Teoria ta Metodika Fizicnogo Vihovanna

Teopia Ta MeToAanKa $i3NYHOro BUXOBaHHA
Physical Education Theory and Methodology

ISSN 1993-7989 (print)
ISSN 1993-7997 (online)
ISSN-L 1993-7989

ORIGINAL SCIENTIFIC ARTICLE

ASSOCIATION BETWEEN CLUB SPORTS PARTICIPATION AND
PHYSICAL FITNESS OF 6-10-YEAR-OLD MACEDONIAN CHILDREN

Besnik Morina'A*“PF, Malsor Gjonbalaj'AB<P¥,

v . Loy
Seryozha Gontarev**°PE and Georgi Georgiev*A5cPE

'University of Pristina “Hasan Pristina”
2Ss. Cyril and Methodius University

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D - Manuscript Preparation; E - Funds Collection

Corresponding Author: Malsor Gjonbalaj, E-mail: malsor.gjonbalaj@uni-pr.edu

Accepted for Publication: July 22, 2022
Published: September 23, 2022

DOI: 10.17309/tmfv.2022.3.17

Abstract

Background. Physical inactivity is associated with poor physical fitness and weight gain. Organized sports activities
can be a significant component in providing adequate fitness which, on its part, is an important aspect of general
health and well-being. The purpose of the study was to establish the relationship between participation in organized
sports activity and obesity as well as physical fitness of 6-10-year-old children from the region of the city of Skopje in

the Republic of North Macedonia.

Materials and methods. The height, weight, body mass composition, and various components of physical fitness
were measured in 940 children (aged 8.98 + 3.39). The sports participation and confounding variables, such as
parents’ education and body weight as well as parents’ sports activities, were estimated through a questionnaire
completed by parents. In order to achieve the study purpose, the study used the multinomial logistic regression
analysis and the multivariate analysis of covariance (MANCOVA).

Results. Less-than-once-a-week sports participation was established in 41.1% of the children, once or twice a week -
in 48.4%, and more often - in 10.5%. Obesity was established in 38.1% of the children. Children that had organized
sports activity 1-2 times a week or more often showed a higher physical fitness level.

Conclusions. Even though causality cannot be established, facilitation of organized sports activities may be a crucial
aspect in public health efforts addressing the growing problems associated with overweight and obesity.
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Introduction

Not engaging in physical activity (PA) is one of the main
causes affecting public health, due to its negative impact
on physical and mental health (Trost et al., 2014; Pedersen
& Saltin, 2015). Young people to have good health, should
participate in physical activities at least 60 minutes during
the day (WHO, 2016), the largest possible participation in
physical activities during the early childhood can become
a habit during adult age (Malina, 1996). Many children and
adolescents are at risk for cardiovascular disease through
inactivity (Thomas & Williams, 2008), although the clinical
symptoms of cardiovascular disease may not become ap-
parent before adulthood (Berenson, et al., 2005). Bad hab-
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its such as sitting, watching TV, playing computer games
are what children and adolescents during in their free time
(Kaiser-Jovy et al., 2017; Biddle et al., 2009). Low stage of
physical activities in childhood and adolescence also have
their share in the physical fitness decrease (Tomkinson &
Olds, 2007; Fraser et al., 2019; Runhaar et al., 2010), which,
on its part, have negative implications with various health
destructions and affects the cognitive development and aca-
demic performances (Ortega et al., 2008; Mintjens et al.,
2018; Marques et al., 2018). Physical fitness is defined as a
person’s ability to carry out daily activities without undue
fatigue (Malina & Katzmarzyk, 2006). Children and ado-
lescents have adopted the habit of spending most of their
time in sedentary activities, which results in having less ac-
tivity of physical recreation. So, children’s participation in
sports activities, such as sports clubs, influences the growth
of PA in youth (Wickel & Eisenmann, 2007; Malina, 2009;
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Marques et al., 2016). In addition, organized physical activ-
ity promotes health promotion in children and adolescents
(Tremblay et al., 2016). Recent studies have shown that 40-
59% of European children participate in various sports clubs
(Tremblay et al., 2016). Therefore, participation in organized
physical activities increases the physical activity of children
by fulfilling the recommendations of participation in physi-
cal activities (Hebert et al., 2015; Marques et al., 2016; Kokko
et al,, 2018; Lee et al,, 2018 ). Particularly, recommendations
for vigorous PA have been more definitively achieved in club
sports participants (Kokko et al., 2018; Riso et al., 2019), and
it is assumed that there is a positive connection of the orga-
nized physical activity in childhood and adolescence with
the level of physical activity in adulthood (Tammelin et al.,
2003; Hallal et al., 2006; Azevedo et al., 2007). It has also
been established that there is a stronger relation of the or-
ganized sports activity with the physical fitness compared to
the unorganized leisure-time physical activity (Tammelin et
al,, 2003). The high level of physical abilities stimulates the
willingness of children to participate in physical activities. So,
physical fitness is an important factor in the health and well-
being of children (Lang et al., 2019). The present research was
organized in order to provide better understanding of the
relation between the organized sports activity participation
and physical fitness, which could make serious input into de-
veloping the strategy and intervention in promoting physical
activity. The purpose of the study, therefore, was to examine
the association between participation in organized sports and
physical fitness as well as overweight in 6-10 year-old chil-
dren while considering various environmental constraints.

