda daugiau nei 2 % bendros
ktino masés, palyginti su sportininkémis moterimis
(p=0,043) (4 pav.).

Specialiy sportininkams skirty angliavandeniy
gérimy vartojimas

Ilgesnése nei 60 min. trukmés pratybose spor-
tininkams rekomenduojama vartoti specialius spor-
tininkams skirtus angliavandeniy gérimus. Tyrimo
duomenimis, pratyby metu 39,7 % sportininky var-

toja vandenj, o 44,5 % — specialius sportininkams
skirtus angliavandeniy gérimus.

Specialius gérimus dazniau vartoja misry (aero-
binj ir anaerobinj) pajéguma (48,7 %) bei aerobinj
pajéguma (49,6 %) ugdantys sportininkai, o vandenj
dazniau geria greitumg ir jéga ugdantys sportinin-
kai (63,0 %) (yx*>= 29,551, p < 0,0001) (5 pav.). Be to,
vyresnio amziaus sportininkai (59,8 %) specialius
sportininkams skirtus gérimus pratyby metu varto-
ja dazniau, palyginti su jaunesnio amziaus sporti-
ninkais (41,8 %) (p < 0,0001).

B Greituma ir jéga ugdancios sporto $akos
Aerobini ir anaerobini pajéguma ugdancios sporto Sakos

Aerobini pajéguma ugdancios sporto Sakos

70 - 63,0

48,7 49.6

Fros.

Vandeni
skirtus gérimus

Specialius sportininkams

Negeriu

Pastaba. Lyginant pagal kultivuojama sporto Saka: x>*= 29,551, p < 0,0001.
5 pav. Sportininky pasiskirstymas (%) pagal vandens ir gérimy vartojima pratyby metu, atsizvelgiant j kultivuojama sporto Saka
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Rezultaty aptarimas

Sportininky mityboje didel¢ reikSmé teikiama
pakankamam skysc¢iy vartojimui per parg ir sporti-
nés veiklos metu. Misy atlikto tyrimo duomenimis,
tik 75 % Lietuvos didelio meistriSkumo sportininky
per parg suvartoja rekomenduojama vandens ir gé-
rimy kiekj. PrieSingai nei miSry (aerobinj ir anae-
robinj) pajéguma ugdantieji, optimaliau organizma
vandeniu apriipina greitumg ir jéga bei aerobinj
pajéguma ugdantys sportininkai. Vandens ir géri-
my vartojimui daro jtakg sportininky lytis ir am-
zius. Pagal rekomendacijas dazniau gérimus vartoja
sportininkai vyrai ir vyresnio amziaus sportininkai.
Nepakankamai vandens, gérimy vartoja ir skysciy
pusiausvyros organizme neuztikrina sportininkeés
moterys ir jaunesnio amziaus atletai, kultivuojantys
misry (aerobinj ir anaerobinj) pajéguma ugdancias
sporto Sakas.

Tiek misy tirti miSry (aerobinj ir anaerobinj)
pajéguma ugdantys sportininkai, tiek ir kity Saliy
dvikovininkai per dieng suvartoja maziau nei 2 li-
trus sudarant] skysciy kiekj (Fleming, Costarelli,
2007, Artioli et al., 2009). O uzsienio Saliy bégikai,
futbolininkai, sunkumy kilnotojai, plaukikai, tenisi-
ninkai ir rankininkai skys¢iy vartoja daugiau nei 2
litrus per diena.

Miisy tyrimo duomenimis, pries pratybas pagal
rekomendacijas vandenj ir gérimus vartoja 30 %,
per jas — 47 %, po ju — tik kas trecias sportininkas.
Tik kas trecias i$ jy kontroliuoja skys¢iy pusiaus-
vyrg organizme sportinés veiklos metu. Po praty-
by savo kiino masés pokyc¢ius matuojancig didzig-
ja atlety dalj sudaro misry (aerobinj ir anaerobinj)
pajéguma ugdantys sportininkai. Be to, 31 % prie$
ir po pratyby kiino maseés skirtuma matuojanciy ir
2-3,5 % bendros kiino masés prarandanciy (1 orga-
nizmo dehidratacijos laipsnio rodmuo) sportininky
grup¢ sudaro dvikovos (daugiausia graiky-romény
imtynininkai ir boksininkai), dazniau sportininkai
vyrai nei moterys.

Galima teigti, kad pagal rekomendacijas orga-
nizmo skys¢iy pusiausvyrg organizme kontroliuo-
jantys Lietuvos didelio meistriSkumo dvikovinin-
kai pratyby metu vartoja nepakankama vandens
ir gérimy kiekj. Per mazas vandens ir kity gérimy
vartojimas per pratybas siejamas su organizmo de-
hidratacija. Didesnj nei 2 % kiino masés praradimag
nulemianti organizmo dehidratacija gali sumazinti
aerobinio darbingumo rodiklius, daryti neigiama
poveikij centrinés nervy sistemos veiklai, sutrikdyti

organizmo adaptacijg prie fiziniy kriiviy (Sawka et
al., 2001, Cheuvront et al., 2003, Coyle, 2004, Ame-
rican College of Sports Medicine et al., 2007, Ebert
et al., 2007, Thomas et al., 2016, Kerksick, 2018).

Nepakankamas vandens ir gérimy vartojimas
daznai nustatomas tarp dvikovininky, nes jie pries
varzybas meta svorj tam, kad atstovauty atitinka-
mos svorio kategorijos sportininky grupei. Tuomet
apribojamas suvartojamas skysciy kiekis. Siekiama
svorio kategorija tampa ne tik reikalavimu, bet ir
netinkamus mitybos jpro¢ius lemianciu veiksniu.
Galima daryti prielaida, jog daznai praktikuojamas
svorio mazinimas prie§ varzybas, nestebimi kiino
mases pokyciai sportinés veiklos metu gali formuoti
netinkamus dvikovininky vandens ir gérimy varto-
jimo jprocius net jprastiniy pratyby metu, kada var-
Zyboms sportininkai nesiruosia.

Sportininkams ilgos trukmés pratybose reko-
menduojama vartoti angliavandeniy gérimus. Misy
atlikto tyrimo duomenimis, pagal rekomendacijas
angliavandeniy gérimus vartoja maziau nei pusé
sportininky, daznai vartojamas tik geriamasis van-
duo (40 %). Angliavandeniy gérimus pratyby metu
dazniau vartojan¢iyjy grupei atstovauja misry (ae-
robinj ir anaerobinj) bei aerobinj pajéguma ugdan-
tys, dazniau vyresnio amziaus sportininkai. O per
pratybas tik vandenj dazniau vartoja jaunesnio am-
Ziaus greitumg ir jégg ugdantys sportininkai. Taigi,
maziau nei pusé Lietuvos sportininky, kasdien jvei-
kian¢iy ilgos trukmés intensyvius fizinius kriivius,
nepaiso organizme de¢l to kriivio galimai jau€iamo
diskomforto bei nuovargio jausmo ir nevartoja spe-
cialiy angliavandeniy gérimy.

Vadovaujantis patvirtintomis vandens ir géri-
my vartojimo rekomendacijomis, Lietuvos didelio
meistriSkumo sportininkams biitina daugiau dé-
mesio skirti per treniruoc¢iy periodg ir varzyboms
pagal algoritma, pagelbéjant specialistams, nusista-
tyti prakaitavimo intensyvumo lygj, susidaryti in-
dividualy vandens ir (arba) gérimy vartojimo plana,
atsizvelgiant | planuojamas skirtingas aplinkos oro
salygas (temperatiira, drégmé, treniruotés apimtis,
trukme, atlikimo intensyvuma) (Jeukendrup, 2018,
Kerksick, 2018).

Taip pat Lietuvos didelio meistriSkumo sporti-
ninkams pagal nauja metodika per tam tikrus tre-
niruotés periodus rekomenduotinas komforto po-
jucio skrandyje treniravimas (Jeukendrup, 2017).
Skrandis gali prisitaikyti prie didesnio vartojamo
skystos ar kietos konsistencijos maisto kiekio (pa-
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vyzdziui, valgant didesnes maisto porcijas ar ge-
riant didesnius gérimy kiekius treniruociy perio-
do metu). Treniruojant skrandzio turj, jo sienelés,
valgant daugiau maisto, gali labiau iSsitemti, tokiu
biidu toleruojamas didesnis vartojamo maisto kiekis
ir sumazinamas nepageidaujamas pilnumo skrandy-
je pojutis. Minéta metodika taikoma per treniruociy
perioda. Taikant §] metoda per varzybas, esant kars-
toms aplinkos oro salygoms, gausiai prakaituojant,
sportininkui sudaroma galimybe gerti daugiau gé-
rimy ir iSvengti didesnio laipsnio dehidratacijos bei
palengvinti virskinimo sutrikimy simptomus. Atsi-
zvelgiant ] tai, Siuo biidu galima prisitaikyti toleruo-
ti didesnio kiekio maisto davinj, taciau skrandzio
turinio pasi$alinimo greitis nekinta.

ISvados

1. 25 % Lietuvos didelio meistriSkumo sporti-
ninky per dieng suvartoja nepakankamg vandens ir
geérimy kiekj. Per maza skysCiy suvartojimg lemia
kultivuojama sporto Saka, lytis ir amzius. Organiz-
mo paros poreikio skys¢iams dazniau neuztikrina
moterys, palyginti su sportininkais vyrais, misry
(aerobinj ir anaerobinj) pajéguma ugdantieji ir 14—
18 mety amziaus atletai.

2. Prie§ pratybas rekomenduojamg vandens ir
gerimy kiekj suvartoja tik 30 %, per pratybas —
46,6 %, po pratyby — 28,7% sportininky, tai rodo,
jog Lietuvos didelio meistriSkumo sportininkai var-
toja per mazai skysciy sportinés veiklos metu. Pries,
per ir po sporto pratyby nepakankamg skysciy kieki
vartoja miSry (aerobinj ir anaerobinj) pajéguma ug-
dantys atletai. Pries ir po pratyby per mazai skysc¢iy
geria tik ilgo darbo iStverme ugdantys sportininkai.

3. Pagal rekomendacijas tik kas trecias sporti-
ninkas kontroliuoja organizmo skys¢iy pusiausvyra
sportinés veiklos metu ir kas tre¢iam 1S jy, iSskirti-
nai dvikovos sporto Sakas — graiky-romény imtynes
ir boksg — kultivuojantiems vyrams, sportinés veik-
los metu pasireiSkia vidutinio laipsnio organizmo
dehidratacija.

4. Lietuvos didelio meistriSkumo sportininkai il-
gesnése nei 60 min. trukmés pratybose per retai ge-
ria specialius sportininkams skirtus angliavandeniy
gérimus. Vietoje specialiy sportininkams skirty gé-
rimy 40 % atlety, iSskirtinai ugdanciy jega ir greitu-
ma, vartojimui renkasi paprastg geriamajj vandenj.

Rekomendacijos

Ugdant tinkamus mitybos jproc€ius, bitina skatin-
ti didesnj vandens suvartojima tarp Lietuvos didelio
meistriSkumo sportininky. Jgyvendinant skysciy
vartojima skatinancias priemones, svarbu daugiau
démesio sutelkti j sportininkes moteris, 14—18 mety
amziaus sportininkus, vidutinio laipsnio organizmo
dehidratacija per sporto pratybas patirianciuosius,
misry (aerobinj ir anaerobinj) pajéguma ugdan-
Ciuosius, dvikovos sportininkus — graiky-romény
imtynininkus, boksininkus, jskaitant sportininkus,
kurie negeria specialiy sportininkams skirty anglia-
vandeniy gérimy per ilgos trukmés (> 60 min.) jéga
ir greitumg ugdancias pratybas.
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THE PECULIARITIES OF WATER AND BEVERAGES CONSUMPTION AND THEIR DETERMINANTS
AMONG HIGH PERFORMANCE ATHLETES IN LITHUANIA
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SUMMARY

The optimal consumption of beverages is especially important in the diet of athletes. There are no official
recommendations in Lithuania on how much water and other beverages should be consumed by athletes during the
day and at workouts. There is no data available to assess the habits of drinking water and beverages consumption
by high performance athletes. The purpose of our research is to determine and evaluate the peculiarities of fluid
consumption during sporting activities between Lithuanian high performance athletes.

247 Lithuanian high performance athletes were investigated aiming to assess drinking and water use habits
during sporting activities. For the survey, questionnaire was used. Athlete’s body mass measurements were
performed using BIA tetra-polar electrodes method. Height measurements were performed using electronic
scales.

According to the survey, 25% of Lithuania’s high performance athletes use insufficient amount of water and
beverages per day. According to the recommendations, only every third athlete controls the balance of body fluids
during sporting activities. One-third of duel athletes (Greek-Roman wrestlers and boxers) experience moderate
dehydration during the workout. Men athletes who practice force and speed do not often drink carbohydrate
drinks for more than 60 minutes of workouts.

Sports nutritionists should pay attention on water consumption habits of women athletes and athletes aged
14—-18 with moderate dehydration of the body through daily exercise (Greek-Roman wrestlers, boxers). It is
advisable to provide knowledge on the use of drinks by athletes who do not consume carbohydrate-electrolyte
drinks long-lasting (>60 min) strength and speed exercises.

Keywords: athletes, water and beverages, high performance.
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Lietuvos didelio meistriSkumo sportininky mitybos iprocius ir
maisto papildy vartojimg skatinantys ir ribojantys veiksniai
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Santrauka

Lietuvoje sportininkams tritksta motyvacijos sveikai maitintis, todél jy mitybos jprociai neatitinka sveikos mitybos
rekomendacijy. Tyrimo tikslas — nustatyti ir jvertinti Lietuvos didelio meistriSkumo sportininky mitybos jprocius ir
maisto papildy vartojimq lemiancius veiksnius.

Pasitelkus tiesioginio interviu metodg buvo istirti 18 + 3,3 mety amziaus vidutinisSkai per dieng 178,2 + 63,7 min.
besitreniruojantys 247 Lietuvos didelio meistriskumo sportininkai.

TByrimo rezultatai parodeé, kad daugiausia sportininkus apie mitybg, maisto papildus informuoja sporto treneriai
ir populiarioji literatiira. O gydytojy, per televizijos ir radijo laidas pateikiama informacija yra ribota ir nepakanka-
ma, kad skatinty tinkamus sportininky mitybos ir maisto papildy vartojimo jprocius. 81,4 % sportininky pagrindinis
maisto produkty pasirinkimo kriterijus yra skonis. Neatsizvelgiant j tai, jaunieji sportininkai dazniau sutelkia démesj j
sveikatai palanky mitybos poveikj, dazniau mitybq derina su konkrecia sportine veikla. Vyresnio amZiaus jégq ir grei-
tumq ugdantys sportininkai vyrai savo mitybos jprociy nederina su konkrecia sportine veikla, dazniausiai nesirenka
sveikatai palankaus maisto. Sio segmento sportininkams jy treneriai informacijos apie maisto papildus suteikia per
mazai, jiems nepakanka is gydytojy gaunamos informacijos.

Prioriteto tvarka démesys turi biiti sutelktas j jégq ir greitumg ugdancius sportininkus, juos profesionaliai ir pa-

kankamu lygiu informuojant apie tinkamq mitybq ir racionaly maisto papildy vartojimg.
RaktaZodZiai: maisto papildai, sportininkai, sveikatai palankus maistas.

Ivadas

Tinkamg sportininky mitybg lemia daug veiks-
niy ir vieni i$ svarbesniy — tai motyvacija vartoti
sveikatai palankius maisto produktus, atsizvelgiant
1 kultivuojamos sporto Sakos specifika. Kiti veiks-
niai, galintys daryti jtakg sportininky mitybos jpro-
Ciams, — tai jy zinios apie mitybg, tinkamas infor-
muotumas apie reikalavimus atitinkancig sportinin-
ky mityba bei maisto papildy vartojima.

Tyrimy duomenimis, sportininkams Lietuvo-
je truksta motyvacijos sveikai maitintis, todel jy
mitybos jprociai neatitinka sveikos mitybos reko-
mendacijy (Baranauskas et al., 2013b). Anksciau
atlikty tyrimy rezultatai parode, kad Lietuvos pers-
pektyvinés pamainos sportininky mitybos jprociai
yra netinkami, nes tik pusé jy Sviezias darzoves ir
griudinius produktus vartoja pagal rekomendacijas,
maisto produktus vartojimui dazniausiai renkasi

pagal skonj, neatsizvelgia j sveikatai palanky povei-
kj ir per mazai démesio teikia kultivuojamos sporto
Sakos specifikai (Stukas et al., 2011). Vidutiniskai
pusé sportininky maisto papildy vartojimo nede-
rina prie savo maisto raciono (Stukas et al., 2009).
Tyrimy duomenimis, sportininky mitybos jprociai
lemia sportininky fakting mityba, kuri neatitinka
rekomendacijy (Stukas et al., 2012a, 2012b; Bara-
nauskas et al., 2013a, 2014a, 2014b, 2014c). Be to,
Lietuvoje sportininky mitybos Ziniy lygis tik vidu-
tinis ir mitybos Ziniy trikumas biidingas jaunesnio
amziaus bei zemesnio iSsilavinimo sportininkams
vyrams (Baranauskas et al., 2013b). Taigi dabartiniu
metu, siekiant gerinti reikalavimy neatitinkancius
sportininky mitybos jprocius, kryptingai didinti jy
informuotuma, suteikti ziniy apie tinkamg mityba,
pirmiausia biitina i$siai$kinti esminius sportininky
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mitybos jprocius bei maisto papildy vartojimg le-
mianc¢ius veiksnius. Tyrimo tikslas — nustatyti ir
jvertinti Lietuvos didelio meistriSkumo sportininky
mitybos jprocius, maisto papildy vartojima lemian-
¢ius veiksnius pagal sportininky kultivuojama spor-
to Saka, lytj ir amziy.

Tyrimo metodika

Tyrimo metu buvo apklausti Lietuvos didelio
meistriSkumo sportininkai (n = 247), kultivuojantys
olimpines sporto Sakas: trumpy nuotoliy bégima,
barjerin] bégima, sunkiaja atletika, lengvaja atle-
tikg (Suoliai, metimai), krepSinj, vidutiniy nuoto-
liy bégima, sporting gimnastika, dailyjj ¢iuozima,
kalny slidin¢jima, plaukima, slidingjima, biatlona,
baidariy ir kanojy irklavima, dviraciy sporta, ilgy
nuotoliy bégima, Siuolaiking penkiakove, boksa,
dziudo, graiky-romény, tackvondo imtynes, irkla-
vimg. Atsizvelgiant ] tai, kokia atliekamo fizinio
darbo trukmé, ugdomos ypatybés ir energijos ga-
mybos organizme ypatumai, tiriami sportininkai
pagal kultivuojama sporto Saka suskirstyti | 3 gru-
pes: greitumg ir jéga, misry (aerobinj ir anaerobinj)
pajéguma bei aerobinj pajéguma ugdancius sporti-
ninkus (Skernevicius et al., 2011).

Mitybos jpro¢iy tyrimui buvo parengta ir pa-
naudota sportininky mitybos tyrimy anketa. Res-
pondentai buvo apklausinéjami tiesioginio interviu
metodu, apklauséjui tiesiogiai apklausiant kiekvie-
ng tiriamajj. Minétoje anketoje pateikti klausimai
apie sportininky sociodemografinius duomenis
(Iytj, amziy, gyvenamaja vieta, kultivuojama spor-
to Saka, sportavimo stazg ir kt.), mitybos jprocius,
iskaitant pagrindinius maisto produkty pasirinkimo
kriterijus, mitybos jpro€ius ir maisto papildy varto-
jimg lemiancius informacijos Saltinius.

Statistiné duomeny analizé atlikta naudojant
statisting programa SPSS (Statistical Package for
Social Sciences) v. 21.0. Tyrimo duomeny analizei
pritaikyti tradiciniai apraSomosios statistikos meto-
dai: apskaiciuoti aritmetiniai vidurkiai ir standarti-
niai nuokrypiai (SN). Kategoriniy duomeny anali-
zei naudotas chi kvadrato kriterijaus (y?) ir FiSerio
tikslusis testai. Hipotezei patikrinti buvo panaudo-
tas reikSmingumo lygmuo a = 0,05. Rezultaty skir-
tumas laikytas statistiSkai reikSmingu, kai gauta p
reikSmé buvo maziau arba lygi 0,05. Sportininky
apklausa buvo vykdoma vadovaujantis Bioetikos

komiteto 2009 m. lapkricio 3 d. iSduotu leidimu at-
likti biomedicininj tyrima (Nr.158200-11-113-25).

Rezultatai

Tiriamyjy charakteristika

Buvo istirti 18 + 3,3 mety amziaus vidutiniskai
per dieng 178,2 + 63,7 min. besitreniruojantys Lie-
tuvos didelio meistriSkumo sportininkai. Tiriamyjy
sportavimo stazas sudaré 7,9 &+ 3,8 mety. Sportinin-
ky grupe reprezentavo 74,9 % vyry ir 25,1 % mote-
ry. Pagal sporto Sakas tiriamieji pasiskirsté j 3 gru-
pes: ugdancius jéga ir greituma (21,9 %), misry, ae-
robinj ir anaerobinj, pajéguma (30,8 %) bei aerobinj
pajéguma (47,4 %).

Maisto produkty pasirinkimo kriterijai

Vertinant sportininky mitybos jprocius, nusta-
tyta, kad sportininky pagrindinis maisto produkty
pasirinkimo kriterijus yra skonis (81,4 %). MaZziau
reikSmingi tokie maisto pasirinkimo kriterijai kaip
Seimos nariy jtaka (42,9 %), sveikatos gerinimas
(35,6 %), kultivuojama sporto Saka (34,8 %). Rink-
damiesi maisto produktus maZziausiai sportininkai
démes;j sutelkia j trenerio patarimus (23,5 %), mais-
to produkty kaing (20,6 %) ir tik kas deSimtas 1S jy
maisto produktus renkasi pagal specialig dietg.

Analizuojant maisto produkty pasirinkimo Kkri-
terijus pagal sportininky kultivuojama sporto Saka,
nustatyta, kad pagal skonj maisto produktus daz-
niau renkasi misry (aerobinj ir anaerobinj) (90,8 %)
bei aerobinj pajéguma (82,1 %), bet reCiau greituma
ir jéga (66,7 %) ugdantys sportininkai (y*= 12,188,
p = 0,002). Priesingai nei greituma ir jéga ugdantys
sportininkai (22,2 %), didesné misry (aerobinj ir ae-
robinj) (35,5 %) bei aerobinj pajéguma (41,9%) ug-
danciy sportininky dalis maisto produktus dazniau
renkasi turédami tikslg gerinti sveikatg (y>= 6,226,
p = 0,044). AnalogiSkai aerobinj pajégumg ugdan-
tys sportininkai (27,4 %) dazniau rinkdamiesi mais-
to produktus vartojimui paiso trenerio rekomenda-
cijy, palyginti su misry (aerobinj ir anaerobinj) pa-
jéguma (25 %) bei jéga ir greitumag ugdanciaisiais
(13 %) (¥*=4,397, p=0,011). Be to, acrobinj (44,4%)
ir misry (aerobinj ir anaerobinj) (30,3%) pajéguma
ugdantys sportininkai maistg vartoti renkasi at-
sizvelgdami j sporto Sakos specifika, palyginti su
jéga ir greituma ugdanciaisiais (20,4 %) (yx*= 10,439,
p =0,005) (1 lentelg).
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1 lentele

Skirtingy Saky sportininky maisto produkty pasirinkimo

kriterijai
Sporto Sakos, ugdancios:
Maisto produkty . . | aerobinj ir .
pasirinkimo gre{t}l mar anaerobinj ae.r.obm; p reiksme
kriterijai Jega pajéguma pajeguma
% (abs.)
Sveikatos gerinimas | 22,2 (12) | 35,5(27) | 41,9 (49) 0,044
Speciali dieta 74@) | 14511 | 11,1(13) | 0454
Kaina 11,1 (6) 19,7 (15) | 25,6 (30) 0,090
Skonis 66,7 (36) | 90,8 (69) | 82,1 (96) 0,002
Seimos nari
daroma itak: 46,3 (25) | 32,9(25) | 47,9 (56) 0,104
Trenerio daroma
jtaka 13(7) 25(19) 27,4 (32) 0,011
Sporto Sakos
s;)eciﬁka 20,4 (11) | 30,3(23) | 44,4(52) 0,005

Vertinant maisto produkty pasirinkimo kriteri-
jus pagal sportininky amziy, stebima, kad jaunes-
niyjy sportininky, palyginti su vyresniaisiais, mais-
to produkty pasirinkimas labiau nulemtas Seimos
nariy (48,5 ir 31,7 %; p = 0,014) bei trenerio (28,5 ir
13,4 %,; p = 0,010) daromos jtakos (2 lentel¢).

2 lentelé
Sportininky maisto produkty pasirinkimo kriterijai pagal

amziy
Ma?s.to produktq 14—18 mety 19-33 metai .
pasirinkimo p reikSmé
kriterijai % (abs.)
Sveikatos gerinimas 37 (61) 32,9 (27) 0,574
Speciali dieta 10,3 (17) 13,4 (11) 0,524
Kaina 18,8 (31) 24,4 (20) 0,320
Skonis 81,8 (135) 80,5 (66) 0,863
Seimos nariy
daroma jtaka 48,5 (80) 31,7 (26) 0,014
Trenerio daroma
jtaka 28,5 (47) 13,4 (11) 0,010
Sporto Sakos
specifika 32,1(53) 40,2 (33) 0,256

Tyrimo duomenimis taip pat paaiskéjo, kad spor-
tininkés moterys (46,8 %), palyginti su sportininkais
vyrais (31,9%), dazniau vartojimui renkasi sveikatai
palankius maisto produktus (p = 0,046).

Mitybos jprocius ir maisto papildy vartojimg
lemiantys informacijos Saltiniai

Didzioji dalis Lietuvos didelio meistriSkumo
sportininky daugiausia informacijos apie mityba
(52,2 %) ir maisto papildus (71,7 %) gauna 18 sporto

treneriy. MaZziausiai Ziniy apie mitybg ir maisto pa-
pildus atletai gauna i§ gydytojy (28,3 ir 34,8 %) ir
draugy (20,6 ir 24,3 %). O beveik pusé sportinin-
ky apie mitybg ir maisto papildus suzino skaity-
dami populiariosios literatiiros straipsnius (49,4 ir
43,3 %).

Informacijos Saltiniy struktiiroje stebima, kad
dvigubai daugiau sportininky informacijos apie mi-
tyba gauna i§ TV ir radijo laidy (32,8 %) bei Sei-
mos nariy (52,2 %), palyginti su gaunama informa-
cija apie maisto papildus i§ minéty Saltiniy (15 ir
21,5 %), tai rodo, jog apie maisto papildus Seimos
nariai informuoja per maza sportininky skaiciy, ne-
pakankamu lygiu apie maisto papildus kalbama ir
per TV bei radijo laidas (1 pav.).

® Informacija apie mityba Informacija pie maisto papildus

80 77

60 52,2

40
20 43 21,5
0 I
0

proc. TVirradijo Gydytojai Populiarioji
laidos literattira

()

Sporto
treneris

Dr'lugal Seimos nariai

Informacijos $altiniai

1 pav. Informacijos Saltiniy (apie mityba ir maisto papildus)
struktiira

Mityba ir maisto papildy vartojima lemiantys in-
formacijos Saltiniai skirtingy sporto Saky, amziaus
ir lyties sportininky grupése yra skirtingi. Paaiskejo,
kad apie mitybg ir maisto papildus ilgo darbo istver-
me ugdantys sportininkai (59,8 ir 50,4 %), palyginti
su miSry (aerobinj ir anaerobinj) pajéguma (38,2 ir
31,6 %) bei jéga ir greituma (42,6 ir 44,4 %) ugdan-
Ciaisiais, dazniau informacijos gauna skaitydami
populiariosios literatiros straipsnius (x> = 9,935,
p=0,007 ir ¥*= 6,702, p = 0,035) (3 lentelé).

Be to, aerobinj ir misry (aerobinj ir anaerobinj)
pajéguma ugdantys sportininkai (79,5 ir 73,7 %),
rinkdamiesi vartoti maisto papildus, dazniau vado-
vaujasi sporto trenerio teikiamomis rekomendaci-
jomis, palyginti su jéga ir greitumg ugdanciaisiais
(51,9 %), kuriems sporto treneriai informacijos su-
teikia per mazai (y>= 14,116, p = 0,001) (3 lentele).
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3 lentelé 4 lentelé
Informacijos Saltiniy struktiira skirtingy Saky sportininky Informacijos Saltiniy struktiira vyry ir motery grupése
grupése Informacijos Vyrai Moterys reikéme
Sporto $akos, ugdancios: Saltiniai % (abs. sk.) P
Informacijos greituma ir aerobu;;' ir acrobini . Maisto produkty pasirinkimg skatinantys informacijos Saltiniai
Saltiniai jega 2‘;‘2;‘1’1 nlg pajégumg | P reiksme TV ir radijo laidos 33 (61) 32,3 (20) 0,917
Gydytojai 24,9 (46) 38,7 (24) 0,050
% (abs. sk.) .
: — : : T— Populiarioji 443 (82) 64,5 (40) 0,008
Maisto produkty pasirinkima skatinantys informacijos Saltiniai literattira
TV ir radijo laidos | 31,5(17) | 36,8(28) | 30.8(36) | 0,662 Sporto treneris 51,4 99) 4.8 34) 0,662
Gydytojai 278(15) | 289(22) | 282(33) | 0,988 Draugai 19,5 (36) 242 (15) 0,469
PR Seimos nariai 45,4 (84) 54,8 (34) 0,240
Populiarioji
literatiira 426(23) | 382(29) | 98(70) 0,007 Maisto papildy vartojimq skatinantys informacijos Saltiniai
Sporto treneris 42,6 (23) | 56,6 (43) | 53,8(63) 0,258 TV ir radijo laidos 16,2 (30) 11,3 (7) 0,415
I?raugal 18,5 (10) 23,7 (1 8) 19,7 (23) 0,724 Gydytojai 31,4 (58) 452 (28) 0,064
Seimos nariai 463 (25) | 40,8 (31) | 53,0(62) | 0,245 P
Maisto oanild = ; TS Populiarioji 39,5 (73) 54,8 (34) 0,039
papildy vartojimq skatinantys informacijos Saltiniai literatiira
TV ir radijo laidos | 18,5(10) | 132(10) [ 145(17) | 0,688 Sporto treneris 69.2 (128) 79 (49) 0.147
Gydylt()]al 296 (16) | 42,1(32) | 32,5(38) | 0,259 Drangai 265 (49) 17731) 0.176
Populiarioji & .
literatira 44.4(24) | 31,6(24) | 504(59) | 0,035 Seimos nariai 19,5 (36) 27,4 (17) 0,212
Sporto treneris 51,9(28) | 73,7(56) | 79,5(93) | 0,001
Draugai 352(19) | 21,1(16) | 21,4(25) | 0,107
Seimos nariai 222(12) | 19,7(15) | 222(26) | 0,908

Tyrimo duomenimis, sporto trenerio rekomenda-
cijy, kaip vartoti maisto papildus, kokius geriau pa-
sirinkti, labiau paiso jaunesni, 14-18 mety amziaus,
atletai (77,6 %), palyginti su vyresniais, 19-33 mety
amziaus, sportininkais (59,8 %) (p = 0,004). Tokie
patys duomenys gauti jvertinus Seimos nariy daro-
mga jtaka skirtingo amziaus sportininky grupéms.
Maisto papildy vartojimo patarimy labiau paiso
didesnis skai€ius jaunyjy sportininky (52,7 %), pa-
lyginti su vyresniaisiais (37,8 %) (p = 0,031), kurie
dazniau papildus vartoti renkasi remdamiesi savo
nuoziiira.

ISskirtinai sportininkés moterys, palyginti su
sportininkais vyrais, randa daugiau informacijos
apie mitybg (64,5 ir 44,3 %; p = 0,008) ir maisto
papildus (39,5 ir 54,8 %; p = 0,039) populiariojoje
literatiiroje. Be to, sportininkés moterys (38,7 %) la-
biau nei vyrai (24,9 %) pasitiki ir vadovaujasi gydy-
tojy apie mitybg pateikiama informacija (p = 0,050)
(4 lentele).

Rezultaty aptarimas

Motyvacija tinkamai formuoti mitybos jprocius,
iskaitant pakankamo lygio zinias apie mitybg ir
maisto papildy vartojimg, neabejotinai gali daryti
teigiamg poveikj sportininky mitybos jpro¢iams,
racionaliam maisto papildy vartojimui. Atsizvel-
giant ] tai, iki Siol buvo nustatyta, kad Lietuvos
didelio meistriSkumo sportininky mitybos jprociai
néra tinkami — per retai vartojama grudiniy pro-
dukty, Svieziy darzoviy. Taip pat buvo nustatyta,
kad Lietuvoje sportininky faktiné¢ mityba taip pat
neatitinka rekomendacijy. Tyrimy duomenimis, di-
delio meistriSkumo plaukiky, dviratininky, irkluo-
tojy ir baidariy ir kanojy irkluotojy, boksininky ir
graiky-romény imtynininky, krepsininky, slidinin-
ky ir biatlonininky mityboje nustatytas per mazas
angliavandeniy, polinesociyjy, iSskirtinai omega-3,
riebaly riigsciy, vitamino D ir per didelis riebaly,
socCiyjy riebaly rugsciy ir cholesterolio kiekis (Stu-
kas et al., 2012a, 2012b; Baranauskas et al., 2013a,
2014a, 2014b, 2014c). Be to, plaukikiy motery mi-
tyboje triiksta vitamino B,,, mangano, vario, cinko
(Stukas et al., 2012a), dviratininkiy mityboje — vita-
miny A, B,, B, kalio, kalcio, fosforo, geleZies, va-
rio ir cinko (Baranauskas et al., 2013a), irkluotojy ir
baidariy ir kanojy irkluotojy motery mityboje — B,
(Baranauskas et al., 2014c), biatlonininkiy ir slidi-
ninkiy mityboje — vitaminy A, B, B,, B,, B,,, kalio,
kalcio, fosforo, gelezies, vario ir cinko (Baranaus-
kas et al., 2014a). O boksininky ir graiky-romény
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imtynininky maisto racionuose per mazai vitaminy
A, C, B, B, PP, mangano, cinko, kalcio, magnio ir
vario. (Baranauskas et al., 2014b).

Vienas 1§ veiksniy, lemianc¢iy ne visai tinkama
sportininky mityba Lietuvoje, yra tai, kad didelio
meistriSkumo sportininky pagrindinis maisto pro-
dukty pasirinkimo kriterijus yra skonis. Neatsizvel-
giant | tai, miisy tyrimo duomenimis, daugiau nei
treCdalis sportininky rinkdamiesi, kokius maisto
produktus vartoti, paiso Seimos nariy rekomendaci-
Ju, kultivuojamos sporto Sakos specifikos ir poreikio
gerinti sveikata, o jy kaina, trenerio rekomendaci-
jos ar speciali dieta sportininkams maziau svarbis.
Lyginant $iuos duomenis su 2011 m. publikuotais
sportininky mitybos tyrimo rezultatais, stebimi pa-
nasumai ir skirtumai. Tiek 2011 m., tick ir dabartinio
tyrimo metu Lietuvos didelio meistriSkumo sporti-
ninkai maisto produktus renkasi pagal skonj, svei-
katinimo tikslus, atsizvelgia i kultivuojamos sporto
Sakos specifikg (Stukas, 2011). Skirtumas tas, kad
2011 m. j maisto produkty kaing ypatingg démesj
kreipé 45,6 % sportininky, o miisy tyrime buvo tik
20,6 % maisto produkty kaing iSskyrusiy sportinin-
ky. Be to, sportininkai, kitaip nei suauge Lietuvos
gyventojai (Barzda, 2007), maisto produktus vartoti
reciau renkasi pagal kaing ar deél specialios dietos,
bet dazniau vartoja sickdami gerinti sveikatg. Antra
vertus, tiek suaugusiems Lietuvos gyventojams, tiek
ir Lietuvos didelio meistriSkumo sportininkams pa-
grindiniu maisto produkty pasirinkimo kriterijumi
iSlieka skonis. Miisy tyrimo duomenimis, vartoja-
my maisto produkty skonis mitybos jprocius labiau
lemia ilgo darbo iStverme ir miSry (anaerobinj bei
aerobinj) pajéguma ugdanciy sportininky grupése;
taciau pastarieji taip pat dazniau démesio skiria
kultivuojamos sporto Sakos specifikai, trenerio re-
komendacijoms ir, pasitelkdami mityba, nori page-
rinti sveikatg. O renkantis vartoti maisto produktus
jaunesniems, 14—18 mety amziaus, sportininkams
daug didesne jtakg daro Seimos nariy ir trenerio re-
komendacijos, palyginti su vyresnio amziaus spor-
tininkais, kuriy mitybos ir maisto papildy vartojimo
Iprociai jau susiformave.

Sportininky mitybos jpro¢iams poveikj gali da-
ryti jy Zinios apie mitybg. Anksciau atlikty tyrimy
duomenimis, Lietuvoje sportininky mitybos Ziniy
lygis tik vidutinis (Baranauskas et al., 2013b). Atli-
ke tyrima, nustatéme, kad esminius Lietuvos dide-
lio meistriSkumo sportininky mitybos jprocius le-
mia tokie informacijos Saltiniai kaip sporto trenerio

rekomendacijos (52,2 %), Seimos nariai (52,2 %),
populiariojoje literatiiroje perskaitoma informacija
(49,4 %). Reciau apie mitybg sportininkai suzino i$
gydytojy (28,3 %), TV ir radijo laidy (32,8 %), drau-
gy (20,6 %). Kity autoriy duomenimis, sportininkai
apie mitybg dazniausiai suzino i$ interneto (59 %),
Seimos nariy (42,6 %), reciau — i gydytojy (31,3 %),
populiariosios literattiros (33 %) ir maziausiai — i$
sporto trenerio (22 %) (Nelson et al., 2015). Paly-
ginus duomenis, tampa aiSku, kad Lietuvos didelio
meistriSkumo sportininkai, palyginti su kity Saliy
sportininkais, labiau pasitiki ir démesj sutelkia j
treneriy, Seimos nariy, populiariojoje literatiiroje
pateikiamas rekomendacijas. Be to, trecdalis tiek
Lietuvos, tiek ir kity Saliy sportininky gauna miné-
tos informacijos i§ gydytojy.

Vertinant pagrindinius sportininky mitybg ska-
tinancius informacijos S$altinius, svarbu iSaiskin-
ti maisto papildy vartojimg lemiancius veiksnius.
Misy atlikto tyrimo duomenimis, Lietuvos didelio
meistriSkumo sportininkai daugiausia informaci-
jos apie maisto papildus gauna i$ sporto treneriy
(71,7 %) ir populiariosios literatiros (43,3 %). Ste-
bima tai, kad sporto treneriai sportininkams apie
maisto papildus suteikia daug daugiau informacijos,
palyginti su informacija, kuri sietina su reikalavi-
mus atitinkanc¢ia mityba. Tai reiskia, kad sporto tre-
neriams biitina suteikti daugiau Ziniy apie jprasti-
nés mitybos nauda sportuojant, kad pastarieji galéty
jgytas zinias didesniu lygiu perteikti ugdomiems
sportininkams. O Seimos nariai, daznai patariantys
sportininky mitybos klausimais, Ziniy apie maisto
papildus turi maziau.

Lietuvos didelio meistriSkumo sportininky
maisto papildy vartojimg skatinanc¢ius informacijos
Saltinius, palyginti su kity Saliy publikuotais duo-
menimis, stebima, kad apie maisto papildus sporti-
ninkai suzino i§ gydytojy, sporto treneriy Graikijoje
(28,2 ir 34 %) ir Anglijoje (21 ir 14 %) dar reciau
nei sportininkai Lietuvoje (34,8 ir 71,7 %) (Noutsos,
Graham-Paulson, 2015). O JAV sportininkai, nors
ir gauna maziau rekomendacijy i$ sporto treneriy
(42,9 %), taciau yra labiau apie maisto papildus in-
formuojami gydytojy (47,6 %). Tai rodo, kad JAV
sportininkai formuodami savo mitybos jprocius
labiau pasitiki kvalifikuoty gydytojy teikiamomis
maisto papildy vartojimo rekomendacijomis (The-
len, 2015).

Apibendrinant galima pasakyti, kad Lietuvos
didelio meistriSkumo sportininkai daugiausia ziniy
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apie mityba gauna i§ sporto treneriy, populiariosios
literattiros, Seimos nariy, o apie maisto papildus —
tik i§ sporto trenerio ir populiariosios literatiiros.
Sportininkams nepakanka profesionalios gydytojy
teikiamos informacijos apie mityba ir maisto papil-
dus. Rinkdamiesi vartoti maisto produktus dazniau-
siai vadovaujasi maisto skoniu, Seimos nariy reko-
mendacijomis, kai kada — poreikiu valgyti sveikai.
Deja, sportininky mitybos jprociai ir faktiska mity-
ba dabartiniu metu neatitinka keliamy reikalavimy.
Todél optimizuojant Lietuvos didelio meistriSkumo
sportininky mityba, tinkamus mitybos jproc¢ius ug-
dancios priemongs turi biiti pritaikytos ir nukreip-
tos ne tik j sportininkus, bet ir | sporto trenerius.

ISvados

1. Lietuvos didelio meistriSkumo sportininky
pagrindinis maisto produkty pasirinkimo kriterijus
yra skonis. Neatsizvelgiant | tai, aerobinj ir miSry
(aerobinj ir anaerobinj) pajégumag ugdantys iSskir-
tinai jaunieji sportininkai dazniau sutelkia démesj j
sveikatai palanky mitybos poveikj, dazniau mityba
derina su konkrecia sportine veikla, taciau maisto
papildus didzigja dalimi renkasi tik pagal trenerio ir
Seimos nariy rekomendacijas.

2. Pagrindiniai sportininkus apie mityba, maisto
papildus informuojantys Saltiniai yra sporto treneriai
ir populiariojoje literatiiroje spausdinama informaci-
ja. O gydytojy, per TV ir radijo laidas pateikiama in-
formacija yra ribota ir néra pakankama, kad skatinty
tinkamy mitybos ir maisto papildy vartojimo jprociy
tarp sportininky formavimasi. ISskyrus tai, kad spor-
tininkés moterys, palyginti su sportininkais vyrais,
dazniau renkasi sveikatai palankius maisto produk-
tus, labiau domisi mityba, dazniau pasitiki ir vado-
vaujasi gydytojy pateikiama informacija apie mityba.

3. Jeéga ir greitumg ugdantys sportininkai, dazniau
vyresnio amziaus vyrai, savo mitybos jprociy nederi-
na su konkrecia sportine veikla, dazniausiai nesiren-
ka sveikatai palankaus maisto, o maisto produktus
renkasi tik pagal skonj. Sios grupés sportininkams jy
treneriai informacijos apie maisto papildus suteikia
per mazai, jskaitant nepakankamg gaunamos infor-
macijos kiekj i§ gydytojy, TV ir radijo laidy. Todél
prioriteto tvarka démesys turi bti sutelktas j jéga ir
greituma ugdancius sportininkus, juos profesionaliai
ir pakankamu lygiu informuojant apie tinkama mity-
ba ir racionaly maisto papildy vartojima.

Literatira

1. Baranauskas, M., Stukas, R., Tubelis, L., Svedas, E.
(2013a). Lietuvos didelio meistriSkumo dviratininky
mitybos ypatumai. Sporto mokslas, 2(72), 34-41.

2. Baranauskas, M., Stukas, R., Tubelis, L., Svedas, E.
(2013b). Lietuvos olimpinés pamainos sportininky mitybos
ipro€iy, mitybos ziniy ir jas lemianciy veiksniy tarpusavio
s3sajos. Sporto mokslas, 4(74), 73-80.

3. Baranauskas, M., Stukas, R., Tubelis, L., Svedas, E.
(2014a). Lietuvos didelio meistriSkumo slidininky ir
biatlonininky mitybos ir fizinio iSsivystymo ypatumai.
Sporto mokslas, 3(77), 19-30.

4. Baranauskas, M., Tubelis, L., Stukas, R., Svedas, E.,
Samsoniené, L., Karanauskiené, D. (2014b). Nutritional
status and physical development of high-performance
combeat athletes in Lithuania. Education. Physical Training.
Sport, 3(94), 2—-10.

5. Baranauskas, M., Tubelis, L., Stukas, R., Svedas, E.,
Samsoniené, L., Karanauskiené¢, D. (2014c). Nutrition
status of high performance rowers, canoeists and kayakers.
Education. Physical Training. Sport, 1(92), 16-26.

6. Barzda, A. (2007). Suaugusiy Lietuvos gyventojy
faktiskos mitybos ir mitybos jprociy tyrimas ir vertinimas.
Daktaro disertacija. Vilnius, 43—127.

7. Graham-Paulson, T. S., Perret, C., Smith, B. et al.
(2015). Nutritional supplement habits of athletes with an
impairment and their sources of information. /nternational
Journal of Sport Nutrition and Exercise Metabolism, 25(4),
387-395.

8. Nelson, M., Stewart, J., Frankel, F., Shelley, R. (2015).
Strowman and Sari Edelstein. Where Female Athletes
Obtain Nutrition Information and the Reliability of the
Source. Food and Nutrition Report, 1(1), 1-8.

9. Noutsos, K. S. (2015). Dietary supplement Intake in Greek
team sports athletes. Journal of Athletic Enhancement, 4, 1.
10. Skernevicius, J., Milasius, K., Raslanas, A., Dadeliené, R.
(2011). Sporto treniruoté. Sportininky gebéjimai ir jy
ugdymas, 165-217.

11. Stukas, R., Baranauskas, M., Tubelis, L. (2009). Lietuvos
olimpinés pamainos didelio meistriSkumo sportininky
maisto papildy ir specialiy maisto produkty vartojimo
ypatumai. Sveikatos mokslai, 5(65), 2 600-2 603.

12. Stukas, R., Baranauskas, M., Zagminas, K., Tubelis, L.,
Svedas, E. (2012a). Lietuvos olimpinés pamainos plaukiky
mitybos ypatumai. Sveikatos mokslai, 22(3), 126—130.

13. Stukas, R., Baranauskas, M. (2012b). Lictuvos olimpinés
pamainos krepSininky mitybos ypatumai. Visuomenés
sveikata, priedas Nr. 1, 20-26.

14. Stukas, R., Baranauskas, M., Svedas, E., Tubelis, L. (2011).
Perspektyvinio rengimo olimpinés pamainos sportininky
mitybos ypatumai. Sveikatos mokslai, 1(73), 3 847-3 853.
15. Thelen, A. M. (2015). Dietary supplement use among
college athletes and their sources of information. MAI
55/02M(E). In Masters Abstracts International (p. 1-114).
United States, New York, D’Youville College. Prieiga per
interneta: MAI 55/02M(E), Masters Abstracts International.


https://doi.org/10.15823/sm.2019.95.5

SPORT SCIENCE / 2019, Nr. 1(95), ISSN 1392-1401 (Print) / ISSN 2424-3949 (Online), https://doi.org/10.15823/sm.2019.95.5 45

PROMOTING AND LIMITING FACTORS OF NUTRITIONAL HABITS AND DIETARY SUPPLEMENT USE
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Dr. Marius Baranauskas" >, Prof. Dr. Rimantas Stukas’, Assoc. Prof. Dr. Valerija Jablonskiené’,

Prof. Dr. Jonas Algis Abaravitius', Dr. Dalia Paskeviciené', Prof. Dr. Linas Tubelis’, Edmundas Svedas’
Vilnius University, Faculty of Medicine, Institute of Health Sciences, Department of Physiology, Biochemistry,
Microbiology and Laboratory Medicine’,

Vilnius University, Faculty of Medicine, Institute of Health Sciences, Department of Public Health’,
Lithuanian OlympicSport Centre?,

Lithuanian Sports Medicine Centre?,

Lithuanian National Olympic Committee’

SUMMARY

In Lithuania, athletes lack motivation for healthy eating, and their dietary habits are not consistent with
healthy dietary recommendations. The aim of the study is to determine and evaluate the factors determining the
peculiarities of nutrition and supplements use of Lithuanian high performance athletes.

Using the method of direct interview, 247 Lithuanian high performance athletes were investigated. The age
of the athletes was 18 + 3,3 years, and the duration of the daily training was 178,2 + 63,7 min.

The results of the study showed that athletes are reported about nutrition and food supplements mostly by
sports coaches and popular literature. Meanwhile, the information provided by doctors, on TV and on the radio
is limited in number and insufficient to promote proper nutrition and nutritional behaviour of athletes. 81,4% of
athletes” main criterion for choosing food is taste. Regardless of this, younger athletes more often focus on the
health benefits of nutrition, more often combine their nutrition with specific sport activities. Adult athletes who
develop strength and speed do not adapt their diet to specific sports activities and do not use health-friendly
foods. For this segment, their coaches give too little information about food supplements to their athletes; they
do not get enough information about nutrition and food supplements from doctors.

Priority measures should focus on strength and speed athletes, informing them professionally and at an
adequate level about proper nutrition and the rational use of nutritional supplements.

Keywords: food supplements, athletes, health-friendly foods.
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Klaipédos bokso klubo ,,Cempionas“ suaugusiy boksininky
fizinis pajégumas

Laura Jonauskaité, dr. Rolandas Janciauskas
Klaipédos universitetas

Santrauka

Boksininky sporto rezultatai ir jy sékmé priklauso nuo daugelio veiksniy, taciau labiausiai nuo sportinio rengimo
veiksmingumo. Daugiametis treniruotés procesas yra pakankamai sudétinga sistema, kurig valdyti galima naudo-
Jjant jvairias kontrolés risis, formas, priemones ir metodus. Taciau daugiausia démesio bokse skiriama su judéjimo
galimybémis susijusiam sportininky fiziniam pajégumui, kadangi nuo jo is esmés priklauso ir boksininky rezultatai
varzybinéje veikloje. Moksliniy tyrimy, analizuojanciy boksininky fizinj pajégumgq, néra daug, todél Siame straipsnyje
ir buvo aktualu paanalizuoti suaugusiy boksininky fizinio pasirengimo ypatumus bei istirti jy fizinj pajégumgq. Tyrimo
objektas — Klaipédos bokso klubo ,, Cempionas ** suaugusiy boksininky fizinis pajégumas. Tyrimo tikslas — istirti Klai-
pédos bokso klubo ,, Cempionas * suaugusiy boksininky fizinj pajégumaq. Tyrimo uzdaviniai: 1. Istirti Klaipédos bokso
klubo ,, Cempionas* suaugusiy boksininky fizinj pajégumg. 2. Palyginti Klaipédos bokso klubo ,, Cempionas “ tirty
sportininky fizinio pajégumo rezultatus su Lietuvos gyventojy referentinémis skalémis. Tyrimo metu buvo taikyti sie
tyrimo metodai: teoriniai (mokslinés literatiiros analizé), empiriniai (testavimas) ir statistiné duomeny analizé. Tyri-
mas buvo atliekamas 2018 m. vasario—balandzio ménesiais Klaipédos bokso klubo ,, Cempionas ** saléje ir Klaipédos
miesto centriniame stadione. Siekiant istirti suaugusiy boksininky fizinj pajégumq buvo pasitelkti sie tyrimo metodai:
teoriniai (mokslinés literatiiros analizé), empiriniai (testavimas) ir statistiné duomeny analizé. Tyrime savanoriskai
sutiko dalyvauti 44 Klaipédos bokso klubo ,, Cempionas *“ boksininkai. Testuojant tiriamuosius buvo atlikti Sie fizinio
pajégumo testai: ,,Séstis ir gultis “, prisitraukimai prie skersinio, ,,Séstis ir siekti*, plastakos suspaudimas, Suolis i
tolj is vietos, ,, Flamingo “ testas, ranky lenkimas ir tiesimas gulint, 10 x 5 m bégimas Saudykle, 3 km bégimas.

Istyrus Klaipédos bokso klubo ,, Cempionas * suaugusiy boksininky fizinj pajégumq nustatyta, kad: ,, Séstis ir gul-
tis “* testo rezultaty vidurkis buvo 35,8 £ 3,64 karto; ,, Prisitraukimy prie skersinio ** testo vidurkis — 19,5 + 3,34 karto,
,, Ranky lenkimas ir tiesimas gulint* testo rezultaty vidurkis — 91,4 £ 18,55 karto, ,,3 km bégimo* — 13 min. 54 s +
1 min. 3 s, ,,Séstis ir siekti* — 27 + 5,83 cm, desinés ir kairés plastakos jégos rezultaty vidurkis, atitinkamai — 57,5 +
571ir 56,2+ 4,33 kg, L Suolis j tolj is vietos* — 263,2 + 17,76 cm, ,, Flamingo * testo vidurkis — 0,6 + 0,58 karto. Pa-
lyginus tirty boksininky fizinio pajégumo rezultatus su Lietuvos gyventojy fizinio pajégumo referentinémis skalémis
nustatyta, kad miisy tirti boksininkai statistiskai reiksmingai daugiau karty atliko atsisédimy is padéties gulint per
30 s, prisitraukimy prie skersinio, atsispaudimy, buvo vikresni, turéjo geresne pusiausvyrg (p < 0,05). Taciau tyrimo
metu paaiskéjo, kad Lietuvos gyventojai statistiskai reiksmingai buvo lankstesni nei misy tirti boksininkai (p < 0,05).
Suaugusiy boksininky 3 km bégimo, desinés ir kairés plastakos jégos rezultatai buvo prastesni nei Lietuvos gyventojy
vidurkiai, taciau statistiskai reiksmingo skirtumo nebuvo nustatyta (p > 0,05).

RaktaZodZiai: boksininkai, vyrai, fizinis pajégumas.

Ivadas

E. Hubner-Wozniakas (2011) nurodo, kad boksas
yra sportas, susijes su acikliniais judéjimo biuidais
bei daugybe taktiniy ir techniniy elementy. Bokse
daug démesio skiriama fiziniy ypatybiy lavinimui,
nes nuo jy iSugdymo lygio priklauso boksininky
rezultatai varzybinéje veikloje bei padeda atskleis-
ti sportininko gebéjimus, ugdyti dorines savybes ir
stiprinti sveikata (Bruzas, Maciulis, 2008). Fizinj
pajégumag lemia glaudziai su sveikata susij¢ kom-
ponentai: kiino kompozicija, lankstumas, Sirdies ir
kraujagysliy sistemos iStvermé, griauciy raumeny
iStverme ir jéga bei vis dazniau prie $iy komponen-
ty priskiriama staigioji jéga (Church et al., 2007).

Visos fizinés ypatybés yra glaudziai tarpusavyje su-
sijusios (Ivaskien¢, 2002; Bruzas, Maciulis, 2008),
taciau dazniausiai iSskiriamos $ios fizinés ypatybés:
koordinacija, lankstumas, vikrumas, greitumas,
jéga ir istvermé. C. M. Ramirez Garcia ir kt. (2010)
tvirtina, kad bokse vyrauja sprogstamoji (staigioji)
jéga, o ja papildo jégos ir greitumo fizinés ypaty-
bés, kurios yra ypac svarbios s€¢kmingam boksinin-
ko pasirodymui varzZyby metu. L. Monteiro (2016)
pritaria autoriams ir nurodo, kad jégos treniruotés
dar yra ir efektyvi raumeny disbalanso bei traumy
prevencijos priemong.
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Pasak V. Bruzo ir V. Maciulio (2008), boksinin-
ky fizinis pasirengimas — tai fiziniy galiy, judamy-
ju ir kompleksiniy geb&jimy bei su Siais gebé¢jimais
susijusio judéjimo lavinimas, o pagrindinis fizinio
parengimo uzdavinys yra visapusiskai lavinti bok-
sininkg (Maciulis, Ivaskiené, Bruzas, Dauksas,
Subacius, 2010). Boksas pagal svarbiausiy judéji-
mo ypatybiy reiskimosi lygj ir organizmo veiklos
rezimg priklauso toms sporto Sakoms, kurios api-
biidinamos kompleksine judamyjy gebéjimy raiska,
kur daugumai veiksmy atlikti reikalinga greitumo
jéga ir specialioji iStvermé. Todél galima teigti,
kad greitumo jéga ir specialioji i§tvermé yra vieni
svarbiausiy boksininko judamyjy gebéjimy (Bru-
zas, Maciulis, 2008). Taciau, anot L. Swiecickio ir
kt. (2013), boksininkai kovos metu atlieka ir trum-
palaikj dideliy jégos pastangy reikalaujantj darba,
kuris nejmanomas be auks$to anaerobinio pajégu-
mo ir sugeb¢jimo toliau testi intensyvy darba, kai
raumeny ir kraujo riig§tingumas nuolat did¢ja, bei
auksto aerobinio pajégumo lygio, dél kurio padidé-
ja jy atlickamo darbo ekonomiSkumas ir pagreitéja
atsigavimo procesas po intensyviy fiziniy kriviy.
Z. Obminskis ir W. Blachas (2010) pritaria auto-
riams ir pabrézia sprogstamosios jégos ugdymo
svarbg. Taciau V. Maciulis ir kt. (2010) nurodo, kad
boksininky sportingje veikloje vyrauja ne viena
kuri nors atskira fiziné ypatyb¢, o visas jy kom-
pleksas. Todé¢l galima teigti, kad siekiant s€kmingo
boksininky pasirodymo varzybose butina ugdyti vi-
sas sportininky fizines ypatybes ir nuolat testuoti jy
fizinj parengtuma. Siame straipsnyje buvo aktualu
iSsamiau paanalizuoti suaugusiy boksininky fizinio
pasirengimo ypatumus ir istirti jy fizinj pajéguma.

Tyrimo objektas — Klaipédos bokso klubo ,,Cem-
pionas‘“ suaugusiy boksininky fizinis pajégumas.

Tyrimo tikslas — istirti Klaipédos bokso klubo
,Cempionas“ suaugusiy boksininky fizinj pajégu-
ma.

Tyrimo uzdaviniai:

1. Iganalizuoti Klaipédos bokso klubo ,,Cempio-
nas“ suaugusiy boksininky fizinj pajéguma teo-
riniu aspektu.

2. Istirti Klaipédos bokso klubo ,,Cempionas“ su-
augusiy boksininky fizinj pajéguma.

3. Palyginti Klaipédos bokso klubo ,,Cempionas
tirty sportininky fizinio pajégumo rezultatus su
Lietuvos gyventojy referentinémis skalémis.

Tyrimo metodai:
1. Mokslinés literatiiros analizé.
2. Testavimas.
3. Matematiné statistika.

Tyrimo metodika

Kiekybiné tiriamyjy imtis. Tiriamyjy imtis su-
daryta remiantis netikimybine, patogigja tiksline at-
ranka. Tiriamyjy imtj sudaré Klaipédos bokso klu-
bo ,,Cempionas“ suauge boksininkai (n = 44). Tirty
boksininky amziaus vidurkis buvo 23,3 + 5,1 mety.
45,0 % tyrime dalyvavusiy Klaipédos bokso klubo
,,Cempionas“ boksininky amzius buvo iki 30 mety,
41,0 % — iki 20 mety ir 14,0 % tiriamyjy amzius
buvo daugiau nei 30 mety. Iki 5 mety lankiusiy bok-
so treniruotes buvo 70,0 % ir daugiau nei 5 mety —
30,0 % tiriamyjy.

Tyrimo eiga. Tyrimas buvo vykdomas 2018 m.
pavasarj (2018 m. vasario—balandzio mén.). Testavi-
mas buvo vykdomas dviem etapais. Pirmojo etapo
metu suauge boksininkai ,,Zalgirio sporto riimy
sporto saléje (2018 m. vasario 19-26 d.) atliko Siuos
testus: ,,Flamingo*™ testa, ,,Séstis ir gultis“ testa,
prisitraukimus prie skersinio, ,,Séstis ir siekti* tes-
tg, plastakos suspaudimo testg, Suolj j tolj i§ vietos.
Antrojo etapo metu Klaipédos miesto centriniame
stadione (2018 m. kovo 12-19 d.) tiriamieji atliko
ranky lenkimo ir tiesimo gulint, 10 x 5 m bégimo
Saudykle ir 3 km bégimo testus.

Tyrimo metodai. Siekiant jgyvendinti iSsikel-
ta tyrimo tikslg ir suformuluotus uzdavinius buvo
taikomi Sie tyrimo metodai: feoriniai (mokslinés
literattiros analize), empiriniai (testavimas) ir sta-
tistinés duomeny analizés. Mokslinés literatiiros
analizés metodas padéjo atskleisti temos aktualu-
mga ir iSsamiai iSanalizuoti suaugusiy boksininky
fizinio pajégumo teorinius aspektus. Testavimo
metu buvo atlikti Sie testai: ,,Flamingo* pusiausvy-
ros, judéjimo pajégumo (tepingo), ,,Séstis ir siekti®,
suolio j tolj i§ vietos, plastakos suspaudimo, ,,Sés-
tis ir gultis“, kybojimo, 10 x 5 m bégimo Saudykle
ir 3 km bégimo. Matematinés statistikos metodu
buvo skaiciuoti duomeny aritmetinis vidurkis (M)
ir standartinis nuokrypis (SD). Taikant Stjudento
(angl. Student) kriterijaus (f) testa priklausomoms
imtims, buvo nustatytas skirtumas tarp suaugu-
siy boksininky ir A. Muliarciko, V. Volbekienés ir
L. Siupsinsko (2007) pateikty Lictuvos gyventojy
fizinio pajégumo vidurkiy. Naudoti tokie statistiniy
iSvady patikimumo lygiai: p > 0,05 — nepatikima;
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p < 0,05 — patikima. Duomenys buvo apdoroti tai-
kant statistiniy duomeny SPSS (angl. Statistical
Package for Social Sciences) paketo 22.0 versijg ir
,Microsoft Office Excel” programa.

Tyrimo priemonés pagrindimas. Tyrimo metu
nustatant Klaipédos bokso klubo ,,Cempionas“ suau-
gusiy boksininky fizinj pajéguma testavimas buvo
vykdomas remiantis A. Muliar¢iko ir kt. (2007)
»Lietuvos gyventojy fizinio pajégumo testavimo ir
fizineés biiklés nustatymo metodika™ ir J. Skernevi-
Ciaus, A. Raslano ir R. Dadelienés (2004) ,,Sporto
mokslo tyrimy metodologija“.

Fizinio pajégumo testavimas. Fizinio pajégu-
mo testavimo metu Klaipédos bokso klubo ,Cem-
pionas‘“ suaugg boksininkai atliko devynis su judéji-
mo galimybémis susijusius fizinio pajégumo testus:
1) vikrumas — 10 x 5 m bégimo Saudykle testas

(Muliarcikas, Volbekiené, giupéinskas, 2007);

2) pusiausvyra —,, Flamingo* testas (Muliar¢ikas et

al., 2007);

3) lankstumas — ,, Séstis ir siekti* testas (Muliarci-

kas et al., 2007);

4) staigioji jéga — suolis j tolj is vietos (Muliarcikas

et al., 2007);

5) funkciné jéga — prisitraukimai prie skersinio

(Skernevicius et al., 2004);

6) raumeny jéga ir iStvermeé — ,, Séstis ir gultis* tes-

tas (Muliarcikas et al., 2007);

7) raumeny jéga ir iStvermé — ranky lenkimas ir tie-

simas gulint (Skernevicius et al., 2004);

8) statiné jéga — plastakos suspaudimas (Muliarci-

kas et al., 2007);

9) istvermé — 3 km bégimas (Skernevicius et al.,

2004).

Tyrimo rezultatai

Siekiant jvertinti suaugusiy boksininky vikru-
ma, buvo vykdytas ,,10 x 5 m bégimo Saudykle*
testas. Tyrimo metu nustatyta, kad suaugusiy bok-
sininky vikrumo testo vidurkis buvo 16,1 + 0,88 s.
Tyrimo metu paaisSkéjo, kad miisy tirti boksininkai
statistiSkai reikSmingai buvo vikresni nei Lietuvos
gyventojai (t(44) = 3,199, p = 0,011).

Tyrimo metu vykdant pusiausvyros testavimag
(,,Flamingo* testas) buvo nustatyta, kad tiriamie-
ji vidutinis$kai suklydo 0,6 + 0,58 karto. Palygi-
nus suaugusiy boksininky pusiausvyros vidurkj
su Lietuvos gyventojy vidurkiu, galima teigti, kad
miusy tirty boksininky pusiausvyra buvo statistiskai

reikSmingai geresn¢ nei Lietuvos
(t(44) =-4,664, p = 0,001).

Siekiant jvertinti tiriamyjy lankstuma buvo
taikytas testas ,,Séstis ir siekti. Nustatyta, kad
musy tirty boksininky lankstumo vidurkis buvo
27 £ 5,83 cm. Tyrimo metu paaiskéjo, kad Lietuvos
gyventojy lankstumo vidurkis buvo net 6 cm auks-
tesnis. Tarp misy tirty suaugusiy boksininky ir Lie-
tuvos gyventojy lankstumo vidurkiy buvo nustatytas
statistiSkai reikSmingas skirtumas (t(44) = —2,657,
p = 0,044).

Tyrimo metu atlikus testa ,,Suolis j tolj i§ vietos™
nustatyta, kad tiriamieji vidutiniski nuSoko ] tolj
263,2 = 17,76 cm. Nors tirty boksininky staigiosios
jégos rezultaty vidurkis buvo 13,2 cm aukstesnis nei
Lietuvos gyventojy vidurkis, taciau gauti tyrimo re-
zultatai statistiSkai reikSmingai nesiskyrée (p > 0,05).

Tyrimo metu paaiskéjo, kad tiriamieji vidutinis-
kai atliko 19,5 + 3,34 prisitraukimo prie skersinio.
Palyginus suaugusiy boksininky rezultaty vidur-
kius su Lietuvos gyventojy referentinémis skalémis
nustatyta, kad misy tirti boksininkai statistiSkai
reikSmingai atliko daugiau prisitraukimy prie sker-
sinio nei Lietuvos gyventojy vidurkis (t(44) = 2,441,
p =0,021).

Taikant fizinio pajégumo ,,Séstis ir gultis* testa
buvo tirta suaugusiy boksininky pilvo raumeny jé-
gos iStvermé. Nustatyta, kad miisy tirty boksininky
rezultaty vidurkis buvo 5,8 karto aukstesnis nei Lie-
tuvos gyventojy vidurkis. Tyrimo metu nustatyta,
kad miusy tirti boksininkai statistiSkai reikSmingai
daugiau karty atliko atsisédimy 1§ padéties gulint
nei Lietuvos gyventojai (t(44) = —3,441, p = 0,036).

IStyrus suaugusiy boksininky ranky tiesiamyjy
ir kriitinés bei priekiniy deltiniy raumeny jégos iS-
tverme, buvo nustatyta kad vidutiniskai tiriamieji
atliko 91,4 £ 18,55 atsispaudimo. Palyginus gautus
tyrimo rezultatus su Lietuvos gyventojy vidurkiu,
buvo nustatytas statistiSkai reikSmingas skirtumas
(t(44) = 4,811, p=0,001).

Ivertinus suaugusiy boksininky desinés ir kai-
rés plastakos jéga nustatyta, kad tiriamyjy deSinés
plastakos jeégos vidurkis buvo 57,5 + 5,7 kilogramo,
kairés — 56,2 + 4,33 kilogramo. IS gauty tyrimo re-
zultaty matyti, kad Lietuvos gyventojy tick desinés
(t(44) = 6,127, p = 0,758), tiek kairés (t(44) = 5,844,
p = 0,734) plastakos jégos vidurkiai buvo aukstesni
nei miisy tirty boksininky, taciau statistiskai reiks-
mingo skirtumo tarp gauty tyrimo rezultaty nebuvo
nustatyta (p > 0,05).

gyventojy
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Miisy tirty boksininky 3 km bégimo testo rezul-
taty vidurkis buvo 13 min. 54 s + 1 min. 3 s. Palygi-
nus gautus tyrimo rezultatus su Lietuvos gyventojy
referentinémis skalémis galima teigti, kad suaugu-
siy boksininky 3 km bégimo rezultatai buvo pras-
tesni, taciau statistiskai reikSmingo skirtumo nebu-
vo nustatyta (p > 0,05).

Ivertinus suaugusiy boksininky desinés ir kairés
plastakos jéga nustatyta, kad tiriamyjy desinés plas-
takos jégos vidurkis buvo 57,5 kg ir kairés — 56,2 kg.
Tiriamyjy testo ,,10 x 5 m bégimas Saudykle* rezul-
tato vidurkis buvo 16,1 s. Tyrimo metu nustatyta,
kad tiriamieji vidutini$ki nuSoko j tolj 263,2 cm. Ty-
rimo metu paaiskejo, kad atliekant ,,Flamingo* testa
tiriamieji vidutiniskai suklydo 0,6 karto (1 lentelg).

1 lentelé
Fizinio pajégumo testy rezultaty vidurkiai
Plastakos suspaudi- < ..
10 x5 m Suolis .
mas L. o ,,Flamin-
Ty -~ begimas | ] tolj i§ "
Testas Desiné Kaire ¥ « . go* testas
. N Saudykle vietos
plastaka | plastaka ©) (cm) (n)
(kg) (kg)
Vidurkis 57,5 56,2 16,1 263,2 0,6
+SD 5,70 4,33 0,88 17,76 0,58
Min. 50 49 15,0 224 0
Max. 70 66 18,4 298 2

Pasitelkus ,,Séstis ir gultis* testg nustatyta, kad
vidutiniSkai suaugusieji boksininkai pilvo raumeny
jégos iStvermes testg atliko 35,8 karto. Tyrimo metu
paaiskéjo, kad miisy tirti boksininkai vidutiniskai
atliko 19,5 prisitraukimo prie skersinio. IStyrus bok-
sininky ranky tiesiamyjy ir kriitinés bei priekiniy
deltiniy raumeny jégos iStverme, buvo nustatyta,
kad vidutiniSkai tiriamieji atliko 91,4 atsispaudimo
(2 lentele).

2 lentelé
Fizinio pajégumo testy rezultaty vidurkiai
.. Rank
,,Sést.is ir liﬁf;r;:l; 'ler'lkim?is 3 km ,,S'ésti's ir
Testas gultis® .. |irtiesimas | bégimas siekti®
skersinio .
(n) (n) gulint (s) (cm)
(m
Vidurkis 35,8 19,5 91,4 13,9 27,0
+SD 3,64 3,34 18,55 1,06 5,83
Min. 31 14 68 12,03 20
Max. 44 26 140 16,11 44

Tyrimo rezultaty aptarimas
N. L. Glazer ir kt. (2013) nustate, kad fiziniai
pratimai gerina Sirdies ir kraujagysliy sistemos

funkcionaluma bei turi lemiamos reikSmeés raume-
ny masés stiprinimui, kauly tankiui ir viso kiino
raumeny ir skeleto funkcijai (Migliné, Miglinas,
2012). A. Y. Osipovo ir kt. (2015) atlikty tyrimy
duomenimis, tiriamyjy, kurie aktyviai uzsiiminéjo
boksu statistiskai reikSmingai (p < 0,05) pageréjo
fizinis pajégumas ir sveikatos rodikliai. S. El Ash-
keris (2012) nurodo, bokso treniruociy metu jgyjami
sudétingi motoriniai jgiidziai, kurie véliau leidzia
sportininkams juos sékmingai panaudoti jvairio-
se sportines veiklos situacijose. Taciau dvikovés
sporto Saky atstovai, taip pat ir boksininkai, susi-
duria su svorio mazinimo prie§ varzybas problema.
C. Hallo ir A. Lane (2001) atlikty tyrimy duomeni-
mis, pernelyg greitas svorio mazinimas susijes su
zenkliu jégos rodikliy sumazéjimu ir jtampos padi-
déjimu, tai véliau turi neigiamos jtakos jy varzyby
rezultatams, tolesnei sportinei veiklai ir sveikatai
(Morton et al., 2010; Franchini et al., 2012). Taciau
W-H Yangas ir kt. (2017) nurodo, kad norint saugiai
sumazinti sportininky svorj pries varzybas ir nepa-
kenkti jy sveikatai, biitina tai daryti ilgesnj laiko
tarpa, riboti suvartojamos energijos kiek]j ir tuo pat
metu treniruotése didinti atlickamo darbo intensy-
vuma.

R. Hristovskis ir kt. (2006) teigia, kad rengiant
boksininkus didelés reik§més turi sistemingas bok-
sininky koordinaciniy geb¢jimy ugdymas. Fizinio
kriivio metu sportininko nuovargis priklauso ir nuo
jvairiy fiziologiniy veiksniy darnos centriniame bei
periferiniame lygmenyse, o d¢l Sios darnos pokyciy
sumazéja raumeny jéga ir fizinis pajégumas. Taciau,
pasak V. Gubos (2003), koordinaciniy gebéjimy ly-
gis priklauso nuo judéjimo atminties, t. y. nuo cent-
rin€s nervy sistemos savybeés jsiminti judesius ir
juos atlikti butinu laiku. Todél kuo geriau iSugdyta
sportininko koordinacijos fizin¢ ypatybe, tuo geriau
ir lengviau sportininkai perpranta naujus judesius
ir jvairius jy derinius. V. Maciulis ir bendraauto-
riai (2010) nurodo, kad boksininko s¢kmé kovoje
labiausiai priklauso nuo jo vikrumo, judesiy spartos
ir netikétumo, mokéjimo valdyti savo judesiy greitj,
keisti kiino judéjimo kryptis puolant varzova bei gi-
nantis nuo varzovo ataky. L. Davisas ir kt. (2014) pa-
brézia gerai iSsivystyto aerobinio pajégumo svarbg
ir teigia, kad tai yra biitina sglyga norint boksininky
aukstos judesiy spartos vykstant kovai ir siekiant
greito atsistatymo poilsio tarp raundy metu. Tyri-
mo metu, testuojant suaugusiy boksininky vikruma
(,10 x 5 m bégimo Saudykle* testas) — 16,1 + 0,88 s,
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nustatyta, kad musy tirty sportininky testo rezulta-
tai buvo statistiSkai reikSmingai geresni nei Lietu-
vos gyventojy vidurkis (p < 0,05).

V. Maciulio ir kity tyréjy (2010) teigimu, pusiaus-
vyra kovinio sporto atstovams yra labai svarbi, ka-
dangi boksininko judéjima ringe sudaro kiino svo-
rio perkeélimas nuo vienos kojos ant kitos stengiantis
iSlaikyti pusiausvyra, nes nuo to priklauso smiigiy
veiksmingumas ir gynybos veiksmai. Tyrimo metu
testuojant suaugusiy boksininky pusiausvyra (,,Fla-
mingo* testas) nustatyta, kad musy tiriamieji vidu-
tiniskai suklydo 0,6 + 0,58 karto bei pademonstravo
statistiSkai reikSmingai geresnius pusiausvyros re-
zultatus nei Lietuvos gyventojy vidurkis (p < 0,05).

A. Atilovas (2003) teigia, kad boksininko lanks-
tumas — tai sportininko gebé¢jimas atlikti judesius
reikiama amplitude. Taciau V. Maciulis ir kt. (2010)
pazymi, kad boksininkams néra budingi didelés
amplitudés judesiai ir lankstumui ugdyti dazniau-
siai parenkami pratimai derinant juos su kity fiziniy
ypatybiy ugdymu. Nors boksininky judesiy ampli-
tude, palyginti su kity sporto Saky atstovais, yra ne-
didelé, taciau lankstumo pratimai treniruociy metu
naudojami siekiant iSvengti traumy. Miusy atlikto
tyrimo metu paaiskéjo, kad suaugusiy boksininky
lankstumo vidurkis buvo 27 + 5,83 c¢cm bei nusta-
tytas statistiSkai reikSmingai Zemesnis lankstumas
(p < 0,05) nei Lietuvos gyventojy vidurkis. Taciau
J. Blahnikas (2013) pabrézia sportininky lankstumo
ugdymo svarbg ir nurodo, kad treniruoCiy procese
kartu su lankstumu gali buti s¢kmingai treniruo-
jama ir besitreniruojan¢iy asmeny jéga. Miisy at-
likto tyrimo metu zemesni boksininky rezultatai,
palyginti su Lietuvos gyventojy vidurkiu, buvo nu-
statyti ir deSinés bei kairés plaStakos jégos fizinio
pajégumo teste, taciau statistisSkai reikSmingo skir-
tumo tarp gauty tyrimo rezultaty nebuvo nustatyta
(p > 0,05).

H. Chaabene ir bendraautoriai (2015) nurodo,
kadangi boksininky kova yra pakankamai trumpa
ir intensyvi, todel i§ sportininky reikalauja gerai is-
vystytos tiek ranky, tiek ir kojy jégos. Nors tyrimy
metu atlikus staigiosios jégos (Suolis ] tolj i vietos)
testg paaisSkejo, kad miisy tirti boksininkai viduti-
niski nusoko j tolj 263,2 + 17,76 cm, o gautas vidur-
kis buvo 13,2 cm aukstesnis nei Lietuvos gyventojy
vidurkis, taciau statistiSkai reikSmingo skirtumo ne-
buvo nustatyta (p > 0,05). Daug geresni suaugusiy
boksininky tyrimo rezultatai buvo nustatyti funkci-
nés jégos (prisitraukimai prie skersinio) ir raumeny

jégos bei iStvermes (ranky lenkimas ir tiesimas
gulint) testy metu, kur tiriamieji vidutiniSkai atli-
ko 19,5 + 3,34 prisitraukimo prie skersinio, o ranky
lenkimo ir tiesimo gulint teste vidutiniSkai atsispau-
deé 91,4 + 18,55 karto bei pademonstravo statistis-
kai reikSmingai geresnius rezultatus (p < 0,05) nei
Lietuvos gyventojy vidurkis. S. Rocha ir kt. (2011)
nurodo, kad, kartu su kitomis fizinémis ypatybé-
mis, jéga lemia naujy veiksmy formavima bei suda-
ro palankias salygas naujiems jgiidziams pasireiksti
ar jau esamiems tobulinti. Taciau R. Hristovskis ir
kt. (2006) konstatuoja, kad boksininko veiksmai
varzyby metu labiausiai priklauso nuo jo fizinés bu-
kles ir fizinio pajégumo bei distancijos, kurioje jis
kovoja.

V. Bruzas ir V. Maciulis (2008) teigia, kad bok-
sininko iStvermeé yra gebéjimas palaikyti tam tikra
tempg ir sékmingai boksuotis visg kovos laika, ypac
per paskutinj raundg. Tyrimo metu nustatyta, kad
boksininky 3 km bégimo testo rezultaty vidurkis
buvo 13 min 54 s = 1 min 3 s. Palyginus suaugusiy
boksininky tyrimo rezultatus su Lietuvos gyventojy
referentinémis skalémis paaiSkéjo, kad musy tirty
boksininky 3 km bégimo rezultatai buvo prastesni,
taciau statistiSkai reikSmingo skirtumo nebuvo nu-
statyta (p > 0,05). L. Davisas ir kt. (2014) nurodo,
kad mégéjy bokso metabolinis profilis yra daugiau-
sia aerobinis. Todél V. Bruzo ir kt. (2014) nuomone,
boksininky rengime ypatingas démesys turi biiti
skiriamas biitent acrobiniam pajégumui didinti. Ta-
¢iau A. Crisafullis ir kt. (2009) nesutinka su autoriy
nuomone ir teigia, kad dvikovos sporto Saky atsto-
vams biitina ] treniruoc¢iy procesa jtraukti fizinius
pratimus, kurie ugdyty ne tik aerobinj bet ir ana-
erobinj sportininky pajéguma, kad jie sékmingai
gebéty testi didelio intensyvumo darbg ilgai nepa-
vargdami. Panas$ias iSvadas pateikia ir L. Guidetti ir
kt. (2002) bei teigia, kad didelio meistriSkumo bok-
sininky varzybinés kovos energinis apriipinimas la-
biausiai priklauso nuo anaerobinio alaktatinio, ana-
erobinio glikolitinio ir aerobinio energijos gamybos
mechanizmy bei jy sgveikos.

ISvados

Ityrus Klaipédos bokso klubo ,,Cempionas® su-
augusiy boksininky fizinj pajéguma nustatyta, kad
»Sestis ir gultis* testo rezultaty vidurkis buvo 35,8 +
3,64 karto; prisitraukimy prie skersinio testo vidur-
kis — 19,5 £ 3,34 karto, ranky lenkimo ir tiesimo
gulint testo rezultaty vidurkis — 91,4 + 18,55 karto,
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3 km bégimo — 13 min. 54 s. £ 1 min. 3 s., ,,Séstis
ir siekti“ — 27 £ 5,83 cm, desinés ir kairés plasta-
kos jégos rezultaty vidurkis — atitinkamai 57,5 + 5,7
ir 56,2 + 4,33 kg, ,,Suolis j tolj i§ vietos“ — 263,2 +
17,76 cm, ,,Flamingo* testo vidurkis — 0,6 + 0,58
karto.

Palyginus miisy tirty suaugusiy boksininky fizi-
nio pajégumo rezultatus su Lietuvos gyventojy fi-
zinio pajégumo referentinémis skalémis nustatyta,
kad musy tirti boksininkai statistiSkai reikSmingai
daugiau karty atliko atsisédimy 1§ padeéties gulint
per 30 s, prisitraukimy prie skersinio, atsispaudimy,
buvo vikresni ir tur¢jo geresng pusiausvyrg (p <
0,05). Taciau tyrimo metu paaiskéjo, kad Lietuvos
gyventojai statistiSkai reikSmingai buvo lankstes-
ni nei misy tirti boksininkai (p < 0,05). Suaugusiy
boksininky 3 km bégimo, deSinés ir kairés plas-
takos jégos rezultatai buvo prastesni nei Lietuvos
gyventojy vidurkiai, taciau statistiSkai reikSmingo
skirtumo nebuvo nustatyta (p > 0,05).
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PHYSICAL CAPACITY OF ADULT BOXERS OF THE BOXING CLUB “CEMPIONAS” IN KLAIPEDA

Laura Jonauskaité, Dr. Rolandas Janciauskas
Klaipéda University

SUMMARY

The sports results of boxers and their success depend on a number of factors, but mostly on the effectiveness
of sports training. The continual practice process is a rather complex system that can be managed using a
variety of types, forms, tools and methods of control. However, the main attention in box is paid on the physical
capacity of athletes related to the movement capabilities, since the boxing results in competitions essentially
depends on it. There is not so much of scientific research on the physical capacity of boxers; therefore, it was
relevant to analyze the peculiarities of physical preparation of adult boxers in this article as well as to study their
physical capacity. The object of the research is the physical capacity of adult boxers of Klaipéda Boxing Club
“Cempionas”. The aim of the research is to study the physical capacity of adult boxers of Klaipéda Boxing Club
“Cempionas”. Research objectives: 1. To study the physical capacity of adult boxers of Klaipéda Boxing Club
“Cempionas”. 2. To compare the results of physical capacity of athletes of Klaipéda Boxing Club “Cempionas”
with the reference scores of residents Lithuania. The research methods were theoretical (analysis of scientific
literature), empirical (testing) and statistical analysis of data. The research was conducted in February — April,
2018 in the sports hall of Klaipeda Boxing Club “Cempionas” and Klaipéda City Central Stadium. In order to
study the physical capacity of adult boxers, the following research methods were used: analysis of scientific
literature, testing and mathematical statistics. The 44 boxers of Klaipéda Boxing Club “Cempionas” have
volunteered to participate in the research. The following tests on physical capacity have been performed to
assess the respondents: sit and lie, crossbar pull-ups, sit and seek, hand grip, standing long jump, flamingo
balance test, hand bending and stretching in a lying position, shuttle run — 10 x 5 meter, 3 km run.

After examining the physical capacity of the adult boxers of Klaipéda Boxing Club “Cempionas”, it was
determined that the average score for the “sit and lie” test was 35.8 + 3.64 times; the average score of the crossbar
pull-ups test was 19.5 £ 3.34 times; the average score of the test for hand-bending and stretching was 91.4 +
18.55 times; 3 km running — 13 min 54 s £ 1 min 3 s; “sit and seek” — 27 + 5.83 c¢m; the average score for the
right and left hand grip, respectively 57.5 + 5.7 and 56.2 + 4.33 kg; standing long jump — 263.2 + 17.76 cm; the
average score of “Flamingo test” was 0.6 + 0.58 times. Comparing the results of the physical capacity of the
boxers with the reference scales of the physical capacity of the Lithuanian residents, it was found that the boxers
statistically significantly performed more sit-ups from the lying position during 30 s, more crossbar pull-ups,
push-ups, they were more agile and had a better balance (p < 0.05). However, during the research it turned out
that the Lithuanian residents were statistically significantly more flexible than the boxers (p < 0.05). The results
of 3 km running as well as the right and left hand physical capacity of the adult boxers were worse than the
average results of the Lithuanian residents (p > 0.05).

Keywords: boxers, men, physical capacity.
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Raumeny adaptacija prie fiziniy kriviuy lemianciy CKM ir
AMPDI genetiniu varianty analizé Lietuvos sportininky
grupeje
Dr. Valentina Gineviciené', Matas Norvydas', prof. habil. dr. Kazys MilaSius’, prof. dr. Algirdas Utkus'
Vilniaus universitetas, Medicinos fakultetas, Biomedicinos moksly institutas, Zmogaus ir medicininés

genetikos katedra’,
Vytauto DidZiojo universitetas, Svietimo akademija’

Santrauka

Fizinio krivvio metu vykstant energijos homeostazei ir susitraukiant raumenims svarby vaidmenj atlieka fermenty
sistema, kuriai priklauso kreatinkinazé (koduoja CKM genas) ir adenozino monofosfato deaminazeé (koduoja AMPD 1
genas). Tyrimo tikslas — istirti ir jvertinti CKM (c.*8004 > G, rs8111989) ir AMPDI (c.133C > T, p.GIn45Ter,
rs17602729) polimorfizmy jtakg Lietuvos didelio meistriskumo sportininky fiziniam pajégumui.

Tyrime dalyvavo 150 jvairiy sporto Saky Lietuvos sportininkai (60 motery ir 90 vyry). Tarp jy buvo pasaulio ir Eu-
ropos cempionaty prizininkai, Lietuvos cempionai bei jaunieji olimpinio rezervo sportininkai. Kontroling grupe sudaré
150 profesionaliai nesportuojanciy negiminingy Lietuvos populiacijos asmeny (60 motery ir 90 vyry). Sportininkai
buvo suskirstyti j tris grupes pagal fizinio kriavio trukme, pobiidj ir sporto Sakos specifikq. Pirmgjq grupe sudaré
istverme lavinantys sportininkai (n = 63), antrgjq grupe — greitumgq ir jégq ugdantys sportininkai (n = 65), trecigjq
ISmatuoti pagrindiniai jy fenotipinio fizinio issivystymo rodikliai: tigis, kiino masé, riebaly ir raumeny masé, jy tarpu-
savio santykis (RRMI), kiino masés indeksas (KMI), desinés ir kairés plastaky jéga. Nustatytas vienkartinis raumeny
susitraukimo galingumas (VRSG), anaerobinis alaktatinis raumeny galingumas (AARG) ir maksimalusis deguonies
suvartojimas (VO,max). DNR buvo iSskirta is tiriamyjy asmeny periferinio kraujo leukocity. DNR genotipavimui
pagal CKM polimorfizmg buvo naudojamas aleliy diskriminacijos technologija paremtas tikro laiko polimerazeés
grandininés reakcijos metodas. AMPD1 polimorfizmo genotipavimas atliktas taikant restrikcijos fragmenty ilgio po-
limorfizmy analizés metodq.

Sportininky fenotipo analizé parodé, kad fizinio issivystymo ir funkcinio pajégumo rodikliy vidutinés reiksmés
(isskyrus iigio, svorio ir riebaly masés) statistiskai reikSmingai skyrési tarp sporto grupiy ir buvo specifinés kiekvie-
nai tiriamyjy grupei (p < 0,05). AMPD1 ir CKM polimorfizmy atvejo kontrolés analizé neparodé reiksmingy aleliy
ir genotipy dazniy skirtumy tarp bendros sportininky ir kontrolinés tiriamyjy grupiy, taciau reiksmingas skirtumas
nustatytas palyginus tiriamyjy tiviamyjy grupes, suskirstytas pagal sporto Sakos specifikq ir pagal lytj. Pagal CKM
genotipy daznius, — palyginti su greitumq ir jégq ugdanciomis sportininkémis, Sios sporto grupés vyrams biidingas
daznesnis heterozigotinis genotipas (AG) ir retesni homozigotiniai (AA, GG) genotipai. Nustatyta asociacija tarp
VRSG rodiklio ir CKM genotipy, t. y. greitumo ir jégos reikalaujanciy sporto Saky grupés AA ir AG genotipo sporti-
ninkai pasizyméjo daug aukstesniais VRSG rodikliais, palyginti su GG genotipo sportininkais (p = 0,005). AMPD1
polimorfizmo analizé parodé, kad istvermés sporto Saky CC genotipo vyrai pasizyméjo reiksmingai mazesniu AARG
nei tos pacios grupés heterozigotinio CT genotipo vyrai (p = 0,04). AMPD1 CC genotipo istvermés grupés moterys
turéjo reikSmingai didesnj VO max nei CT genotipo sportininkés (p = 0,01).

Tirty Lietuvos didelio meistriSkumo sportininky fenotipiniai fizinio issivystymo ir funkcinio pajégumo rodikliai
atspindi skirtingq sportininky prisitaikymgq prie jvairiy fiziniy krivviy. CKM (c.*8004 > G) ir AMPDI (c.133C > T)
genetiniai variantai turi skirtingq jtakq vyry ir motery fiziniam pajégumui. CKM AA ir AG genotipo sportininkams
bidingas gebéjimas pasiekti aukstesnius raumeny darbingumo rodiklius atliekant maksimaliy trumpalaikiy pastangy
reikalaujancias uzduotis, o AMPD1 CC genotipo sportininkai pasizymi aerobiniu pajégumu. Patvirtinta daugelio
sporto ir genetikos mokslininky nuomoné, kad paveldimumas turi didesne reiksme greicio ir jégos savybéms nei is-
tvermes.

RaktaZodZiai: kreatinkinazé; mioadenilato deaminazé, geny polimorfizmai.

Ivadas

Siuo metu Zinoma, kad Zmogaus fizinis pajégu-  psichologiniy ir kt.) ir i$oriniy (pvz., reguliarus fi-
mas yra daugiaveiksnis reiSkinys, kuris yra nulem-  zinis krtvis, mityba, adekvatus poilsis, motyvacija,
tas daugelio vidiniy (pvz., genetiniy, fiziologiniy, stresas ir kt.) veiksniy sgveikos. Pastaraisiais metais
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mokslininkai vis dazniau kreipia démesj | genetiniy
veiksniy jtaka profesionaliy sportininky fiziniam
pajégumui (Ahmetov, Fedotovskaya, 2012). Geneti-
niy tyrimy esminis siekis yra nustatyti, kokie genai
ir jy variantai turi jtakos fizinio pajégumo kompo-
nentams, bei iSaiskinti, kokie mechanizmai ir signa-
liniai keliai jtraukti j Siuos procesus. Biocheminiai
ir biofizikiniai procesai, vykstantys raumeny lgste-
lése fizinio kriivio metu, priklauso nuo metaboliz-
me ir struktliriniame remodeliavime dalyvaujanciy
geny aktyvumo ir gausumo (Ponsuksili et al., 2014).
Dél to pokyciai DNR sekoje gali sutrikdyti arba pra-
turtinti molekulinj fonga, reikalinga specifinei rau-
meny adaptacijai prie fiziniy kriviy. Siuo atzvilgiu
labai svarbig reikSmg¢ turi polimorfizmai (genetiniai
variantai), esantys genuose, kuriy raiska vyksta rau-
meniniame audinyje (Dias, Pereira, Negrco, Krie-
ger, 2007, Ahmetov, Fedotovskaya, 2012).

Fizinio kriivio metu vykstant energijos home-
ostazei ir raumeny susitraukimui svarbu vaidmenj
atlicka kreatinkinazés fermentas (Ahmetov, Fe-
dotovskaya, 2012; Grealy et al., 2015). Zmogaus
organizme zinomos kelios kreatinkinazés izofor-
mos: raumeny specifiné kreatinkinazés izoforma
(CK-M), smegeny specifine (CK-B) ir Sirdies izo-
fermentas (CK-MB). Skirtingy izoformy raiska
audiniuose vyksta specifiskai. Genai, koduojantys
kreatinkinazés izoformas, yra iSsidéste skirtingose
chromosomose (B subvieneto genas yra 14-ojoje
chromosomoje (14q32.3), o M subvieneto — 19-0joje
chromosomoje (19q13.2)) (Echegaray, Rivera, 2001).
CK-M yra gausiausia citoplazminé kreatinkinazes
izoforma griauciy raumeny lastelése, tod¢l turi di-
dziausig jtaka energijos homeostazei fizinio kriivio
metu. CK-M atlieka dvi pagrindines funkcijas: pa-
laiko pastovig ATF koncentracija raumeny susitrau-
kimg vykdanciose lgstelés struktiirose ir transpor-
tuoja ATF j aktino-miozino sgveikos vietg ir sarko-
plazminj tinkla (Echegaray, Rivera, 2001). Taip pat
CK-M yra susijusi su mitochondrijy veikla (Echega-
ray, Rivera, 2001; Fedotovskaya et al., 2012). CK-M
yra iSsidéste sarkomery M juostoje ir kartu su mio-
zinu dalyvauja sujungiant greta esan¢ius miozino
sitilus. Be to, fermentas iSsidésto arti miozino ATF
ir tiekia naujai susintetintas ATF molekules raume-
ny susitraukimg vykdanc¢ioms miozino galvutéms.
Taip pat CK-M randama sarkomery I juostoje ir yra
funkciskai susijusi su glikolizés procesais. Papildo-
mai CK-M issidésto prie sarkoplazminio tinklo Ca**
ATF ir, reguliuvodamas Ca?* srauta, lemia raumeny

susitraukimo galinguma. Kreatinkinazés raume-
ny subvieneto (CKM) geno tyrimai su modeliniais
organizmais (laboratorinémis pelémis ir ziurkémis)
atskleide Sio geno potencialg daryti jtakg fizinio pa-
jégumo savybéms. Buvo nustatyta, kad dél iStverme
ugdancio kriivio ziurkiy dvilypio blauzdos raumens
lastelese CKM aktyvumas sumazéjo 42 %. Labo-
ratoriniy peliy su pasalintu (angl. Knock-out) CKM
genu tyrimas parodé, kad Sios pelés tapo atspares-
nés nuovargiui ir gal¢jo iSvystyti stipresnj raumeny
susitraukima nei pelés su funkcionaliu CKM genu.
Siy tyrimy rezultatai parodé, kad istvermingosiose
I tipo (létosiose) raumeninése skaidulose CK-M ak-
tyvumas yra dvigubai mazesnis nei II tipo (greito-
siose) skaidulose. Sis faktas leidzia daryti priclaida,
kad mazesnis CK-M aktyvumas yra naudingesnis
iStvermés savybéms, o didesnis fermento aktyvu-
mas nulemia didesnius greitumo ir jégos geb&jimus
(Echegaray, Rivera, 2001). CKM geno s3saja su
zmogaus fizinémis savybémis buvo nustatyta aso-
ciacijos ir genetinés sankibos tyrimuose. CKM genui
budingas polimorfizmas (c.*800A>G, rs8111989),
kuris nulemia CKM geno iRNR stabilumo pokyc¢ius
ir skirtingg raiska. HERITAGE (angl. HEalth, RIsk
factors, exercise Training And GEnetics) projekto
metu, tiriant dideles Seimas, buvo nustatyta sankiba
tarp CKM (c.*800A > G) polimorfizmo ir maksima-
laus deguonies suvartojimo (VO,max) rodiklio (Ri-
vera et al., 1999). Mokslininkai padaré iSvada, kad
Sis CKM geno pokytis reikSmingai lemia Zzmogaus
fizinio pajégumo savybes (Echegaray, Rivera, 2001;
Fedotovskaya et al., 2012; Rivera et al., 1999).

Dar vienas svarbus energijos apykaitos reguliato-
rius raumenyse yra adenozino monofosfato deami-
nazés (AMPD) fermentas. Sis fermentas pakreipia
miokinazés reakcijos pusiausvyrg link ATF gamy-
bos (2ADF (adenozin-5’-difosfatas) <> ATF +ade-
nozino monofosfatas (AMF)), kadangi AMF paver-
¢ia j inozino monofosfatg (IMF) ir amoniako mole-
kule (NH3). Taip pat AMPD vykdo prading purino
nukleotidy ciklo reakcijg (Rico-Sanz et al., 2003;
Hayes et al., 2013). Sis ciklas yra svarbus i3saugant
adenino nukleotidus ir fumarato sintezéje, kuris
naudojamas energijos gamybai Krebso ciklo metu
(Hayes, et al., 2013). Kitos svarbios purino nukleo-
tidy ciklo funkcijos yra aminoriigs¢iy deamininimo
ir glikolitiniy reakcijy reguliavimas (Rico-Sanz et
al., 2003). Didele fermento reikSme¢ Zmogaus or-
ganizme parodo 3 izoformy egzistavimas: raume-
ny lasteléms specifinés izoformos M (koduojantis
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genas — AMPDI), kepeny lasteléms specifinés izo-
formos L (koduojantis genas — AMPD?), eritroci-
tams specifinés izoformos E (koduojantis genas —
AMPD3). Raumenims specifiné M izoforma, dar
vadinama mioadenilato deaminaze, yra gausiausia
ir sudaro 95% viso AMPD aktyvumo (Dias et al.,
2007). Mioadenilato deaminazg¢ koduojantis AMPDI
genas (esantis 1 chromosomoje, 1p13-p21) turi poli-
morfizma (c.133C>T, p.GIn4d5Ter, rs17602729), kuris
sukelia nonsense mutacija. D¢l jos raumenyse su-
trinka mioadenilato deaminazés sintezé (Rico-Sanz
et al., 2003; Dias et al., 2007). Moksliniai tyrimai
rodo, kad asmenys, kuriy yra sumazgejes fermento
aktyvumas (AMPDI retojo T alelio neSiotojai), pati-
ria jvairialypius fenotipinius pozymius, pvz., jaucia
silpnuma ir greitai nuvargsta fizinio kriivio metu
(De Ruiter et al., 2002; Dias et al., 2007; Hayes, et
al., 2013; Cheng et al., 2014). Atsizvelgiant j didesng
AMPDI geno raiska greitai susitraukanciy raumeny
skaidulose, buvo manoma, kad mioadenilato dea-
minazes stoka turi neigiamy pasekmiy tik trumpam
maksimalaus galingumo reikalaujan¢iam raumeny
darbui. Taciau nustatyta, kad ilgy iStvermeés rei-
kalaujané¢iy sporto rung¢iy paskutiniy etapy metu,
kai lastelése iSsenka energijos Saltiniai ir padidéja
ADF kiekis, stimuliuojama miokinazés reakcija ir
gaus¢ja AMF. Sios AMF molekulés, kad palaikyty
energijos pusiausvyrg raumeny lastelése, turi biiti
mioadenilato deaminazés verciamos j IMF ir amo-
niako molekules. Taigi, mioadenilato deaminazés
stoka gali turéti jtakos tiek greiio ir jégos, tiek 18-
tvermés savybéms (Fisher et al., 2007; Cieszczyk et
al., 2012; Grealy et al., 2015). Manoma, kad AMPDI
(c.133C>T) polimorfizmo C alelis susijes su fiziniu
sportininky pajégumu, o retasis T alelis laikomas fi-
zinj pajéguma ribojanciu veiksniu (Cieszczyk et al.,
2012; Grealy et al., 2015).

Sio tyrimo tikslas buvo istirti ir jvertinti krea-
tinkinazés raumeny izoformos (CKM, c.*800A > G,
rs8111989) ir mioadenilato deaminazés (AMPDI,
c.133C > T, p.Gln45Ter, rs17602729) geny varianty
jtaka Lietuvos didelio meistriSkumo sportininky fi-
ziniam pajégumui.

Tyrimo metodai

Buvo istirti 150 jvairiy sporto Saky didelio
meistriSkumo Lietuvos sportininkai (60 motery ir
90 vyry), kuriy vidutinis amzius buvo 28,6 £ 6,9
mety. Tarp jy buvo pasaulio ir Europos ¢empiona-
ty prizininkai, Lietuvos rinktinés nariai bei jaunieji

olimpinio rezervo sportininkai. Kontroling grupe
sudaré 150 profesionaliai nesportuojanciy negimi-
ningy Lietuvos populiacijos asmeny (60 motery
ir 90 vyry), kuriy amziaus vidurkis buvo 31,7 +
13,0 mety. Sportininkai buvo suskirstyti j tris gru-
pes pagal fizinio kruvio trukme, pobud;j ir sporto
Sakos specifika. Pirmajg grupe (I) sudaré iStverme
lavinantys sportininkai (n = 63), antraja grupe (1) —
greituma ir jéga ugdantys sportininkai (n = 65),
treCigjg grupg (III) sudaré aerobinj ir anaerobinj
pajéguma ugdantys jaunieji olimpinés pamainos
sportininkai (zaidéjai) (n = 22). Visi tyrime dalyva-
ve asmenys buvo informuoti apie atliekamg tyrima
pasirasant informuoto sutikimo forma.

Genetiniai tyrimai atlikti Vilniaus universiteto
Medicinos fakulteto Biomedicinos moksly instituto
Zmogaus ir medicininés genetikos katedros Mole-
kulinés genetikos laboratorijoje. Genominé DNR
buvo iSskirta i§ tiriamyjy asmeny periferinio krau-
jo leukocity fenolio-chloroformo ekstrakcijos biidu.
Isskirtos DNR koncentracija ir §varumas buvo nu-
statyti biofotometru. DNR genotipavimui pagal
CKM (c.*800A > G, rs8111989) polimorfizma buvo
taikomas aleliy diskriminacijos tikro laiko polime-
razés grandinines reakcijos (TL-PGR, angl. Real-ti-
me polymerase chain reaction) metodas, naudojant
TagMan® technologija (pradmeny ir zondy mis$inys:
CKM C 3145002 10, Applied Biosystems, JAV).
Pasibaigus TL-PGR reakcijai, duomenys buvo ana-
lizuojami ,,SDS 2.3 Applied biosystems™* prog-
rama. Tiriamyjy genotipai pagal AMPDI (c.133C >
T, p.Glnd5Ter, rs17602729) polimorfizmg buvo
nustatyti atitinkamg DNR sekos dalj pagausinus
PGR biidu, o gauti PGR produktai buvo skaidomi
wFastDigest Nspl*“ (Thermo Fisher Scientific, Lie-
tuva) restrikcijos endonukleaze. Skaidymo rezulta-
tai buvo vertinami 2 % agarozés gelyje. Pasibaigus
elektroforezei gelis buvo dazomas etidzio bromidu
ir analizuojamas bei fotografuojamas ultravioletiné-
je Sviesoje.

Fenotipo vertinimas buvo atliktas Lietuvos edu-
kologijos universiteto Sporto mokslo laboratorijoje.
Nustatyti Lietuvos didelio meistriSkumo sportinin-
ky grupiy pagrindiniai fenotipiniai fizinio i8sivys-
tymo rodikliai: Gigis (cm), kiino masé (kg), riebaly
(kg) ir raumeny mase (kg), jy tarpusavio santykis
(RRMI), kiino masés indeksas (KMI), bei deSinés
ir kairés plastaky jéga. Nustatytas vienkartinis rau-
meny susitraukimo galingumas (VRSG, W) (Bos-
co et al., 1982), anaerobinis alaktatinis raumeny
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galingumas (AARG, W) atliekant laiptinés ergome-
trijos testag (Margaria et al., 1966). Aerobinis pajé-
gumas nustatytas dujy analizatoriumi Oxycon Mo-
bile jvertinant maksimalyj; deguonies suvartojima
(VO,max, ml/kg /min).

Statistiné duomeny analizé buvo atlikta naudo-
jant Excel (Microsoft) ir R Studio 3.4 programas.
Remiantis Hardzio ir Veinbergo pusiausvyros
(HVP, angl. Hardy and Weinberg equilibrium) dés-
niu matematiSkai jvertintas genotipy dazniy pasis-
kirstymas tiriamyjy grupése. Naudotas chi kva-
drato kriterijus (y*) esant statistinio reikSmingumo
lygmeniui 0,05. Lietuvos sportininky fizinio i8si-
vystymo ir funkcinio pajégumo fenotipiniy rodikliy
vidutiniai skirtumai tarp genotipy grupiy buvo ver-
tinami vienfaktorinés dispersinés analizés metodu
(angl. One-way ANOVA).

Tyrimo rezultatai
Lietuvos didelio meistriSkumo sportininky feno-
tipiniy rodikliy analizé parodé¢, kad I ir Il grupés

tirlamyjy Gigis buvo panasus, o III grupés tiriamyjy
tigis buvo mazesnis (1 lentel¢). Kiino masé¢ didziau-
sia buvo II grupés tiriamyjy, tarp kuriy buvo sun-
kesniy svorio kategorijy imtynininky, boksininky,
lengvaatleCiy metiky. Jy kiino masé sieké viduti-
niskai 80,0 + 17,8 kg. Istverme lavinanciy I grupés
sportininky raumeny mas¢ sieké vidutiniSkai 38,6 +
10,6 kg, greituma ir jéga lavinanciy — 45,0 + 14,4 kg,
o jaunyjy zaidéjy — 35,9 £ 3,9 kg. Vienkartinis rau-
meny susitraukimo galingumas (VRSG) didziau-
sias buvo II grupés tiriamyjy ir sieké vidutiniskai
2 335,6 £369,7 W, zaidejy — 2 043,5 £+ 140,8 W, o is-
tverme lavinanc¢iy sportininky — 1 740,5 £ 292,6 W.
Laiptinés ergometrijos duomenys taip pat buvo di-
dziausi greituma ir jéga lavinanciy sportininky bei
zaidéjy. Taciau svarbiausias aerobinio pajégumo ro-
diklis VO, max didZiausias buvo iStverme lavinan-
¢iy sportininky ir sieké vidutiniskai 71,2 + 3,2 ml/
kg/min, kai greituma ir jéga lavinanciy tiriamyjy Sis
rodiklis buvo lygus vidutiniSkai 65,5 + 4,0 ml/kg/
min, o zaidéjy — 70,8 £+ 3,4 ml/kg/min (1 lentelé).

1 lentelé
Lietuvos sportininky fizinio iSsivystymo ir funkcinio pajégumo rodikliy pasiskirstymas grupése

Sporto grupé I grupé II grupé IIT grupé
Fenotipinis (n=063) (n=65) (n=22)
rodiklis
Ugis, cm 182,3 + 14,8 180,5 15,8 175,0+3.8
Svoris, kg 73,5+ 14 80,0 +17,8 70,0+ 9,1
KMI, kg/m’ 22,3 +2,0% 233 +3,8% 234428
Riebaly mase, kg 8,3+34 8,0+£3.,6 6,5+0,8
Raumeny mas¢, kg 38,6 + 10,6* 45,0+ 14,4* 359+3,9
RRMI 54+15 59423 42+ 1,1
Desinés plastakos jéga, kg 54,8 +9,6* 62,5+ 12,0*% 55,6 + 8,4
Kairés plastakos jéga, kg 50,0 + 14,0% 63,0 + 18,5% 54,3+9,6
VRSG, W 1740,5 £292,6* 2335,6 £369,7* 2043,5 +140,8
AARG, W 1100,5 £ 176,3*" 1239,0 + 207,0* 1281,0 £224,3
VO, max, ml/min/kg 71,2+£3,2% 65,5 +4,0% 70,8 + 3,4*

Pastaba: * — statistiSkai reik§mingi fenotipiniy rodikliy skirtumai tarp sporto grupiy, p < 0,05.

Remiantis HVP désniu, buvo statistiskai jvertinti
CKM (c*800A > G, rs8111989) ir AMPDI (c.133C >
T, rs17602729) polimorfizmy genotipy dazniai tiria-
myjy grupése. Genotipy pasiskirstymo nukrypimy
nuo reikSmiy, apskai¢iuoty pagal HVP désnj, nebu-
vo nustatyta (p > 0,05). Genotipy ir aleliy dazniy
pasiskirstymo duomenys sportininky ir kontrolin¢je
grupése pateikiami 2 lentel¢je. Retojo alelio daznio
analiz¢ parode, kad AMPDI polimorfizmo T alelis

tarp Lietuvos sportininky pasitaiko reciau (11,0 %),
palyginti su kontroliniy asmeny grupe (14,0 %).
PanaSus rezultatai nustatyti tiriant CKM polimor-
fizma, kai retojo G alelio daZnis buvo mazesnis
Lietuvos sportininky grupéje (37,0 %) nei kontro-
1¢je (43,0 %). Tarp Lietuvos sportininky dominavo
AMPDI CC genotipas ir tik trys asmenys buvo TT
genotipo (kontrolinéje grupéje keturi asmenys buvo
TT genotipo).
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2 lentele

CKM (c.*800A4 > G, rs8111989) ir AMPDI (c.133C > T, rs17602729) genotipy daZniy pasiskirstymas sportininky ir kontrolés

grupése

Kontrolinés grupés Bendra sportinink . . .

Genotipas asmenygs p grll)lpé Y I grupé II grupé III grupé
n % n % n % n % n %

CKM rs8111989 150 150 63 65 22
A/A 45 30,2 61 40,7 25 39,7 28 43,1 8 36,4
A/G 80 53,7 67 44,7 29 46,0 27 41,5 11 50,0
G/G 25 16,1 22 14,6 9 14,3 10 15,4 3 13,6
MAF 0,43 0,37 0,37 0,36 0,39
;I?g}i)l’(smé 0.243 0,612 0,891 0,420 1,0
AMPDI1
517602729 150 150 63 65 22
C/C 112 74,7 119 79,3 49 77,8 52 80,0 18 81,8
C/T 34 22,7 28 18,7 13 20,6 12 18,5 3 13,6
/T 4 2,6 3 2,0 1 1,6 1 1,5 1 4,6
MAF 0,14 0,11 0,12 0,11 0,11
HVP, p reiksme 0.472 0.383 0,976 0,542 0,442

Pastaba: HVP — Hardzio ir Vainbergo pusiausvyra; MAF (angl. minor allele frequency) — retojo alelio daznis.

AMPDI ir CKM polimorfizmy atvejo-kontrolés
analiz¢ ir sporto grupiy (pagal sporto Sakos speci-
fiskuma) palyginimas neparodé reikSmingy aleliy
ir genotipy dazniy skirtumy tarp tiriamyjy grupiy
(2 lentel¢). Taciau reikSmingas skirtumas nustaty-
tas palyginus CKM genotipy daznius tarp sporto
grupiy, suskirstyty pagal lytj. Greituma ir jéga ug-
danciy sportininky grupéje nustatytas reikSmingas
genotipy dazniy skirtumas tarp vyry ir motery:
vyrams biidingas daznesnis heterozigotinis geno-
tipas ir retesni homozigotiniai genotipai, palygi-
nus su motery grupe (vyry CKM: AA 37,8 %, AG
54,1 %, GG 8,1 % vs motery CKM: AA 50,0 %, AG
25,0 %, GG 25,0 %, p = 0,035). Taip pat nustatyta,
kad tos pacios grupés moterys daug reiau tur¢jo
heterozigotinj genotipg ir dazniau homozigotinius
genotipus, palyginti su kontrolinés grupés motery
genotipy dazniais (II grupés sportininkiy CKM:
AA 50,0 %, AG 25,0 %, GG 25,0 %, vs kontrolinés
grupés motery AA 29,3 %, AG 58,5 %, G/G 12,2 %,
p =0,02).

Siekiant jvertinti AMPDI ir CKM genotipy jta-
ka sportininky fenotipui ir organizmo adaptacijai
prie fiziniy kriviy, buvo atlikta genotipo-fenotipo
asociacijos analizé (fenotipiniy rodikliy vertés buvo
lyginamos atsizvelgiant | genotipy, sporto ir lyties
grupes). Analiz¢ bendroje sportininky grupéje ir
sporto grupése atskirai neparodé reikSmingy feno-
tipiniy rodikliy skirtumy tarp genotipy grupiy (pa-
gal CKM ir AMPDI). Taciau atlikus analize pagal
lytj ir sporto Sakos specifika, buvo nustatyta CKM

genotipy asociacija su VRSG rodikliu greitumg ir
jéga ugdanciy sportininky grupéje: CKM AA ir AG
genotipo sportininkai pasizyméjo aukStais VRSG
rezultatais (CKM AA 23752 + 3064 W ir CKM
AG 2410,8 + 361,1 W), palyginti su GG genotipo
sportininky VRSG (1902,5 + 374,9 W) (p = 0,005).
Fenotipo analizé¢ pagal AMPDI polimorfizma pa-
rodé, kad iStvermés sporto Saky vyrai, turintys CC
genotipg, pasizymi reikSmingai mazesniu AARG
nei tos pacios grupés heterozigotinio CT genoti-
po vyrai (1133,6 = 121,9 W vs 1271,3 + 103,9 W,
p = 0,04). Motery VO, max rodiklis iStvermeés sporto
grupéje reikSmingai skyresi tarp AMPDI genotipy:
CC genotipo moterys tur¢jo reikSmingai didesnj
VO, max nei CT genotipo sportininkés (70,3 +2,5 vs
67,1 £ 0,9 ml/min/kg, p = 0,01).

Tyrimo rezultaty aptarimas

Kadangi raumenims specifiné¢ kreatinkinazés
izoforma (koduoja CKM genas) ir mioadenilato
deaminazé¢ (koduoja AMPDI genas) yra svarbiis
uztikrinant energijos balansg raumeny Iastelése fi-
zinio kriivio metu, todél Siam darbui buvo parinkti
CKM (c*800A > G, rs8111989) ir AMPDI (c.133C
>T, p.Glnd5Ter, rs17602729) genetiniai variantai
ir atlikta atvejo-kontrolés bei genotipo-fenotipo
asociacijos analizé Lietuvos didelio meistrisku-
mo sportininky grup¢je. Genetinius variantus yra
tikslinga tirti profesionaliy sportininky grupése,
kadangi Sie asmenys turi labiausiai iSreikStas fizi-
nio pajégumo savybes, kurios taikliai atsispindi jy
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genetinéje struktiiroje. Siekiant nustatyti genoti-
po reikSme¢ sportininky fenotipui svarbu suvokti,
kad kiekviena sporto Saka turi savitus funkcinius
reikalavimus. Siame darbe pateikta jvairiy sporto
Saky Lietuvos sportininky genotipo (pagal CKM ir
AMPDI polimorfizmus) ir fenotipo (fizinio i8sivys-
tymo ir funkcinio pajégumo duomeny) asociacijos
analizé. Sportininky fenotipiniai anaerobinio pajé-
gumo rodikliai VRSG ir AARG atspindi raumeny
sprogstamaja galig, o plastaky suspaudimo jéga
apibiidina virSutinés kiino dalies raumeny stipruma.
Nustatytas sportininky VO,max yra aerobinio pa-
jégumo matas (Saha, 2014; Milasius, 2014). Rezul-
tatai rodo, kad Lietuvos sportininky fenotipiniy ro-
dikliy vidutinés reikSmés buvo specifinés kiekvie-
nai sporto grupei ir statistiSkai reik§mingai skyrési
tarp grupiy: greitumo ir jégos reikalaujanciy sporto
Saky grupés sportininky desinés ir kairés plastaky
jéga, VRSG ir AARG rodikliai buvo reikSmingai
didesni, o VO,max mazesnis, palyginti su iStverme
lavinanciy sportininky ir zaidéjy (p < 0,05). Fenoti-
piniy rodikliy skirtumai tarp didelio meistriSkumo
sportininky grupiy atspindi jy skirtingg prisitaiky-
mga prie jvairiy fiziniy kraviy. Tyrimo duomenys
patvirtino kity mokslininky nuomong, kad sprogs-
tamoji raumeny jéga, reikalinga trumpo ir intensy-
vaus darbo metu, neigiamai koreliuoja su iStvermeés
savybémis (Milasius, 2014). O zaidéjy, kaip ir tike-
tasi, fenotipiniy rodikliy duomenys uzémeé tarping
padétj, kadangi jiems biidingos ir anaerobinio, ir
aerobinio pajégumo savybés. Sporto mokslininkai
ir genetikai pabrézia, kad raumeny galingumui ge-
netiniai veiksniai turi daugiau jtakos nei iStvermeés
savybéms (Beunen, Thomis, 2006; Dias et al., 2007;
Ahmetov, Fedotovskaya, 2012). Taip pat moksliniai
tyrimai rodo ir reikSmingus sportininky fenotipiniy
rodikliy skirtumus tarp ly¢iy. Manoma, kad genai
turi didesng jtaka vyrisSkos lyties asmeny raumeny
jégai nei motery (Beunen, Thomis, 2006; Thibault
et al., 2010).

Sio tyrimo metu pagal CKM ir AMPDI geny po-
limorfizmus buvo atlikta atvejo (Lietuvos sportinin-
kai, n = 150) ir kontrolés (nesportuojantys Lietuvos
populiacijos asmenys, n = 150) genetinés asociacijos
analize, kuri neparodé reikSmingo genotipy ir ale-
liy dazniy skirtumo tarp bendros sportininky gru-
pés ir kontrolés. Taciau buvo nustatyta, kad abiejy
polimorfizmy retojo alelio daznis sutinkamas daug
reCiau Lietuvos sportininky grupéje, palyginti su
kontrolinés grupés asmeny. Be to, greitumo ir jégos

reikalaujanciy sporto Saky grupéje CKM polimor-
fizmo genotipai reikSmingai skiriasi tarp lyCiy:
vyrams buidingas daznesnis heterozigotinis genoti-
pas ir retesni homozigotiniai genotipai (CKM: AA
37,8 %, AG 54,1 %, GG 8,1 %), palyginti su motery
genotipy dazniais (CKM: AA 50,0 %, AG 25,0 %,
GG 25,0 %, p = 0,035); o greitumo ir jégos grupés
sportininkés tur¢jo daug retesnj heterozigotinj ge-
notipg ir daznesnj homozigotinj genotipa, palyginti
su kontrolinés grupés nesportuojanciy motery geno-
tipais (CKM: AA 50,0 %, AG 25,0, GG 25,0 % vs
AA 29,3 %, AG 58,5 %, G/G 12,2 %, p = 0,02). Pa-
nasis rezultatai buvo apraSyti ir kity mokslininky
publikacijose. Daugelio tyréjy darbo rezultatai ne-
parodé reikSmingo CKM (c.*800A > G) ir AMPDI
(c.133C > T) aleliy ir genotipy dazniy skirtumo tarp
profesionaliy sportininky ir kontrolinés nesportuo-
jan¢iy asmeny grupés (Kang et al., 2003; Lucia et
al., 2005; Martinez et al., 2009; Meckel et al. 2012;
Eider et al., 2015). Tac¢iau O. N. Fedotovskaya su ko-
legomis (2012; 2013) nustaté reikSmingai daznesnj
CKM retojo G alelio daznj aerobiniy ir anaerobiniy
savybiy reikalaujanc¢iy sporto Saky atstovy ir sun-
kiaatleCiy nei kontrolinéje grupéje. O moksliniai ty-
rimai rodo, kad AMPDI (c.133C > T) polimorfizmas
turi potencialg daryti jtakg ir iStvermés, ir jégos bei
greiCio savybéms (Fisher et al., 2007; Cieszczyk et
al., 2012; Grealy et al., 2015). Mokslininkai teigia,
kad AMPDI T alelio ir TT genotipo daznis yra daug
retesnis sportininky grupéje nei kontrolés (Fisher et
al., 2007; Cieszczyk et al., 2012; Fedotovskaya et al.,
2013; Grealy et al., 2015). Tai nenuostabu, kadangi
yra zinoma, kad Sis polimorfizmas AMPDI gene su-
kuria prieslaikinj baigmés kodong ir lemia nefunk-
cionalaus sutrumpéjusio baltymo (mioadenilato de-
aminazés) sinteze zmogaus raumenyse (Rico-Sanz
et al., 2003; Dias et al., 2007; Hayes, et al., 2013;
Cheng et al., 2014). AMPDI TT genotipo asmenys
turi mioadenilato deaminazés stokg ir daznai patiria
raumeny silpnumg fizinio kriivio metu (Dias et al.,
2007; Hayes, et al., 2013). Taip pat daugelyje litera-
tliros Saltiniy aprasomi atvejai, kai mioadenilato de-
aminazes stoka (TT genotipo asmeny) pasireiskia
Jvairiomis formomis: be simptomy, metaboline mio-
patija, sutrikusia raumeny funkcija fizinio kriivio
metu (De Ruiter et al., 2002; Rico-Sanz et al., 2003;
Fisher et al., 2007; Cheng et al., 2014). Mokslinin-
kai teigia, kad AMPDI TT genotipo asmenys pasi-
zymi reikSmingai maZzesniu anaerobiniu pajégumu
nei CT ir CC genotipo asmenys (Fisher et al., 2007;
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Ahmetov, Fedotovskaya, 2012; Fedotovskaya et al.,
2013). Musy tyrimo metu nustatyta, kad tarp Lietu-
vos sportininky dominavo AMPDI CC genotipas ir
tik trys asmenys buvo retojo T alelio neSiotojai (TT
genotipo). Genotipo-fenotipo analizé parode¢, kad
iStvermés sporto Saky grupéje AMPDI CC geno-
tipo vyrai tur¢jo reikSmingai mazesnj anaerobinio
pajégumo AARG rodiklj nei tos pacios grupés CT
genotipo vyrai (p = 0,04). Taip pat nustatyta, kad
AMPDI CC genotipo iStvermés sporto grupés mo-
tery VO,max rodiklis buvo reikSmingai didesnis nei
CT genotipo sportininkiy (p = 0,01). Galima teigti,
kad Lietuvos sportininky AMPDI CC genotipas yra
susijes su aerobiniu pajégumu.

CKM ¢*800A > G genotipo-fenotipo asociacijos
analizé parodé, kad AA ir AG genotipo Lietuvos
sportininkams biidingas geresnis anaerobinis rau-
meny pajégumas. Buvo nustatyta, kad CKM AA ir
AG genotipo greit] ir jégg lavinanciy sportininky
VRSG buvo reikSmingai didesnis, palyginti su GG
genotipo sportininky VRSG (p = 0,005). C. Sprou-
se ir kt. (2015) publikuoto tyrimo rezultatai parode,
kad CKM AA genotipo jiiry péstininkai fizinio pa-
rengtumo pratyby metu pasizymeéjo didesniais jégos
jver€iais nei kitus genotipus turintys kareiviai. Kai
kurie mokslininkai nustaté, kad CKM AA genotipo
iStvermés sporto Saky atstovams budingas reiks-
mingai didesnis VO,max rodiklis nei AG ir GG ge-
notipo sportininky (Rivera et al., 1999; Fedotovska-
ya et al., 2013).

Taigi galima teigti, kad jvairiose pasaulio popu-
liacijose dél skirtingy genetiniy struktiiry fizinio
pajéegumo savybé gali pasireiksti skirtingai. Sio
tyrimo metu nustatyta, kad CKM (c.*800A > G) ir
AMPDI (c.133C > T) polimorfizmai skirtingai vei-
kia vyry ir motery fizinj iSsivystymg ir funkcinj
darbingumg. Vertinant sportininky genetinj poten-
cialg, reikia neuzmirsti, kad fizinis pajégumas yra
daugiaveiksné savybé, kurig lemia aplinkos veiks-
niai ir daugelis geny bei jy tarpusavio sgveikos. No-
rint i§samiai jvertinti sportininky genetinj potencia-
la, reikia iStirti ir jvertinti daugelio genetiniy Zyme-
ny suminj poveikj, be to, biitina patvirtinti nustatyta
asociacijg tiriant kitas didesnés imties etnines gru-
pes. Molekuliniy genetiniy tyrimy rezultatai yra la-
bai svarbiis sporto praktikoje ir medicinoje, siekiant
nustatyti sportuojancio asmens tinkamumg vienai
ar kitai veiklai, parinkti sveikatai palankesnius in-
dividualius fizinius krivius, prognozuoti traumy ri-
zika. Pastaruoju metu daugelio $aliy mokslininkai,

vertindami sportininky funkcinj ir fizinj pajéguma,
kartu su fiziologiniu vertinimu rekomenduoja kom-
pleksiskai taikyti ir genetinius tyrimus.

ISvados

Tirty Lietuvos didelio meistriSkumo sportininky
fenotipiniai fizinio i8sivystymo ir funkcinio pajégu-
mo rodikliai kiekvienos sporto grupés buvo speci-
finiai ir atspindi skirtingg sportininky prisitaikyma
prie jvairiy fiziniy kriiviy.

CKM (c.*800A > G) ir AMPDI (c.133C > T) ge-
netiniai variantai turi skirtingg jtaka vyry ir motery
fiziniam i8sivystymui ir funkciniam darbingumui.
CKM AA ir AG genotipo greitumo ir jégos reika-
laujanciy sporto Saky atstovams budingas gebéji-
mas pasiekti aukstesnius raumeny darbingumo ro-
diklius, atlieckant maksimaliy trumpalaikiy pastan-
gy reikalaujancias uzduotis. AMPDI CC genotipo
sportininkai pasizymi didesniu aerobiniu pajégumu.

Patvirtinta daugelio sporto ir genetikos moks-
lininky nuomong, kad paveldimumas turi didesng
reikSme greitumo ir jégos savybéms nei iStvermes.
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SUMMARY

Energy homeostasis and different muscle contraction properties demands for interactive processes of diverse
specialty enzymes, including important reactions of enzymes-regulators — adenosine monophosphate deaminase
1 (encoded by AMPDI gene) and muscle-specific creatine kinase (encoded by CKM gene), in the human body
during the physical activity. This research aims to analyse the effect of CKM (c.*800A >G, rs8111989) and
AMPDI (c.133C >T, p.Glnd5Ter, rs17602729) gene polymorphisms on physical capacities of Lithuanian elite
athletes.

The study involved 150 Lithuanian elite athletes (60 females and 90 males, Olympic candidates, World’
and European Olympic medallists) and 150 controls (60 females and 90 males, healthy unrelated citizens of
Lithuania without any competitive sport experience). The athletes were prospectively stratified into three groups
according to the event duration and distance, spanning a spectrum from the endurance-oriented to the power-
oriented athletes: ‘endurance group’ (n = 63), ‘sprint/power group’ (n = 65) and “mixed” (n = 22), sports utilized
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anaerobic and aerobic energy production). Physical (anthropometric) measurements (height, weight, muscle
mass and fat mass, body mass index (BMI)) and indices of functional capacity (anaerobic muscle strength
based on right and left hands grip strength, short-term explosive muscle power (STEMP), anaerobic alactic
muscle power (AAMP) and aerobic capacity based on maximum oxygen uptake (VO,max)) were determined
for athletes. For molecular genetic analysis, DNA was extracted from blood leukocytes using standard phenol-
chloroform method. Two different strategies were used for CKM and AMPDI polymorphisms genotyping: CKM
polymorphism genotyping was performedby allelic discrimination technology based real-time polymerase chain
reaction and AMPDI polymorphism — by restriction fragment length polymorphism method.

Phenotypic analysis showed that mean values of physical measurements and functional capacity indices
(except height, weight, muscle and fat mass) were significantly different between sport groups and were specific
to each group (p < 0.05). Case-control association analysis showed no significant differences in allele/genotype
frequency distributions of AMPDI and CKM polymorphisms between the sport groups. However, significant
differences were found when sport groups were further divided according to gender. There were significantly more
male sprint/power athletes with the CKM AG genotype and rarely homozygous (AA, GG) genotypes compared
to females in the same sports group. We determined association between STEMP and CKM polymorphism
genotypes — in sprint/power group AA and AG genotype harboring athletes had significantly higher STEMP
values than athletes with GG genotype (p = 0.005). Analysis of AMPDI polymorphism revealed that endurance
group males with CC genotype had significantly lower values of AAMP than the heterozygous (CT) athletes of
the same group (p = 0.04). Also, CC genotype carrying endurance female had significantly higher VO, max than
CT genotype female VO,max (p = 0.01).

Analysis of different phenotypic indices among Lithuanian elite athletes points out to specific physical
adaptations that occurs in different specialty athletes. CKM (c.*800A>G) andAMPDI (c.133C>T) genetic
variants have different effect on male and female physical capacity. CKM AA and AG genotype confers ability
to achieve better muscle efficiency in short-term, maximum-effort requiring physical activity and AMPDI CC
genotype athletes have better aerobic capacity. Our study approves the opinion of many sports and genetic
scientists that sprint and power qualities are more effected by inheritance than the endurance qualities.

Keywords: creatine kinase, myoadenylate deaminase, gene polymorphisms.
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Sirdies ir kraujagysliu sistemos ir energijos eikvojimo ypatybés
merginy sveikatg stiprinanciose pratybose taikant iStvermés
ugdymo arba jégos lavinimo pratimus

Monika Trinkiinaité', Nijolé Ankudaviiené’, dr. Eugenijus Trinkiinas’, dr. Kristina Poderiené’,
prof. habil. dr. Jonas Poderys’

Lietuvos sporto universitetas, Sporto mokslo ir inovacijy institutas’

Kauno Jono Basanaviciaus gimnazija’

Santrauka

Tikslas — nustatyti sirdies ir kraujagysliy sistemos ir energijos eikvojimo ypatybes, kai sveikatq stiprinanciose
pratybose taikomos istvermés ugdymo ar jégos lavinimo uzduotys.

Metodika. Tiriamos merginos (n = 14, amzius — 18,3 = 0,1 m. ir KMI 21,2 + 0,6 kg/m?) atliko dvejas sveikatos
stiprinimo pratybas. Pirmose 30 min. trukmés pratybose buvo bégimo ristele uzduotis; antrose 30 min. trukmés pra-
tybose — jégos lavinimo pratimai. SSD buvo registruojamas nepertraukiamai visq pratyby laikg, po valandos ir po
24 valandy. Fizinis aktyvumas buvo vertinamas naudojant aktigrafg (angl. Tri-axis ActiTrainer Activity Monitor), ku-
ris, jdiegus kompiutering programgq ,, Acti Life “, matavo, apskaiciavo ir pateiké pratyby metu atlikto fizinio aktyvumo
intensyvumo lygmeny reikSmes.

Rezultatai. Gauti tyrimo rezultatai parodeé, kad Sirdies reakcijos j skirtingo kryptingumo pratybas reiksmingai sky-
rési. 30 min. trukmés istvermés pratyby metu vidutinis SSD buvo 163,9 + 2,3 k./min., o jégos pratyby metu — 140,3 +
2,5 k./min. Praéjus 3 min. po bégimo ir jégos pratyby buvo stebétas didziausias skirtumas lyginant sistolinio kraujo
spaudimo reikSmes, atitinkamai — 127,9 + 2,8 mmHg ir 115,0 = 1,5 mmHg (p < 0,05). Diastolinio kraujo spaudimo
reiksmés smarkiai nesiskyré viso tyrimo metu. Vertindami pratybose su svoriais fizinio aktyvumo intensyvumo pasis-
kirstymgq, radome, kad didZiausiq procenting pratyby laiko dalj sudaré intensyvumo zonos, jvardijamos kaip ,,sédi-
mas“ ir ,, lengvas “, atitinkamai 46,9 + 1,3 % ir 42,8 + 1,5 % pratyby laiko.

Bégimo pratyby metu reiksmingai didesne procenting dalj sudaré ,,vidutinio*, , sunkaus* ir , labai sunkaus "
kritvio intensyvumo lygmenys. Palyginus sudeginty kalorijy kiekj visy pratyby metu, nustatyti reikSmingi skirtumai:
iStvermés pratybose energijos sqnaudos sudaré 812,5 £ 25,2 kcal, o jégos pratyby metu buvo sudeginta 712,6 +
27,6 keal (p < 0,05).

I$vados. 1. 30 min. trukmés istvermés lavinimo pratyby metu merginy energijos sgnaudos yra apie 12 % didesnés
nei tokios pat trukmés pratybose, kuriose atliekami jégos lavinimo pratimai. IStvermés bégimo pratybose reiksmingai
didesng pratyby dalj nei jégos lavinimo pratybose sudaro vidutinio, sunkaus, labai sunkaus fizinio aktyvumo lyg-
menys. 2. Sveikatq stiprinanciy pratyby metu, merginoms atliekant tolygaus bégimo uzduotj, vidutinés SSD reiksmés
yra reik§mingai didesnés nei pratybose, kuriose atliekami jégos lavinimo pratimai. Reik§mingas SSD skirtumas tarp
jégos ir istvermés pratyby registruojamas jau mankstos bei pratyby metu iki jy pabaigos. Po abejy pratyby praéjus
valandai SSD atsigavo ir nesiskyré nuo pradiniy reiksmiy. 3. Vertinant tiek SSD, tiek AKS rodiklius konstatuota, kad
po 24 val. liekamyjy nuovargio pozymiy 30 min. trukmés pratybos nesukélé — tokio pobiidzio pratybas merginos gali
atlikti kasdien.

RaktaZodZiai: sveikatos stiprinimas, iStvermés lavinimas, jégos lavinimas, energijos eikvojimas.

Ivadas
Fizinis aktyvumas (FA) — vienas svarbiausiy
sveikos gyvensenos veiksniy (Booth et al., 2012).

nejsivaizduoja gyvenimo be grotuvo, mobiliojo tele-
fono, kompiuteriniy zaidimy, interneto ir kity tech-

Blogé¢jancios sveikatos priezastis yra spartiis Zzmo-
niy gyvenimo pokyciai, kurie susij¢ su sédimu
gyvenimo budu tiek namuose, tick darbe. Tai yra
maze¢jantis FA, nesveika ir nesaikinga mityba bei
didéjantis virSsvoris ir nutukimas (Biswas et al.,
2015). Lietuvoje pastaraisiais metais sparciai su-
mazg¢jo vaiky ir jaunimo FA. Tam jtakos turi kom-
piuterio ir televizoriaus trauka. Auga karta, kuri

nologijy, iStisoms valandoms prikaustanciy Zzmogy
prie kédés ar stalo. Neurologiniais tyrimais jrodyta,
kad bet kokia ilgalaiké veikla keicia ne tik psichika,
bet ir smegenis, sukelia jvairiy Zmogaus organizmo
funkciniy ir struktiriniy pokyc¢iy (Galkus, Dziuveé,
2009; Shalaby et al., 2012). Pasaulio sveikatos or-
ganizacija ragina jvairiais renginiais skatinti FA,
kovojant su létinémis neinfekcinémis ligomis, ir
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rekomenduoja suaugusiems zmonéms biiti fiziSkai
aktyviems bent 30 min. per dieng. Rekomenduoja-
mas laikas gali biiti padalytas j trumpesnius laiko
tarpsnius (ne trumpesnius kaip deSimt minuciy).
Taigi net mazesnés trukmeés FA turi teigiamg povei-
kj Zzmogaus sveikatai.

Siuo metu madinga savarankiskai uZsiimti pa-
pildoma fizine veikla, taikant nesudétingas fizinés
veiklos rusis — bégima ar treniruotes su svoriais.
Pradedanc¢iam savarankiskai atlikti fizinj kruvi
svarbu gerai pazinti savo organizmg, suprasti jo
reakcijg j fizinj kriivj ir jo neperdozuoti (Saukiené,
2014). SavarankiSkai sportuojantieji abejoja, kam
skirti daugiau laiko — vadinamosioms kardiotreni-
ruotéms (iStvermés lavinimui) ar svoriy Kilnojimui,
t. y. pratyboms raumeny jégai lavinti. Teigiama, kad
abu buidai geri, taciau darbas su svoriais yra nau-
dingesnis, nes tokios treniruotés suaktyvina meta-
bolizma iki 36 valandy ir po treniruotés organizmas
toliau s€kmingai degina riebalus. Bégdami ar min-
dami dviratj kalorijas deginame labai greitai ir tik
treniruotés metu. Kai kurie Saltiniai pazymi, kad
moterys daZzniau tiki, jog norint mazinti kiino rie-
baly kiekj biitina atlikti galimai daugiau iStvermeés
pratyby. Taciau sporto klubuose dazniausiai siiilo-
ma mankstintis atliekant jégos lavinimo pratimus.
Sio miisy darbo tikslas — nustatyti irdies ir krauja-
gysliy sistemos ir energijos eikvojimo ypatybes, kai
sveikata stiprinanciose pratybose taikomos iStver-
més ugdymo ar jégos lavinimo uzduotys.

Metodika

Tiriamieji. Tyrime dalyvavo keturiolika jau-
ny merginy (amzius — 18,3 + 0,1 m., Gigis — 1,69 +
0,02 m, KMI — 21,2 + 0,6 kg/m?). Visos merginos
reguliariai nesportavo, tik du kartus per savaitg da-
lyvaudavo kiino kultiiros pamokose.

Tyrimo eiga. Tiriamosios atsitiktine tvar-
ka buvo paskirstytos j dvi grupes. Viena grupé

pirmaja savait¢ atliko 30 min. trukmés bégimo uz-
duotj, kita — 30 min. trukmés jéga lavinancius prati-
mus su svoriais. Po savaités merginos atliko jau kito
pobtidzio pratybas. Tyrimo pradzioje po 20 min.
adaptacijos (ramus sédéjimas), merginoms buvo
pamatuotas tigis, kiino masé bei arterinis kraujo
spaudimas (AKS). Kiekvienai tiriamajai buvo uzde-
damas Sirdies ritmo dirZas-siystuvas, prie juosmens
tvirtinamas aktigrafas, jvedami asmeniniai duome-
nys ir prietaisas aktyvuojamas, kad registruoty fizi-
nio aktyvumo duomenis. Pradzioje tiriamosios atli-
ko standartizuota 15 min. manksta ir po to pratyby
uzduotj. SSD buvo registruojamas nepertraukiamai
visg pratyby laikg. Tiriamosios buvo sveriamos ir
vél matuojamas AKS praé¢jus 3 min. po pratyby, po
1 valandos ir kitg diena, t. y. po 24 valandy.

Kino masei nustatyti (kg) ir kiino masés in-
deksui (KMI) apskaiciuoti buvo naudojamos kiino
maseés komponenty analizatorius ,,Tanita TBF-300*
(Japonija). AKS matavimai buvo atliekami netiesio-
giniu auskultaciniu Korotkovo buidu. Merginy fizi-
nis aktyvumas (FA) buvo vertinamas naudojant ak-
selerometrg ,,Tri-axis ActiTrainer Activity Monitor*
(1 pav.), i kurj jdiegus kompiutering programag ,,Acti
Life* buvo matuojamas ir apskaiciuojamas pratyby
metu turéto fizinio aktyvumo lygmeny (procentais
nuo visos pratyby trukmés) reikSmés: labai didelis
intensyvumas; didelis intensyvumas; vidutinis in-
tensyvumas; mazas intensyvumas; sédima veikla;
bei vidutinio ir didelio intensyvumo suma ) (V+D).

Kalorimetrija. Organizmo energijos sanaudos
(sudeginty kalorijy kiekis) apskaiciuotos naudojant
kalorijy deginimo skaiciuokle (Keytel et al., 2005).
I skai¢iuokle reikéjo jvesti tiriamojo duomenis: lytj,
amziy, kano svorj, SSD ir laika (zr. formule). Sude-
gintas kilokalorijas skai¢iavome viso tyrimo metu
(110 min.) ir atskirai 30 min. iStvermeés bei jégos la-
vinimo pratyby metu.
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a

b

1 pav. Sirdies ritmo dirzas-siystuvas (a) ir (b) — aktigrafas bei jy padétis tiriamajam atlickant i§tvermeés ir jégos pratybas

Istverme ir jégq lavinancios pratybos. Tai buvo
30 min. trukmeés bégimas ristele, bégant ratu len-
gvosios atletikos manieze. Tiriamosioms buvo nu-
rodyta, kad, atsiradus dusimui ar nemaloniam sun-
to neprireiké. Baigusios bégti, tiriamosios Zingsniu
¢jo 200 m iki tyréjy stalelio.

Jégos lavinimo pratybos. Pratybose jégai lavinti
tirilamosios atliko placiai daugelyje metodiniy re-
komendacijy sitilomus pratimus prie treniruokliy,
skirtus trims pagrindiniams kiino segmentams: po
du pratimus virSutiniajai kiino daliai, viduriniajai ir
apatiniajai. Tirilamosioms prie$ savaite iki jégos pra-
tyby buvo nustatytas maksimalusis raumeny grupés
pajégumas (pakeliamas svoris), pagal kurj buvo ap-
skaiCiuotas 70 % kriivis busimoms pratyboms, at-
liekant po 12 judesiy cikly (Kraemer et al., 1996;
Bompa et al., 1998). Pilvo preso ir nugaros raume-
nims pratimas buvo kartojamas 15 karty, jveikiant
savo kiino svorj. Visus §eSis pratimus pasikartojan-
Cia seka tiriamosios atliko po 3 kartus. Tarp pratimy
buvo iki 1-2 min. poilsis.

Statistika. ApskaiCiuotas aritmetinis vidurkis,
standartinis nuokrypis, aritmetinio vidurkio paklai-
da ir procentinis pokytis. ReikSmiy skirtumy pati-
kimumui nustatyti taikytas parametrinis t kriterijus
priklausomoms imtims. Skirtumas laikytas patiki-
mu, kai p <0,05.

Rezultatai

Gauti tyrimo rezultatai parode, kad SSD kai-
ta, atliekant skirtingo kryptingumo (iStvermés
arba jégos) pratybas, reikSmingai skyrési (2 pav.).
30 min. trukmes iStvermés pratyby metu viduti-
nis SSD buvo 163,9 + 2,3 k./min, o jégos pratyby
metu — 140,3 + 2,5 k./min, SSD vidutiniy reik§miy
skirtumas buvo 14,2 + 2,1 %. Jau 3-ig pratyby mi-
nute SSD vidutinés reik§més (p < 0,05) buvo reiks-
mingai didesnés nei pratyby pradzioje. 6-3 minute
iStvermés pratyby metu buvo pasiektos maksima-
lios SSD reik§més ir vidutinikai sudaré 162,5 +
1,9 k./min. Toliau viso bégimo metu SSD reik§més
nesiskyrée ir tik pacioje pabaigoje dar Siek tiek pa-
didéjo — iki 168,7 £+ 3,0 k./min. Jégos pratyby metu
SSD kito netolygiai — tai sumazédavo, tai padideé-
davo, didZiausios SSD vidutinés reik§meés buvo uz-
registruotos 12-21-3 pratyby minut¢ — nuo 146,0 +
2,0 k./min. iki 146,7 &+ 3,2 k./min. Po abejy pratyby
pra¢jus 3 min. SSD reik§més dar nebuvo pasieku-
sios iki prie§ pratybas buvusio lygio (p < 0,05). Ly-
ginant visos trukmés abejy pratyby SSD vidutines
reikSmes, registruojant jau nuo pirmyjy minuciy,
jos reiksmingai (p < 0,05) skyrési tarpusavyje net
ir po 3 min., pasibaigus pratyboms.
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2 pav. SSD kaita atlickant 30 min. trukmés i§tvermés ir jégos pratybas

Analizuojant individualias tiriamyjy SSD reiks-
mes, atliekant skirtingo kryptingumo pratybas, ste-
bimi individualiis SSD skirtumai. Vienoms tiriamo-
sioms SSD spar¢iai didéjo antroje bégimo dalyje, ki-
toms antroje dalyje smarkiai sumazéjo ir toks iSliko
iki pabaigos, dar kitoms SSD didéjo iki 1/3 bégimo
trukmés ir, pasiekus maksimalig reikSme, visg liku-
sj laika SSD reik§més mazéjo. Analizuojant bégimo
zingsniy skai¢iy per minutg visg bégimo laikg tiria-
mosios islaiké beveik nepakitusj.

Lyginant SSD reik§miy kaitg atliekant jégos pra-
tybas su svoriais, matyti, kad SSD dinamika buvo
banguota. Didelj SSD kritima lémé didesni poilsio
intervalai tarp atskiry pratimy ir pratimy serijy. To-
dél derinant trumpa fizinj kravj ir ilgesnes poilsio
pauzes jégos pratyby su svoriais metu nebuvo pa-
siektos didelés SSD reik$més, palyginti su tolygiu
iStvermés bégimu.

Jau po mankstos, dar labiau pratyby pabaigoje ir
pra¢jus 3 min. po ju SSD vidutinés reik§més abejy
pratyby metu buvo reikSmingai padidéjusios, paly-
ginti su ramybés reikSmémis (p < 0,05). Didziausios
SSD reiksmés buvo uZregistruotos abejy pratyby
pabaigoje (168,7 £ 3,0 k./min. bégimo ir 139,5 +
3,0 k./min. su svoriais. Abejy pratyby pabaigoje ir

pra¢jus 3 min. po jy SSD reik§meés statistiskai reiks-
mingai buvo didesnés atliekant iStvermés bégima,
palyginti pratybas su svoriais. Jau pra¢jus valandai
po pratyby ir po 24 valandy SSD reik§més grjzo
pradinj lygj ir nuo jo reikSmingai nesiskyre.

AKS reikSmiy kaita pateikta 3 pav. Sistolinio
kraujo spaudimo (SKS) ir diastolinio kraujo (DKS)
reik§mes buvo reikSmingai didesnés uz reikSmes ra-
mybés blisenos metu po mankstos ir abejy pratyby
pabaigoje. Esant ramybés biisenos buvo registruo-
jamos maksimaliai mazos tiriamyjy SKS reikSmeés
abiejose grupése — atitinkamai 108,8 + 2,5 mmHg
pries bégima ir 107,9 £ 1,8 mmHg pries jégos la-
vinimo pratybas. Didziausios SKS reikSmés praé-
jus 3 min. po bégimo ir jégos pratyby — atitinka-
mai 127,9 + 2,8 mmHg ir 115,0 £ 1,5 mmHg. Ir jos
skyresi reikSmingai tarpusavyje (p < 0,05). DKS
reikSmiy dideliy poky¢iy nebuvo uzregistruota per
visg tyrimo laikotarpj. Apibendrinant AKS kaitg,
galima konstatuoti, kad pratyby metu ir po jy buvo
stebéta normali reakcija j kriivi: pratyby metu SKS
did¢jo, DKS — mazéjo, o atsigavimo metu stebimas
grizimas iki pradiniy reik§miy, registruoty pries
pratybas.
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Pastaba: * — statistiSkai reik§mingas skirtumas (p < 0,05), palyginti su ramybés busena;
# — statistiSkai reik§mingas skirtumas (p < 0,05), palyginti su skirtingo kryptingumo pratybomis.

FA intensyvumo lygiy pasiskirstymas pagal visy
pratyby trukmeés procenting dalj matyti 4 pav. Jeé-
gos lavinimo pratybose didziausig procentine lai-
ko dalj aktigrafe jdiegta kompiuteriné programa
»Acti Life* priskyré intensyvumo zonoms, kurios
jvardijamos kaip ,,sédimo® ir ,,lengvo* kriivio in-
tensyvumas — atitinkamai 46,9 £ 1,3 % ir 42,8 +
1,5 %. Sios procentinés reikimés buvo reik§mingai
didesnés uz analogiskas reikSmes, registruotas bé-
gimo pratyby metu (p < 0,05). Lyginant ,,vidutinio®,

»sunkaus®, ,labai sunkaus“ bei Y (V+D) atitinkan-
¢ius intensyvumo lygmenis matyti, kad reikSmingai
didesng Sios intensyvumo zonos pratyby procenting
dalj sudar¢ iStvermés lavinimo pratybos. > (V+D)
duomeny analizé¢ parode, kad iStvermés pratyby
metu merginy organizmas net tris kartus daugiau
laiko mankstinosi ,,vidutinio® ir ,,sunkaus® intensy-
vumo lygmeniu, nei tai buvo per tokios pat trukmeés
jégos lavinimo pratybas.

60
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0 J__LI
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4 pav. FA lygiy pasiskirstymas procentais, palyginti su visa pratyby trukme
# — statistiSkai reik§mingas skirtumas (p < 0,05), palyginti su skirtingo kryptingumo pratybomis;
> (V4D) — viso tyrimo metu (sujungiant mankstos, pratyby ir atsigavimo metu registruotus duomentis).

Energijos sgnaudos, t. y. iSeikvoty kalorijy kie-
kis, atliekant skirtingo kryptingumo pratybas, pa-
teiktas 5 pav. Palyginus abejy pratyby viso tyrimo

metu sudeginty kalorijy kiekj ir atskirai per 30 min.
iStvermeés ir jégos pratybas nustatyti statistiSkai
reikSmingi skirtumai. IStvermés pratyby tyrime
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energijos sgnaudos sudaré 812,5 £+ 25,2 kcal, o jé-
gos pratyby tyrime buvo sudeginta 712,6 + 27,6 kcal
(p <0,05).

1000 OIstvermés pratybos
300 I # B Jégos pratybos
_. 600
£
400 #
200
0 LS
Viso tyrimo metu 30 min. pagrindinés pratybos

5 pav. ISeikvotos energijos kiekis (kcal) skirtingos trukmés ir kryptingumo pratybose
# — statistiSkai reik§mingas skirtumas (p < 0,05), palyginti su skirtingo kryptingumo pratybomis.

Lyginant tik 30 min. trukmes iStvermeés ir jégos
pratybose sudegintas kalorijas, skirtumas tarp pra-
tyby buvo labai panasus ir buvo atitinkamai 333,5 +
15,3 kcal ir 260,4 + 18,1 kcal. Lyginant skirtingo
kryptingumo pratybas, abiem atvejais $is skirtumas
vidutiniskai buvo 12,1 %, kadangi sunaudoty ka-
lorijy kiekj skai¢iavome skaiciuokle pagal vidutinj
SSD pratybose. Abiem atvejais didesnis sudeginty
kalorijy kiekis buvo apskaiciuotas istvermés bégi-
mo pratybose, esant reikimingai didesnéms SSD
reikiméms. Sie rezultatai patvirtina kity autoriy
duomenis, kad atlickant iStvermés krovj energijos
eikvojimas vyksta sparciau nei jégos treniruotéje,
atliekant pratimus su svoriais.

Aptarimas

Sportas ir fizinis aktyvumas yra svarbiis, ne-
pakei¢iami reiSkiniai visy amziaus grupiy Zmoniy
fiziniam, kognityviniam, funkciniam, sensomotori-
niam, psichosocialiniam vystymuisi, ypac vaikys-
tés ir jaunystés amziaus tarpsniais (Hardman, 2011).
Nusprendusieji pradéti mankstintis ir stiprinti svei-
kata klausia, kiek laiko ir kokio fizinio aktyvumo
reikia, kad biity pasiektas tam tikras efektas. Taigi
tyréjai ir stengiasi rasti ir pateikti atsakymus j Siuos
aktualius klausimus apie pratyby intensyvuma, daz-
nj, trukme bei kruvio pobidj, sickiant atitinkamy
tiksly (Howley, 2001). Yra zinoma, kad organizmo
reakcija | fizinj kriivj ir besiformuojantys adaptaci-
niai pokyc¢iai priklauso nuo FA pobtdzio (Enoka,
1994; Giles, Koehle, 2014; Marzolini et al., 2018).
Fizinio darbo intensyvumas yra tiesiogiai susijgs su

raumeny darbo energiniu apripinimu (Poole, Jones,
2012), todél kriivio metu vyksta organizmo funkci-
ju suaktyvéjimas, o po fizinio kriivio — atsigavimo
procesams uztikrinti kurj laikg po kruvio islieka
suaktyvejusi daugelio organizmo funkcijy veikla
(Poole, Jones, 2012; Lieber et al., 2017).

Sio tyrimo rezultatai parodé, kad daug didesnés
SSD reik§més buvo registruotos merginoms atlie-
kant iStvermés bégimo uzduotj nei jégos lavinimo
pratimus. Energijos sanaudos buvo apie 12 % dides-
nés iStvermeés pratyby metu. IStvermés bégimo pra-
tybose reikSmingai didesn¢ pratyby dalj nei jégos
lavinimo pratybose sudar¢ vidutinio, sunkaus, labai
sunkaus fizinio aktyvumo lygmenys. Biitina pazy-
méti kad beveik visos tiriamosios, atlickant bégimo
uzduotj, nesugebejo kontroliuoti bégimo intensyvu-
mo ir vis virsijo duotus nurodymus (70-75 % mak-
simalaus SSD). Taigi pradedanciosioms savaran-
kiskai bégioti, siekiant kontroliuoti pulsa, kad uz-
tikrinty tikslingesnj ir efektyvesnj mankstinimasi,
rekomenduojama naudoti asmeninius pulso matuo-
klius. Tyrime dalyvavusios merginos gerai toleravo
tiek iStvermes, tiek jégos lavinimo pratybas — buvo
konstatuota, jog po 24 val. organizmas atsigavo ir
liekamyjy nuovargio poZymiy jau nebuvo.

IStvermés bégimo metu tiriamosioms iSlaikant
ta pat] bégimo tempa padidéjes kraujo kiekio po-
reikis vyksta didinant SSD, o kity merginy stabi-
lizavesis SSD rodo pakankamai stabily organizmo
apriipinimg krauju. Dar kity tiriamyjy nuolat Siek
tick mazéjantis SSD leidzia daryti prielaida, kad
tiriamosios, keisdamos bégimo tempg ir jam tapus
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ekonomiskesniam, sumazina energijos poreikj ir
atitinkamai kraujotakos intensyvuma. Literatiiroje
vienareikSmiskai apibréziama, kad kraujotakos re-
guliavimas yra pritaikytas pakankamam energiniy
medziagy ir deguonies tiekimui j dirbancius raume-
nis palaikyti. Visa tai yra uztikrinama keiciant rau-
meny kraujotakos intensyvuma, kuris yra reguliuo-
jamas derinant Sirdies darba ir bendrajj periferinj
pasipriesinima (Poderys, 1997; Poskaitis, 2008).

Jéga yra reikSminga fizinés sveikatos ypatybe
(Cantell et al., 2008; Karatrantou et al., 2017). Ilga
laika Sirdies ir kraujagysliy sistemos prevencijos ir
reabilitacijos programose fizinio aktyvumo teigia-
ma jtaka buvo suprantama kaip aerobinio darbin-
gumo gerinimas. Taciau vis daugéja publikacijy,
kuriose pateikiama jéga ugdanciy pratimy nauda
jrodanciy fakty ir vis dazniau jégos pobuidzio prati-
mus rekomenduojama jtraukti j Sirdies ir kraujagys-
liy sistemos galimybiy didinimo ar net reabilitacijos
programas (Vainoras, 2004; Karatrantou et al., 2017;
Wong, Figueroa, 2019). Publikacijose atkreipiamas
démesys ] jégos pobudzio fiziniy pratimy poveikij
Sirdies ir kraujagysliy sistemai bei $iy pratimy tiks-
linguma pradiniuose sveikatos stiprinimo fiziniais
pratimais etapuose. Pripazjstama, kad Sirdies ir
kraujagysliy sistemos funkciniy rodikliy dinami-
ka, atskleidzianti daugelio fiziologiniy mechanizmy
saveikas, atliekant jégos pobiidzio fizinius krtvius,
dar néra detaliai iStirta.

ISvados

1. 30 min. trukmés iStvermés lavinimo pratyby
metu merginy energijos sagnaudos yra apie 12 % di-
desnés nei tokios pacios trukmés pratybos, kuriose
atliekami jégos lavinimo pratimai. IStvermeés bégi-
mo pratybose reikSmingai didesn¢ pratyby dalj nei
jégos lavinimo pratybose sudaro vidutinio, sunkaus,
labai sunkaus fizinio aktyvumo lygmenys.

2. Kai sveikatg stiprinanciy pratyby metu mergi-
nos atliko tolygaus bégimo uzduotj, vidutinés SSD
reik§meés yra reikSmingai didesnés nei pratybose,
kuriose buvo atlickami jégos lavinimo pratimai.
Reik$mingas SSD skirtumas tarp jégos ir idtvermeés
pratyby registruojamas jau mankstos bei pratyby
metu iki jy pabaigos. Po abejy pratyby praéjus valan-
dai SSD atsigavo ir nesiskyré nuo pradiniy reik§miy.

3. Vertinant tiek SSD, tiek AKS rodiklius kons-
tatuota, kad po 24 val. lickamyjy nuovargio pozy-
miy 30 min. trukmes pratybos nesukéle — tokio po-
biidzio pratybas merginos gali atlikti kasdien.
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CARDIOVASCULAR CHANGES AND ENERGY WASTE DURING THE ENDURANCE OR STRENGTH
TYPE TASKS USED IN HEALTH PROMOTION SESSION

Monika Trinkiinaité', Nijolé Ankudaviciené’, Dr. Eugenijus Trinkiinas', Dr. Kristina Poderiené’,
Prof. Dr. Habil. Jonas Poderys’

Lithuanian Sports University, Institute of Sport Science and Innovations’

Gymnasium of Kaunas Jonas Basanavicius’

SUMMARY

Aim of this study is to identify the features of cardiovascular and energy wastage when endurance training
or strength training is used in health promotion session.

Methods. Young girls (n = 14, age 18.3 = 0.1 years and BMI 21.2 + 0.6 kg/m?) took part in two health
promotion sessions. The first session was 30-minute jogging task and second session — 30-min strength training
exercises. The HR was recorded continuously throughout the exercising, at one and at 24 hours after the session.
Physical activity was assessed using the actigraph (Tri-axis Acti Trainer Activity Monitor), which by use of
installed the computer programs Acti Life’s allows to measure, calculate and report about the intensity levels of
physical activity during exercising.

Results. The results obtained during the study showed that there was a significant difference in cardiac
responses to different types of exercising. During a 30-minute endurance training the averaged HR was 163.9+2.3
b./min and during the strength training — 140.3 + 2.5 b./min. The greatest difference between endurance and
strength exercising in systolic blood pressure was observed at 3rd minute of recovery after exercising, i.e.
1279 £ 2.8 mmHg and 115.0 £ 1.5 mmHg, respectively (p < 0.05). Diastolic blood pressure values did not
differ significantly between various types of exercising throughout the study. We found that the maximum
percentage of exercising time in strength type session consisted in intensity zones, named as “sitting” and
“light”, respectively, 46.9 £ 1.3% and 42.8 + 1.5%. In comparison, during the endurance session a significantly
higher percentage of “medium”, “heavy” and “very heavy” intensity levels was found. Comparison of energy
waste values showed that there a significant difference, i.e. in the endurance training session — 812.5 + 25.2 kcal,
while in the strength training session — 712.6 + 27.6 kcal (p < 0.05).

Discussion and Conclusions. The energy waste in young girl’s cohort during the 30-minutes aerobic exercising
is about 12 percent higher than during the same duration of strength training. Significantly, higher percentage
of exercising time in intensity zones named as “medium”, “heavy” and “very heavy” intensity levels was found
in endurance training session. The HR during the endurance training session are significantly higher than in
strength training session. After both types of exercising, HR recovers fast and at one hour after the workloads
did not differ from the baseline. The dynamics of HR and ABP indicators showed that after 24 hours after the
exercising there were no signs of residual fatigue and that the girls can do this kind of exercising every day.

Keywords: health promotion, endurance training, strength training, energy waste.
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Ekstremaliu vandens sportu uZsiimanciy Zmoniy danty traumy
paplitimas
Karolis Vasiliauskas, prof. dr. Eglé SlabSinskiené, doc. dr. Eglé Aida Bendoraitiené,

doc. dr. Ingrida Vasiliauskiené

Lietuvos sveikatos moksly universitetas, Medicinos akademija, Odontologijos fakultetas

Santrauka

Problemos aktualumas. Pastaruoju metu burnos ertmés ir veido srities traumos tampa vis didesne sveikatos pro-
blema jvairiose sporto Sakose. Intensyvus fizinis aktyvumas suteikia daug naudos, bet kartu gali sukelti burnos ertmés
ir veido srities traumas. Traumos gali jvykti dél kontakto su kietais pavirsiais ir sporto jranga, dél kritimy.

Tikslas. Nustatyti vandens sportu uzsiimanciy Zzmoniy dazniausiai patiriamas danty traumas.

Tyrimo organizavimas ir metodai. Tyrime dalyvavo vandens sportu — jégos aitvarais ir vandenlentémis — uzsiiman-
tys asmenys. Apklausti 383 respondentai. Anketq sudaré 26 klausimai. Tyrimo metu surinkti duomenys buvo koduo-
jami SPSS 20 versijos programiniu paketu. Pasirinktas statistinio patikimumo lygmuo, kai p < 0,05. Priklausomybé
tarp kokybiniy parametry buvo jvertinta remiantis chi kvadrato () kriterijumi.

Rezultatai. Tyrimas parodé, kad jégos aitvary sportu uzsiima 26,0 %, vandenlenciy sportu — 32,4 %, jégos aitvary
ir vandenlenciy sporto Sakomis — 42,6 %. Danty traumas buvo patyre 74,4 % sportuojanciyjy. 50,7 % respondenty
patyré lengviausiq traumq — danty sumusimg, 18 % patyré danties vainiko traumgq, 5,7 % klibéjo dantis ir 1,6 % pa-

tyré danties ismusimq.

Isvados. Du trecdaliai sportuojanciyjy buvo patyre danty traumy, taciau daugiau nei pusé respondenty patyré
danty sumusimgq, beveik penktadalis patyré danties vainiko traumgq. Jégos aitvary sportu uzsiimantys sportininkai
statistiSkai reikSmingai dazniau patyré traumas. Jégos aitvary sportu uzsiimantieji 2 kartus daugiau patyré abiejy

zandikauliy danty traumy (p < 0,001).

RaktaZodZiai: danty traumos, sportininky patiriamos traumos.

Ivadas

Pastaruoju metu burnos ertmés ir veido srities
traumos tampa vis didesne sveikatos problema jvai-
riose sporto Sakose. Tai ypac didelé problema eks-
tremaliose sporto Sakose (Cubukcu et al., 2011).

Intensyvus fizinis aktyvumas suteikia daug nau-
dos, bet kartu gali sukelti burnos ertmés ir veido
srities traumas. Traumos gali jvykti dél kontakto
su kietais pavirsiais, su sporto jranga, del kritimy
(Emerich, Kaczmarek, 2010). Buvo atlikta jvai-
riy sporto Saky dideliy sportininky grupiy tyrimai
(Yesil Duymus, Gungor, 2009; Kroon et al., 2016),
kurie parodé, kad vidutiniskai veido srities ir burnos
traumos sudaro 31 % visy pasitaikanciy traumy.

I burnos ir veido srities suzeidimy grupe¢ jeina:
minkstyjy audiniy zaizdos, vieno ar keleto danty lu-
ziai arba praradimas (daZniausiai prarandami ir trau-
muojami virSutinio Zandikaulio kandziai). Reciau

patiriamos traumos: alveolés kaulo luZziai, apatinio

zandikaulio liziai, smilkininio apatinio Zandikaulio

trauminiai pazeidimai (Fasciglione et al., 2007).

Po danty ir Zandikauliy trauminiy pazeidimy gali
1$sivystyti komplikacijos, kurios gali tapti problema
visam gyvenimui. Po danties avulsijos (visisko is-
musimo), dantis gali neprigyti ar po keleriy mety
atsirasti danty Sakny rezorbcija.

Darbo tikslas — nustatyti jégos aitvary ir vanden-
lenciy sportu uzsiimanciy zmoniy dazniausiai pati-
riamas veido ir danty traumas.

Darbo uzdaviniai:

1. Nustatyti, kaip daznai ir kokias veido srities ir
danty traumas daZzniausiai patiria jégos aitvary ir
vandenlenciy sportu uzsiimantys zmong¢s.

2. Kokio amziaus ir kaip ilgai sportuojantys asme-
nys dazniau patiria danty traumas.
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3. Kokiu vandens sportu uzsiimantys asmenys daz-
niau patiria danty traumas.

Tyrimo organizavimas ir metodai

Tiriamyjy imtis. Tyrime dalyvavo vandens spor-
tu (jégos aitvarais ir vandenlentémis) uzsiimantys
asmenys.

Neéra tiksliai Zinomas skai¢ius zmoniy, kurie
Lietuvoje uzsiima Siomis sporto Sakomis. [vairiy
Saltiniy duomenimis, $iuo sportu uzsiima 5 000—
7 000 Zmoniy. Respondenty skai€iui nustatyti tyri-
me laikyta, kad sportuoja 7 000 zmoniy.

Norint pasiekti reikSmingy tyrimo rezultaty, rei-
kéjo apklausti tam tikrg respondenty skaiciy, jverti-
nant 5 % paklaida.

n = 1/(A*+1/N), ¢ia:

n — imties dydis (respondenty skaicius, kuriuos
bitina apklausti),

A — leidziamos imties paklaidos dydis, miisy
atveju 5 %,

N — generaliné imtis.

Pagal pateikta formule nustatyta, kad reikia ap-
klausti 376 sportininkus.

Tyrimo tikslui bei uzdaviniams pasiekti buvo
specialiai Siam tyrimui sudaryta anonominés ap-
klausos anketa, gautas Lietuvos sveikatos moksly
universiteto (LSMU) Bioetikos komiteto leidimas
Nr. BEC-OF-83 atlikti §j tyrima. Prie§ apklausg buvo
atliktas bandomasis tyrimas. Jo metu buvo patikrin-
ta anketa. Bandomaja anketg pildé 10 respondenty.
Jie iSsaké savo nuomone apie pateiktus klausimus
ir atsakymy variantus. Atsizvelgiant | komentarus,
anketa patobulinta. Pirma anketos dalis — demogra-
finiai klausimai, antra dalis — klausimai, kurie padés
nustatyti, ar sportininkai yra patyr¢ danty traumy ir
kokios jos yra. Anketoje pateikiami uzdarieji klau-
simai, kadangi taip lengviau pasirinkti atsakyma.

Tyrime dalyvaujantys asmenys buvo supazin-
dinti su tyrimo turiniu. Tiriamiesiems pateikiama
informacija apie atliekamo tyrimo tikslus, eigg ir re-
zultaty pateikimo formga. Tyrimas savanoriskas. Ty-
rimui atlikti gautas apklausiamyjy sutikimas. Pries§
atliekant apklausg, respondentams buvo paaiskinta
anketos pildymo tvarka. Tyrimui garantuotas visis-
kas anonimiskumas, todél prasoma kuo nuosirdziau
atsakyti j pateiktus klausimus. Tyrime dalyvavo ir
buvo apklausti 383 respondentai.

Tyrimo metu surinkti duomenys buvo koduoja-
mi SPSS 20 versijos programiniu paketu. Pasirink-
tas statistinio patikimumo lygmuo, kai p < 0,05.

Priklausomybé¢ tarp kokybiniy parametry buvo
jvertinta remiantis (*) kriterijumi. Rezultatams pa-
vaizduoti buvo naudojamos stulpelinés diagramos,
absoliuciy ir procentiniy dazniy lentelés.

Tyrimo rezultatai

Jégos aitvarai yra gana nauja sporto Saka visa-
me pasaulyje, o Lietuvoje pirmieji sportininkai at-
sirado tik apie 2008—2009 metus. Dabartiniu metu
Lietuvoje aktyviai jégos aitvary sportu uzsiima apie
5 000 sportininky. Vandenlentés Lietuvoje taip pat
nauja sporto Saka ir daugiau populiaréti pradéjo tik
tada, kai prad¢jo steigtis daugiau vandenlenciy par-
ky, t. y. mazdaug pries 5 metus.

IS viso tyrimo anketas uzpildé 383 sportuojantys
asmenys. Didzioji dauguma (90,3 %) — vyrai. Tyri-
me dalyvavo tik apie deSimtadalis (9,7 %) motery.

Tyrime dalyvavo sportininkai nuo 18 iki 47 mety,
amziaus vidurkis 29,29 mety (6,24 m.). Pagal am-
ziy tiriamieji buvo suskirstyti j 3 amziaus grupes:
I grupéje — 25 m. ir jaunesni (116), II grup¢je — 25—
32 mety (147) ir I1I grupéje — 33 m. ir vyresni (120)
sportininkai.

Jégos aitvary sportu uzsiéme 26 %, o abi sporto
Sakas kultivavo 74 % apklaustyjy.

Pagal tai, kiek mety uzsiima vandens sportu,
tiriamieji suskirstyti j 2 grupes. 178 sportininkai,
kurie sportuoja maziau nei 4 metai, buvo priskirti
I grupei, 205 sportininkai, kurie sportuoja daugiau
nei 4 metai, priskirti II grupei.

Jégos aitvarai ir vandenlentés yra priskiriami
ekstremalaus sporto krypciai. Ekstremalaus sporto
metu sportininkai patiria nemazai traumy: tai veido
srities, galvos suzeidimai (kaukolés traumos), kauly
luziai, stuburo, raisciy ir raumeny traumos. Tyrime
mums buvo svarbu suzinoti, ar tiriamieji buvo pa-
tyre veido srities traumy. Veido srities traumy buvo
patyre 71,5 %, nebuvo patyre — 28,5 % tiriamyjy.
Daugiausiai apklaustyjy (du trecdaliai) pazymejo,
kad yra patyr¢ liipos suzalojimus, ketvirtadalis —
smakro bei kaktos suzeidimus ir daugiau nei deSim-
tadalis — nosies suzeidimus.

Rezultatai parod¢, kad mazesnj laiko tarpg spor-
tuojantys asmenys buvo patyre¢ daugiau veido srities
suzalojimy. Skirtumas skyrési statistiskai reikSmin-
gai (%> = 23,481, p < 0,001) (1 lentele).


https://doi.org/10.15823/sm.2019.95.9

72

SPORTO MOKSLAS /2019, Nr. 1(95), ISSN 1392-1401 (Print) / ISSN 2424-3949 (Online), https://doi.org/10.15823/sm.2019.95.9

1 lentelé
Sportininky patirtos veido srities traumos
Ar buvo patyre veido srities traumy Patirtos veido traumos
Sportininky grupes Buvo, Lupos, Nosies, Smakro, Kaktos,
Nebuvo, % (N) % (N) % (N) % (N) % (N)
% (N)
Sportininky < nei 4 metai 59,6 (106) 40,4 (72)! 49,4 (88) 5,1(9) 19,7 (35) 9,0 (16)
grupé pagal

sportavimo laika | > nei 4 metai 82 (168) 18,0 (37) 80 (164)* 19 (39)* 33,2(68)° 35,1(72)°
ITgr.25m. ir< 66,4(77) 33,6 (39) 54,3 (63) 6,0 (7) 21,6 (25) 9,5 (11)°
Grupé pagal I gr. 25-32 m. 61,9(91) 38,1 (56) 56,5 (83) 8,2(12) 29,9 (44) 26,5 (39)
amziy II gr. 33 m. ir > 88,3 (108) 11,7 (14)2 27,7(106)” 24,2(29)8 28,3 (34) 31,7(38)
Bendras 71,5 (274) 28,5 (109) 65,8 (252) 12,5 (48) 26,9(103) 23,0(88)

"L =1,%*=23,481,p<0,001;21.1. =2, ¥* = 24,842, p < 0,001; * L.

LL=1,=8,842,p<0,0l; Ll =1, %= 36,767, p < 0,001; " 1. =2,

2> = 18,015, p < 0,001.

Nagrin¢jant veido srities traumy daznumg gru-
pése pagal amziy, gautas statistiSkai reikSmingas
skirtumas, kuris parodé, kad vyresni sportininkai
(IIT grup¢) buvo atsargesni, galbilit maziau rizikin-
gi, todél veido srities traumy patyré maziau. I ir II
grupiy sportininkai patyré 3 kartus daugiau veido
srities traumy, palyginti su III grupe (1 lentel¢).

Lipos ir smakro suzeidimy maziau patirties tu-
rintys sportininkai (< nei 4 metai) patyré beveik dvi-
gubai daugiau, nosies suzeidimy — beveik 4 kartus
daugiau, kaktos suzeidimy — SeSis kartus daugiau.
Nagrinéjant gautus rezultatus matyti, kad sportinin-
kai, kurie sportuoja daugiau mety, statistiskai reiks-

=1,92=39,542,p<0,001; * LL. = 1,2 = 16,958, p < 0,001; *
> =39,574,p < 0,001,° LL. = 2, x> = 21,845, p < 0,001, '1.1. =2,

mingai daZniau buvo patyr¢ lipos, nosies, smakro
bei kaktos suzeidimus.

IIT grupés tiriamieji statistiSkai reikSmingai re-
Ciau patyré lipos suzalojimus, taciau dazniau susi-
zalojo nosj. Tiriant smakro susizalojimus grupése
reik§Smingo skirtumo nebuvo. I grupés sportininkai
statistiSkai reikSmingai dazniau patyré kaktos suza-
lojimus (L1. =2, ¥* = 18,015, p < 0,001). 33 m. ir vy-
resni sportininkai dvigubai maziau nei 18-32 mety
sportininkai patyreé liipos suzalojimy, o kaktos suza-
lojimy — 3 kartus maziau nei I grupés sportininkai,
taciau 3 kartus dazniau patyré nosies suzalojimy.

2 lentele
Sportininky patiriamos danty traumos ir jy pobiidis tiriamyjy grupése
Sportininky grupés Patirty danty traumy pobudis
Nepatyre, Danty sumusimas, Vainiko trauma, Dantis klibéjo, Dantis iSmustas,
% (N) % (N) % (N) % (N) % (N)

Sportininky < nei 4 metai 41,6 (74) 40,4 (72) 10,1 (18) 4,5 (8) 3,4 (6)

grupé pagal

sportavimo laikg | > nej 4 metai 8,8 (18) 59,5 (122) 24,9(51) 6.8 (14) 0(0)

Sportininky Igr.25m. ir< 54,3 (63) 23,3 (27) 12,9 (15) 43 (5) 5,2 (6)

grupé pagal 1 gr. 25-32 m. 15,6 (23) 59,2 (87) 17,0 (25) 8,2(12) 0(0)

amziy III gr. 33 m. ir > 5,0 (6) 66,7 (80) 24,2 (29) 4,2 %(5) 0 (0)

Bendras 24,0 (92) 50,7 (194) 18,0 (69) 5,7(22) 1,6 (6)
LL.=1,*= 65,439, p <0,001; 1.1. = 2, y> = 84,724, p < 0,001
L1.=4, 2 =68,831, p <0,001; L.I. = 8, %> = 112,533, p < 0,001

Danty traumas buvo patyre net trys ketvirta-
daliai (74,4 %) sportuojanciyjy (2 lentel¢). 4 m. ir
daugiau sportuojantieji patyré beveik dvigubai dau-
giau danty traumy. Daugiau danty traumy patyré
25-32 m. II grupés sportininkai. Jy traumy daznu-
mas buvo dvigubai didesnis nei I grupés ir 3 kartus
didesnis nei III amziaus grupés respondenty.

Ilgesnj laikg vandens sportu uzsiimantys asme-
nys statistiSkai reikSmingai dazniau patyré danty
traumy (p < 0,001).

IT grupés tiriamieji patyré statistiSkai reikSmin-
gai daugiausiai danty traumy.
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Patyré traumgq danty

LL =1,y = 35,031, p < 0,001

Nepatyre

1 pav. Sportininky patiriamos danty traumos pagal tai, kokia
sporto Saka uzsiima

reikSmingas.

2 kartus daugiau dantis klib&jo. Analizuojant rezul-
tatus matyti, kad II ir III amzZiaus grupés sportinin-
kai statistiSkai reikSmingai dazniau patyré danties
sumus$ima, III grupés — vainiko trauma, o I grupés —
dazniau danties iSmusima (2 lentelé).

Dazniausiai buvo traumuoti 1 (34 %) arba 2
(25,6 %) dantys. Tarp grupiy buvo stebimas statis-
tiskai reikSmingas skirtumas. Ilgesnj laika spor-
tuojantiems asmenims (4 metai ir daugiau) dazniau
buvo traumuoti 2 arba 3 ir daugiau danty (L1. = 3,
x> = 79,935, p <0,001).

60%

50%

40% -

Beveik visi jégos aitvary sportu uzsiimantys 3 lentelé
asmenys (97,8 %) buvo patyre danty traumy — tai Kurio fandikaulio dantys paZeisti
trecdaliu didesnis rodiklis nei uzsiimanciyjy van- . o Kokia sporto $aka uZsiima
denlenciy sportu. Rezultaty skirtumas statistiskai | gy oo '© | Jégos aitvarai, | Vandenlentés /| - Bentras,
enienciy sportu. Rezultaty skirtumas statists dantys pazeisti N(%) | jegos aitvarai, | N (%)
N (%)
Nepazeisti 222 %) 92(31,7%) | 94(24,6 %)
0,
20.70% Virsutino 57(62,0%)* | 128 (44,1%) | 185 (48,4 %)
zandikaulio
Apatinio 8(8,7%) | 29(100%) | 37(9.7%)
zandikaulio
Abicjy zandikauliy | 25(27,2%)* | 41(14,1%) | 66 (17,3 %)

30% 25.60%
18.00%

20%

709,

10% ' 1,60%
0% T
Nepatyré Dantie Vainiko Dantis Danties
sumusimas trauma klibéjo iSmusimas

2 pav. Sportininky patirty danty traumy pobiidis

Nors du tre¢daliai tiriamyjy (74,4 %) pazyméjo,
kad patyré danty traumas, tac¢iau daugiau nei pusé
respondenty (50,7 %) patyré lengviausig trauma —
danty sumuSimg, beveik penktadalis patyré dan-
ties vainiko trauma (18 %), 5,7 % — dantis klib&jo ir
1,6 % — danties iSmusima (2 pav.).

Tyrimas parode, kad traumy daznis buvo tie-
siogiai susijes su laiku, kiek uzsiima sportu. Ilgiau
sportuojantieji patyré statistiSkai daugiau danty
traumy. 4 m. ir daugiau sportuojantieji patyre 4 kar-
tus daugiau danty traumy, trecdaliu daugiau danty
sumusimy, 2,5 karto daugiau vainiko traumy, bet
3 kartus maziau visisko danty iSmusimo. Trumpesnj
laika sportuojantieji statistiskai reikSmingai nebuvo
patyre traumy bei iSsimus¢ danty, o ilgesnj laika
sportuojantieji patyré danties sumusimo, vainiko
traumuy.

I grupés respondentai danty sumusimy patyré
3 kartus maziau, 2 kartus maziau patyré¢ danty vai-
niko traumy nei I1I grupés. II grupés sportininkams

1L =3, %% = 36,356, p < 0,001

Sportininkams daugiausia buvo traumuojami
virSutinio zandikaulio dantys — tai sudaré beveik
puse danty traumy (48,4 %) (3 lentelé). Sios traumos
pasitaikeé 5 kartus dazniau nei apatinio Zandikaulio
danty traumos (9,7 %) ir 3 kartus daugiau nei abiejy
zandikauliy danty traumos (17,3 %). Analizuojant
jégos aitvary bei vandenlenciy / aitvary sportu uz-
siimanciy sportininky duomenis, gauti statistiSkai
reikSmingi skirtumai, kurie parodé, kad beveik
2 kartus daugiau abiejy zandikauliy danty traumy
patiria jégos aitvary sportu uzsiimantys asmenys
(p <0,001).

Smulkiai analizuojant danty traumy daznumo
priklausomybe nuo laiko, kiek sportininkai uzsiima
Siuo sportu, nustatyta, kad kuo ilgiau sportuojama,
tuo daugiau patiriama traumy. 4, 6 ir 7 metus spor-
tuojantys zmongés statistiSkai reikSmingai dazniau
patyré danty traumy (p < 0,001).

Rezultaty aptarimas

Tyrime dalyvavo jvairaus amZziaus Zmonés nuo
18 iki 47 mety. Veido srities traumy buvo patyre
71,5 %. Daugiausia apklaustyjy (du trecdaliai) pa-
zymejo, kad yra patyre liipos suzalojimy, ketvirta-
dalis — smakro bei kaktos suzeidimy ir daugiau nei
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deSimtadalis — nosies suzeidimy. Miisy atliktame
tyrime 69 % sportuojanciyjy yra mate, kaip traumas
patiria Salia sportuojantys asmenys. S. Herbergerio
su bendraautoriais tyrime maziau vandensvydinin-
ky (44,0 %) buvo traumy liudininkai (Herberger et
al., 2012).

Jégos aitvary sporto Saka yra ,jauna“, todel
nepavyko rasti tyrimy, kur nagriné¢jamos bitent
jégos aitvarais uzsiimanciy sportininky patiriamos
veido srities ir danty traumos. Savo tyrime
Ch. Nickelis, O. Zernialas ir kt. jégos aitvary sporte
patiriamas traumas d¢l greicio ir kontakto prilygino
futbolininky patiriamoms traumoms (Nickel et
al., 2004). Kontaktas jégos aitvary sporte biina su
jrangos dalimis arba paciy sportininky.

I klausimg ,,Ar buvote patyre danty traumy uz-
siimdami vandens sportu® teigiamai atsaké net
285 respondentai (74,4 %), nepatyré — 25,6%. Nors
du tre¢daliai tiriamyjy (74,4%) pazyméjo, kad pa-
tyré danty traumy, taciau daugiau nei pusé respon-
denty (50,7%) patyré lengviausia trauma — danty su-
musima, beveik penktadalis patyré danties vainiko
trauma (18 %), 5,7 % — dantis klibgjo ir 1,6 % paty-
ré danties iSmusimg. S. Herbergerio ir kt. atlikta-
me tyrime vandensvydzio sporto Saka uZsiimantys
sportininkai daugiausia patyré danty vainiko liiziy
(Herberger et al., 2012). Vandensvydis yra kontakti-
nis sportas, kurio metu yra sunku i§vengti nestipriy
sumusimy, sukelianc¢iy Sig traumg. 21 % buvo pa-
tyre danty vainiky suzeidimy. R. Reis Franteros ir
kt. atliktame tyrime 69,7 % tirty krepsininky patyré
danty traumy (Reis Frontera R. et al., 2016).

Jaunesni ledo ritulio zaidéjai danty traumy pa-
tyré maziau — 12,7 %, vyresni patyré daugiau
(45,2 %) traumy (Afrashtehfar et al., 2017). M. Pe-
trovié ir kt. tyrime 40,8 % Sveicarijos rankininky
yra patyre danty vainiko liziy (Petrovi¢, Kiihl, Slaj
et al., 2016). 16 % Danijos ledo ritulio profesiona-
liy zaidéjy per karjerg yra patyrg bent vieng danties
vainiko 1iizj ar dantis buvo visai iSmustas (Vucic et
al., 2016). 19,7 % Sveicary rankininky zaidéjy taip
pat yra patyre danty trauma savo karjeroje, 40,8 %
daZniausiai yra danty vainiky laziai (Petrovi¢ et al.,
2016). Panasus rezultatai buvo stebimi ir kituose
tyrimuose (Mu et al., 2008; Abdullah et al., 2015;
Schildknecht et al., 2012).

Miisy tyrime dazniausia buvo traumuoti 1 arba 2
dantys. 34,7 % buvo traumuotas 1 dantis, 25,6 % — 2
dantys, 15,1 % — 3 ir daugiau danty. Daugiausia buvo
traumuoti virSutinio Zandikaulio dantys — tai sudare

beveik puse danty traumy (48,4 %). Sios traumos
pasitaikeé 5 kartus dazniau nei apatinio Zandikaulio
danty traumos (9,7 %) ir 3 kartus daugiau nei abie-
ju zandikauliy danty traumos (17,3 %). Daugumoje
anksciau atlikty tyrimy taip pat vyravo virSutinio
zandikaulio traumos. R. Reis Fronteros atliktame
tyrime du trec¢daliai krepSininky (69,7 %) taip pat
patyré virsutinio zandikaulio kandziy traumy (Reis
Frontera et al., 2016). R. Andrade ir kt. (2010) Ame-
rikoje atliktas tyrimas parode¢, kad dazniausiai trau-
muojami virSutinio zandikaulio centriniai kandziai,
o vainiko liiziai taip pat buvo dazniausia danty pa-
zeidimo rasis.

15 % sportininky, kuriems buvo traumuotas 1
dantis, 18,4 %, kuriems buvo traumuoti 2 dantys, ir
36,2 %, kuriems traumuoti 3 dantys, patyré¢ kom-
plikacijy. Jas statistiSkai reikSmingai dazniau paty-
ré sportininkai, kuriy buvo traumuoti 3 ir daugiau
dantys.

ISvados

1. Du tre¢daliai sportuojanciyjy buvo patyr¢ dan-
ty traumy, taciau daugiau nei pusé respondenty
(50,7 %) patyré danty sumusima, beveik penk-
tadalis patyré danties vainiko traumg (18 %),
5,7 % — dantis klibéjo ir 1,6 % — dantis iSmustas.

2. llgesnj laikg sportuojantieji statistiSkai reikSmin-
gai dazniau patyr¢ danties sumusSimo, vainiko
traumy. 25-32 mety sportininkai danty traumy
patyré daugiausiai.

3. Jégos aitvary sportu uzsiimantys sportininkai
statistiSkai reikSmingai dazniau patyré traumuy,
palyginti su vandenlenciy sportininkais. Jégos
aitvary sportu uzsiimantieji 2 kartus daugiau pa-
tyré abiejy zandikauliy danty traumy (p < 0,001).
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THE ANALYSIS OF EXTREME WATER SPORT INDUCED DENTAL TRAUMAS

Karolis Vasiliauskas, Prof. Dr. Eglé Slabsinskiené, Assoc. Prof. Eglé-Aida Bendoraitiené,

Assoc. Prof. Ingrida Vasiliauskiené

The Lithuanian University of Health Sciences, Medical Academy, Faculty of Odontology
SUMMARY

Actuality of a problem: nowadays injuries of oral cavity and facial traumas become an increasing health
problem in various sport fields. Intensive physical activity has plenty of benefits, however it can be a cause of
facial and oral traumas. The reason can be a harming contact with hard surfaces, use of sports equipment, also

unexpected falls.

The aim: to determine the most common dental injuries that occurred for people doing water sports.
Materials and methods: Data for this survey was gathered by questioning people who take part in kitesurfing

and wakeboarding. 383 respondents participated in this survey. Questionnaire included 26 questions. All the data
collected during the study was coded by SPSS 20 version software package. The level of statistical reliability is
chosen when p < 0.05. The dependence between the qualitative parameters was evaluated based on (¥?) criterion.

Results: the study has shown, that 26.0% of the respondents were in kitesurfing, 32.4% — in wakeboarding,
42.6% — both in kitesurfing and wakeboarding. 74.4% of the respondents have had dental traumas. 50.7% of the
respondents have least severe trauma of dental contusion, 18% of the respondents have had the trauma of dental
crown, 5.7% of the respondents have had a trauma of loose tooth, 1.6% of the respondents have had a trauma of
completely tooth avulsion.

Conclusions: two thirds of the respondents have had dental traumas, more than a half of the respondents have
had dental contusion, almost a fifth part of the respondents have had the trauma of dental crown. The survey
has shown a statistically significant increase and frequency of dental traumas for respondents in kitesurfing
compared with respondents in wakeboarding. Respondents in kitesurfing have had twice as much injuries of
both maxillary and mandible teeth as respondents in wakeboarding (p < 0.001).

Keywords: dental injuries, injuries to athletes.
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The establishment of the Educational and Scientific Institute
of Physical Culture and Sports and Health Technologies of
the National Defence University of Ukraine named after Ivan
Chernyakhovskyi

PhD Oleksandr Petrachkov, Dr. Nadiia Vysochina

The National Defence University of Ukraine named after Ivan Chernyakhovskyi

The physical training is one of the main
subjects of the combat preparation of the forces
and immediately affects the level of the Armed
Forces (AF) of Ukraine combat readiness, as well
as readiness of the military formations and law-
enforcement agencies. The question of centralized
preparation of the physical training and sports
cadres for the structures of the security sector of
Ukraine is very timely.

The Ministry of Defence of Ukraine is
conducting the systematic work to improve the
military education to approximate to the preparation
system of the NATO members. The experience of
these countries confirms the tendencies of the
centralization of the physical training and sports
specialists for the AF and law-enforcement agencies
preparation, and integration of personnel preparation
and organization of scientific research.

From the 1st of September the Institute
commenced the preparation of the physical training
and sports specialists for the AF of Ukraine and
law-enforcement agencies, such as:

— with the higher education degree “bachelor”,
sphere of knowledge 01 “Education”, special-
ty “Physical culture and sports”, specialization
“Physical training, special physical training and
sports in the Armed Forces of Ukraine and law-
enforcement agencies”, licensed amount — 100
persons, residential form; by the educational plan
47 subjects were planned; this year 17 cadets are
listed.

— by the higher education degree “master” special-
ty “Organization of physical training and sports
in forces (troops) and law-enforcement agen-

cies of Ukraine” (residential and non-residential

forms); licensed amount — 20 persons, this year 7

officers are listed.

The procedure of physical training and sports
specialists preparation licensing with the educational
degree of “associate bachelor”, “sports and physical
training instructor” and “master” by the specialty
017 “Physical culture and sports”, specialization
“Physical training, specialized physical training
and sport in the Armed Forces and law-enforcement
agencies of Ukraine”.

We should state, that there are postgraduate
courses on the issues of forces physical training
organization functioning in the Institute. From
2016, on NDU basis, 32 physical training and sports
specialist undergone postgraduate courses on the
issues of forces physical training organization (6
weeks). There are also planned:

— Postgraduate courses of military units physical
training and sports chiefs;

— Scientific and pedagogical personnel of the phys-
ical training, special physical training and sports
departments;

— Physical training and sports specialists of the de-
partments of the military governing bodies;

— Physical training and sports specialists of physi-
cal training and sports educational institutions;

— Physical training and sports specialists of the se-
curity sector of Ukraine.

The Decree of the Ministry of Defence of Ukraine
Ne 75 dated 13 May, 2016 “On the ratification of the
Concept of the physical training and sports in the
Armed Forces of Ukraine till 2020 the Institute
of the NDU is designated as a main contributor
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concerning the scientific and scientific and technical
activities in the sphere of physical training and
sports in the Armed Forces of Ukraine.

One of the main tasks of the Institute is to
implement scientific activities by conducting the
scientific researches concerning the development
of the physical training and sports in AF and law-
enforcement agencies of Ukraine, as well as the
preparation of scientific personnel. With this aim
the Centre of the scientific activities is included to
the Institute. The coordination and methodological
committee is established on NDU basis with the
participation of the major scientists in the physical
training and sports sphere for the security and
defence sector of Ukraine.

The scientific community of the Institute have
organized and conducted four scientific seminars
and eight scientific conferences of all-Ukrainian
international level. The scientific and pedagogical
personnel of the Institute produced several scientific
and research works, such as “Survival”, which deals
with the problem of grounding the survival methods
and servicemen actions in extreme conditions.
At present the scientific personnel of the Institute
conducts scientific investigations concerning the
grounding of physical and psycho emotional strain
on the servicemen during combat actions.

Scientific potential of the Institute lecturers,
available agreements concerning the engagement of

the medical and biological subject lecturers of the
Ukrainian Military Medical Academy and National
University of physical training and sports of
Ukraine to the educational process, educational and
material base of the University, including the use of
sports base of the Central Sports Club of the AF of
Ukraine and winter sports base “Tisovets” makes
possible the preparation of the physical training and
sports specialists on the high professional level.

Of course, further increase in the number of
students, scientific and pedagogical personnel will
increase the load on the infrastructure objects of the
university. To solve these problems the building of
the modern physical culture and health improvement
complex has commenced. The complex will include
the sports facilities, classrooms and scientific
personnel rooms. This year the development of the
project documentation for the complex has started,
and actual construction works are planned in 2019.

The construction of the modern sports complex
with five-a-side, basketball, volleyball, badminton
and tennis courts (6 courts overall) is planned to be
finished in 2019.

Also for the cadets of the Institute the dormitory
with modern conditions is created: 4 rooms
redecorated, traditions room established, personal
belongings room, sports corner equipped with
modern cardio machines, makeshift room, drying
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room, showers, washing room and common rooms
are established.

Institute establishment allows to perform
multileveled preparation of the specialists of
physical training and sports training from
instructor — associate bachelor to military specialist
of operational strategic level for the AF of Ukraine
and other structures of security and defence sector
on the basis of up-to-date material and technical

base, high professional level of pedagogical and
scientific personnel and scientific potential of
research fellows.

The Institute is interested in cooperation in the
spheres of scientific researches concerning sports
and health, experience sharing with representatives
from other scientific institutions, internment,
participation in sport events, mutual scientific
researches, etc.

KUNO KULTUROS IR SPORTO BEI SVEIKATINGUMO TECHNOLOGIJU INSTITUTO [KURIMAS
UKRAINOS NACIONALINIAME IVANO CERNIACHOVSKIO GYNYBOS UNIVERSITETE

Dr. Aleksandras Petrackovas, dr. Nadija Vysocina
Ukrainos nacionalinis Ivano Cerniachovskio gynybos universitetas

SANTRAUKA

Fizinis parengtumas yra vienas i§ pagrindiniy kariy kovinio rengimo elementy, lemianc¢iy Ukrainos
ginkluotyjy pajégy, kariniy daliniy, teisésaugos institucijy darbuotojy kovinio pasirengimo lygj. Pastaruoju
metu Ukrainos saugumo ir gynybos sektoriaus struktliroms yra aktualus centralizuotas ir kokybiskas fizinio
ugdymo ir sporto specialisty rengimas.

Ukrainos gynybos ministerija atlieka sistemingg darbg tobulindama jaunimo karinj Svietimg ir siekia pri-
artinti savo kariy rengimo sistema prie NATO $aliy karinio mokymo sistemos. Siy $aliy patirtis rodo, kad batina
centralizuoti kariuomenés, teis€saugos institucinj fizinio rengimo ir sporto specialisty mokyma, organizuoti
mokslinius tyrimus $ioje sistemoje.

Nuo 2018 m. rugséjo 1 d. Institutas prade¢jo rengti Ukrainos kariuomenés ir teisésaugos institucijy fizinio
ugdymosi ir sporto specialistus. Baige Sig programa absolventai jgis jaunesniojo bakalauro laipsnj ir ,,fizinio
ugdymo instruktoriaus® bei ,,meistro* kategorija pagal Ukrainos kiino kultiiros ir sporto specialybés kodg 017 —
,Fizinis ugdymas, specialusis fizinis ugdymas ir sportas Ukrainos ginkluotose pajégose ir teisésaugos instituci-
jose*.

2016 m. geguzés 13 d. Ukrainos gynybos ministerijos jsakyme Nr. 275 ,,Dél fizinio ugdymo ir sporto plétros
Ukrainos ginkluotosiose pajégose koncepcijos iki 2020 mety‘ tvirtinama, kad vienas i§ svarbiausiy sio Instituto
uzdaviniy — vykdyti moksling veikla tiriant aktualius fizinio rengimo ir sporto plétros klausimus Ukrainos
ginkluotosiose pajégose ir teisésaugos institucijose, taip pat kelti déstytojy ir mokslinio personalo kvalifikacija.
Siuo tikslu Institute sukurtas Mokslinés veiklos centras. Ukrainos nacionalinio gynybos universiteto bazéje
isteigta Fizinio ugdymo ir sporto plétros koordinavimo metodiné taryba, kurios sudétyje yra zZymiausi Salies
fizinio ugdymo ir sporto srities mokslininkai.

Institute rengiami specialistai, iSklause mokymo programos kursa, jgis jaunesniojo bakalauro laipsnj ir galés
dirbti Ukrainos ginkluotyjy pajégy, saugumo ir gynybos sektoriaus struktiirose fizinio rengimo ir sporto sekto-
riaus specialistais, kitose mokslo ir ugdymo jstaigose.

We invite you to cooperate!

https:/nuou.org.ua/en/u/stru/insti/nnifp.html

Contact persons:

PhD Oleksandr Petrachkov
Phone: +38 096 5499692
E-mail: apetrachkov77@ukr.net

Dr. Nadiia Vysochina
Phone: +38 096 2954722
E-mail: n.vysochina@ji.ua
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Profesoriui, socialiniy mokslu daktarui
Audroniui Vilkui — 70 mety

Ilgametis Lietuvos edukologijos universiteto
Gamtos moksly, Sporto ir sveikatos fakultety deka-
nas, Kiino kulttiros teorijos katedros vedéjas profe-
sorius Audronius Vilkas Svencia 70 mety jubiliejy.
A. Vilkas 1972-1977 m. studijavo Vilniaus peda-
goginiame institute (VPU), igijo istorijos ir fizinio
lavinimo mokytojo specialybe. Savo pedagoging
veiklg pradéjo dirbdamas kiino kultiros mokyto-
ju. Po keleriy mety praktinio darbo mokykloje tapo
Pedagogikos mokslinio tyrimo instituto vyresniuo-
ju moksliniu bendradarbiu. 1987 m. pradéjo dirbti
Vilniaus pedagoginiame institute Sporto metodikos
katedroje vyresniuoju déstytoju. 1988 m. Maskvos
vaiky ir paaugliy fiziologijos mokslinio tyrimo ins-
titute apgyné pedagogikos moksly kandidato (da-
bar — daktaro) disertacijg. 1991-2005 m. buvo Kiino
kulttiros teorijos katedros vedéju. 1995-2005 m. —
VPU Gamtos moksly fakulteto dekanu, nuo 2005
iki 2018 m. — VPU (nuo 2012 m. — LEU) Sporto ir
sveikatos fakulteto dekanu. 2005 m. VPU Habilita-
cijos procediiros komisijai pateiké savo moksliniy
darby apzvalga ir pripazinus, kad A. Vilko mokslo
darby visuma atitinka habilitacijai keliamus reika-
lavimus, jam suteikta teis¢ eiti profesoriaus parei-
gas, 0 2006 m. suteiktas profesoriaus pedagoginis
vardas.

Profesorius A. Vilkas vadovavo kiino kultiiros
ir sporto specialisty rengimui Lietuvos edukologi-
jos universitete. Jo vadovaujamas Sporto ir sveika-
tos fakultetas tapo vienu svarbiausiy kiino kulttiros
mokytojy bei sporto specialisty rengimo centru Lie-
tuvoje. Fakultete buvo siekiama studenty studijy ir
sporto rezultaty darnos, sudaromos salygos katedry
darbuotojy kvalifikacijai kelti. 2004 m. A. Vilko ini-
ciatyva Panevézyje pradétos vykdyti kiino kultiiros
programos studijos, o véliau jsteigtas Sporto ir svei-
katos fakulteto filialas Panevézyje.

20102018 m. A. Vilkas ¢jo LEU Senato pirmi-
ninko pareigas.

Profesorius A. Vilkas turéjo nemazai visuomeni-
niy pareigy. 1992-1999 m. buvo Eksperty komisijos
prie Lietuvos Svietimo ir mokslo ministerijos pir-
mininku, Lietuvos sporto mokslo eksperty tarybos

Prof. dr. Audronius Vilkas

prie Kiino kultiiros ir sporto departamento pirmi-
ninko pavaduotoju, LTOK Sporto mokslo ir specia-
listy rengimo komisijos pirmininku. Siuo metu yra
Tarptautinés Baltijos Saliy sporto mokslo asociaci-
jos viceprezidentas.

Moksliné-organizaciné veikla

2011-2018 m. — LEU, LSU, SU, KTU Eduko-
logijos jungtinés doktorantiiros komiteto narys,
2018 m. — komiteto pirmininkas. Vadovavo 5 dak-
taro disertacijoms, buvo 9 habilitacijos procediiry
taryby nariu, 10 daktaro disertacijy gynimo taryby
pirmininku, daugiau nei 40 daktaro disertacijy gy-
nimo taryby nariu ir oponentu.

Per visg pedagoginés ir mokslinés veiklos lai-
kotarpj publikavo per 150 moksliniy straipsniy
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jvairiuose Lietuvos ir uzsienio mokslo leidiniuose,
dalyvavo per 100 moksliniy konferencijy, buvo jy
organizaciniy ir moksliniy komitety narys ir pirmi-
ninkas.

2019 m. prof. A. Vilkas inauguruotas Lietuvos
olimpinés akademijos akademiku. Tai yra garbin-
gas Jubiliato nuopelny skleidziant olimpinio Svieti-
mo bei olimpizmo idéjas pripazinimas.

D¢l savo pedagoginés, mokslinés, mokymo ir
sporto organizacinés veiklos bei visuomeninio ak-
tyvumo profesorius A. Vilkas yra ryski asmenybe
Lietuvos sporto mokslininky-pedagogy Seimoje. Uz
visapusiska moksling, pedagoging bei organizacing
veiklg yra apdovanotas: 1999 m. — KKSD medaliu
,»UzZ nuopelnus Lietuvos sportui®; 2002—2009 m. —
Lietuvos futbolo federacijos medaliu ,,UZ nuopelnus
Lietuvos futbolui; 2004 m. — KKSD garbés meda-
liu ,,Uz indélj rengiant kiino kultiiros mokytojus®;
2006 m. — LTOK medaliu ,,Olimpinio komiteto
pripazinimo tarptautiniame olimpiniame judéji-
me 15 mety sukak¢iai® paminéti; 2009 m. — LTOK

olimpine zvaigzde ,,UZ nuopelnus olimpizmui‘;
2009 m. — KKSD Komandoro Zenklu ,,Uz nuopel-
nus Lietuvos sportui®; 2009 m. — Panevézio miesto
savivaldybes 3-i0jo laipsnio medaliu ,,UZ nuopelnus
Panevézio sportui®; 2009 m. — Lietuvos studenty
lygos garbés zenklu ,,Uz nuopelnus studenty spor-
tui; 2011 m. — LEU medaliu ,,UZ aktyvig pilieting
pozicijg ir patriotiSkumg 1991 m. sausio 13-osios ir
rugpjucio puco dienomis®; 2013 m. — LTOK meda-
liu ,,UZ nuopelnus olimpizmui LTOK 25-mecio pro-
ga“; 2013 m. — Lietuvos bokso federacijos ,,Lietuvos
bokso garbés zenklu™; 2014 m. — LTOK medaliu
,»UZ nuopelnus olimpizmui“; 2014 m. — Lietuvos
olimpinés akademijos garbés Zenklu ,,UZ nuopelnus
olimpiniam $vietimui; 2015 m. — LEU 80 mety ju-
biliejaus proga medaliu ,,UZ nuopelnus*; 2019 m. —
LTOK 2-ojo laipsnio Zenklu ,,UZ nuopelnus olimpi-
niam judéjimui®,

Sveikiname Profesoriy su graziu Jubiliejumi,
linkime puikios sveikatos, vertingy kiirybisky min-
¢iy ir darby, laimingy bei dziugiy gyvenimo mety.

Zurnalo ,,Sporto mokslas* vyr. redaktorius
prof. habil. dr. Kazys Milasius
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In Memoriam profesoriui Kestuciui Miskiniui

2019 m. sausio 22 d., eidamas 88 metus, miré
vienas iskiliausiy Lietuvos edukology, sporto vei-
kéjas, habilituotas socialiniy moksly daktaras pro-
fesorius Kestutis Miskinis. Buves LKKA rektorius
profesorius, habilituotas socialiniy moksly daktaras
K. Miskinis — didelés kompetencijos sporto pedago-
gas, jautrus ir garbingas zmogus.

Gimé 1932 m. gruodzio 3 d. Metelio baznytkai-
myje, kuriame prabégo jo vaikysté. 1946—-1948 m.
jis mokeési Nedzingés progimnazijoje, véliau jstojo
1 Senosios Varénos gimnazijg, kurig baigé 1952 me-
tais. Tais paciais metais K. Miskinis jstojo j Lietu-
vos valstybinj kiino kultiiros institutg (LVKKI), pa-
sirinkdamas pedagogo specialybe, o 1956 m. su pa-
gyrimu baigé LVKKI Pedagogikos fakultetg ir buvo
paskirtas dirbti ktino kultiiros mokytoju j Kauno
6-3ja viduring mokykla. Véliau buvo pakviestas eiti

Saloméjos Néries vidurinés mokyklos pavaduoto-
jo pareigas, o 1961 m. K. Miskinis gavo pasitilyma
dirbti 7-0joje vidurin¢je mokykloje direktoriumi.
Taciau Profesorius toliau sieké mokslo aukstumy ir
1964 m. jstojo j Vilniaus pedagoginio instituto Lie-
tuviy kalbos ir literatiiros fakulteta, o 1975 m. Vil-
niaus universitete (VU) apgina pedagogikos moksly
disertacijag tema ,,Kai kurios didaktinés pamokos
efektyvinimo problemos IV-VI klasése panaudo-
jant vienkartine dalijamaja medziagg“.
Biurokratinis darbas mokykloje K. Miski-
nio netenkino, todél nuo 1979 m. nusprendé. savo
asmenybe toliau kurti ir tobulinti LVKKI (iki
1995 m. — LVKKI, 1995-1999 m. — LKKI, 2001—
2012 m. — LKKA, o nuo 2012 m. — Lietuvos sporto
universitetas (LSU)). Universitete jis i$ karto tapo
Pedagogikos ir psichologijos katedros vedéju (1979—

Prof. habil. dr. Kestutis Miskinis
1932 12 03 — 2019 01 22
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1991 m.), docentu (1982), profesoriumi (1988), 1994—
1995 m. — akademiniy reikaly prorektoriumi, 1995—
2001 m. — rektoriumi. 2001 m. K. Miskinis VPU ir
SU jungtingje taryboje apgyné pedagogikos moksly
habilituoto daktaro disertacijg tema ,,Kiino kulttiros
ir sporto specialisty tobulinimas®. Nuo 2002 m. tapo
LKKA, KTU, SU profesoriumi.

Profesorius niekuomet negailéjo savo energijos ir
jégy ne tik akademinei, mokslinei, bet ir visuome-
ninei veiklai. Zinomas pedagogas ir mokslininkas,
profesorius, socialiniy moksly habilituotas daktaras
per savo 50 mety darbine veiklg yra parases 7 va-
dovélius, 2 monografijas, 16 knygy, 43 mokymo
priemones, 92 mokslinius straipsnius, daugiau kaip
400 metodiniy, publicistiniy straipsniy. Recenzavo
36 vadovélius, monografijas ir kitas knygas. Taip
pat Profesorius buvo 37 daktaro disertacijy gynimo
komitety narys arba vadovas, keturios i$§ jy buvo
habilituoto daktaro. Pagrindinés moksliniy tyrimy
sritys buvo sporto pedagogika ir psichologija, ben-
drieji pedagogikos ir Seimos pedagogikos klausimai
bei trenerio veiklos tobulinimas.

Daug straipsniy yra probleminio pobudzio, ver-
Cian¢iy susimastyti apie sporto pedagogo darba.
Plac¢iai zinomos ir skaitomos jo knygos ,,Trenerio
etika“ (1998), ,,Trenerio pedagoginio meistriSkumo
pagrindai“ (1988), ,,Sporto pedagogikos pagrindai‘
(2002), ,,Trenerio veiklos optimizavimas®. Prof.
K. Miskinio vadovélis ,,Sporto pedagogikos pagrin-
dai“ 2005 m. respublikiniame konkurse jvertintas
1-gja premija. Tai rodo, jog K. Miskinis tur¢jo dide-
l¢ patirtj sporto pedagogikos srityje. Kitas vadovélis

»lrenerio etika® Lietuvos aukStyjy mokykly ben-
dryjy vadovéliy konkurse jvertintas 2-3ja premija.

1993 m. Kestutis Miskinis Lietuvos pedagogy
draugijos buvo isrinktas Mety pedagogu, 2006 m.
Lietuvos olimpinés akademijos tarybos — LOA aka-
demiku, 2010 m. Lietuvos kuno kultiros akademi-
jos kolektyvas iSrinko K. Miskinj j didZiausig jtaka
per visg jos istorijg padariusiy déstytojy trejetuka.

Profesorius buvo ilgametis mokslo zurnaly
,»Sporto mokslas®, ,,Ugdymas. Kiino kulttira. Spor-
tas* redaktoriy kolegijos narys, Lietuvos olimpinés
akademijos viceprezidentas (nuo 1999 m.), Kau-
no m. pedagogy draugijos pirmininkas (1978—1992),
Lietuvos kilnaus sportinio elgesio sporte (Fair Play)
komiteto prezidentas (1998—2001) ir viceprezidentas
(nuo 2001 m.), Lietuvos mokslo tarybos ekspertas
(1997-2002), Lietuvos sporto mokslo tarybos pirmi-
ninkas (2004-2011).

Prof. K. Miskinio asmenybé Lietuvos sporto ben-
druomenei yra Sviesus pavyzdys, kaip kurti savaja
asmenybe, kaip nesustoti ir toliau tobuléti pasiekus
auksty rezultaty, kaip visa sukaupta patirtimi pasi-
dalyti su kitais. Zvelgiant j Profesoriaus nuveiktus
darbus, akivaizdziai matyti, kad jis visus savo gyve-
nimo metus uoliai ir kantriai, nepailsdamas, jdéda-
mas daug pastangy ir atrasdamas vis naujy mokslo
ziniy, kuiré savaja, iskilig ir humaniska, asmenybe.
., Pagrindiné Zmogaus pareiga gyvenime yra sukurti
save. Pats reikSmingiausias zmogaus pastangy kii-
rinys yra jo asmenybé*, —tokig E. Fromo mintj kny-
goje ,,Apie trenerius, sportg ir sportininkus* pateike
prof. K. Miskinis.

LSU Doktorantiiros ir mokslo skyrius
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»Times New Roman® sriftu, 12 pt. Puslapiai turi biiti numeruojami virsuti-
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programgq ,,Microsoft Word, tai reikia pateikti atskirai ir ,,Microsoft Excel®
programa padarytus originalius failus.

Neatitinkantys reikalavimy ir netvarkingai parengti straipsniai bus grgzi-
nami autoriams be jvertinimo.
Kviec¢iame visus bendradarbiauti ,Sporto mokslo“ Zurnale, skelbti savo
darbus.
Prof. habil. dr. Kazys MILASIUS
»Sporto mokslo® Zurnalo vyr. redaktorius
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