Materials and methods

Study participants

Baseline data from 940 (49.6% male, 50.4% female) first-
grade children (8.98 + 3.39 years) were of random selection
from several primary schools in the region of Skopiein the
Republic of Macedonia. The sample covers all participants
whose parents agreed for their children to take part in the
project, and who were mentally and physically healthy and
regularly attended the classes of Physical Health and Educa-
tion. Along with that, the final analysis data collection did not
include some of the participants who had not undergone all of
the measurements and tests or of some other reasons dropped
from the project. The respondents were treated in accordance
with the Helsinki Declaration (revision of Edinburgh, 2013).
Protocols were approved by the Ethics Committee at the Ss.
Cyril and Methodius University of Skopje. The measurements
were realized in March, April and May 2019.

Anthropometric measures

The anthropometric measurements were taken accord-
ing to the standard methodology of the International Bi-
ological Program (IBP) and recommendations the World
Health Organization (WHO) and Weiner and Lourie (1981).
Weight was measured in underwear and without shoes with
a medical decimal weight scales, to the nearest 0.1 kg, and
height was measured barefoot in the Frankfurt horizontal
plane with a telescopic height measuring instrument (Mar-
tin’s anthropometry) to the nearest 0.1 cm. Body mass index

(BMI kg/m?) was calculated as weight in kilograms divided
by the square of height in meters. Components of the body
composition were determined by the method of bioelectrical
impedance (measuring of the electric conductivity - Bio-
electrical Impedance Analysis — BIA). The measuring was
completed by a Body Composition Monitor, model “OM-
RON - BF511%, by means of which we have measured the
body weight, fat tissue percent and muscular mass percent.
Prior to commencing the measurement, we had entered the
parameters of gender, years and body height of the respon-
dent in the Body Composition Monitor. In order to provide
better precision of the results obtained from the estimation
of the body composition, prior to each measuring, we en-
sured that the preconditions recommended by ACSM (2005)
and Heyward (2006) had been fulfilled.

Evaluation of Physical Fitness

Prior to starting the study, the researchers involved in
the project undertook training sessions in order to guarantee
the standardization, validation, and reliability of the mea-
surements. Seven tests, forming part of the EUROFIT bat-
tery, validated and standardized by the European Council,
were applied in the following order:

o Sit and Reach Test.

o Hand Grip Test.

o Standing Broad Jump Test.

o Sit-ups 30 sec.

o Shuttle Run: 4x10 meters.

o CRF was measured using the 20-m shuttle-run test.

Sports Participation

To determine participation in organized sports outside
the school setting was used a parental questionnaire. Chil-
dren’s sports participation was classified as less than once
a week, once or twice a week, and more than twice a week.

Confounding Variables

In addition, the questionnaire assessed confounding
variables such as parental education, parental overweight
and parental participation in organized sports. Confound-
ing variables were dichotomized. Level of parents’ education
was differentiated by 12 years of schooling of either father or
mother. A BMI cutpoint of 25 was used to determine between
overweight and nonoverweight, and parental sports partici-
pation was separated by participation in organized sports or
visiting a fitness centre more than one hour per week.

Statistical Analysis

Descriptive statistics for the three sports participation
groups were calculated and checked for normal distribution.
The relationship between overweight and obesity, sports par-
ticipation in children and predictor variables (parental edu-
cation, maternal education, paternal overweight, maternal
overweight and paternal organized sport) were determined
by multinominal logistic regression analysis. Differences in
individual fitness parameters by sports participation were cal-
culated via multivariate analysis of covariance (MANCOVA),
again adjusting for the previously mentioned confounding
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variables. Bonferroni adjustment was used for post hoc analy-
ses in case of significant group differences. Missing values
were excluded per case, and level of significance was defined
as p < 0.05. All statistics were calculated in SPSS (24.0.0).

Results

Table 1 represents the age, anthropometric measures and
measures of assessing body composition regarding the whole

sample and each group in particular that is formed in accor-
dance with its sports participation. The inspection of Table 1
shows that the body height of those children who had done
an organized sports activity for more than two times a week
is statistically significantly greater and they have a greater
muscle mass percentage in comparison with the children
who had done organized sports activity 1-2 times a week
or less than once a week. Also, the children who had done
organized sports activity more than twice a week are statisti-

Table 1. Subjects characteristics of the total sample (all) stratified by participation in organized sports per week. Values are

mean and SD

Children’s participation in organized sports per week

Variables All Less than once 1-2 times More often
Mean SD Mean SD Mean SD Mean SD
Age (years) 8.98 3.39 8.92 4.73 8.82 1.44 9.31 1.40
Weight (kg) 34.67 10.55 33.60 10.42 34.73 9.99 36.71 11.14
Height (cm) 134.84 1041  133.02 10.29  135.20 9.78 137.98 10.65
BMI (kg/m?) 18.73 3.59 18.64 3.61 18.71 3.42 18.96 3.77
Body fat percentage 23.35 8.09 23.43 8.37 23.42 7.87 23.11 7.84
Muscle mass percentage 30.46 3.03 29.86 3.02 30.66 2.80 31.39 3.06

Table 2. Distribution of the occurrence of confounding variables of the total sample (all) stratified by participation in

organized sports perweek. Indicated are N and %.

Children’s participation in organized sports per week

Variables
All Less than once 1-2 times More often
Overweight 357 38.1% 168 37.8% 106 38.0% 83  39.0%
Parental education < 12 y 544 59.5% 295 67.5% 134 49.8% 115 55.3%
Maternal education < 12 'y 385 42.1% 230 53.0% 77 28.2% 78 37.5%
Paternal overweight 622 73.8% 289 71.7% 191 76.1% 142 75.1%
Maternal overweight 579 66.9% 264 64.2% 180 69.0% 135 69.6%
Paternal organized sport 335 35.6% 106 23.8% 129 46.1% 100 46.7%
Table 3. Prevalence of overweight and obesity by multiple logistic regression analysis
Explanatory variables U:;itgilzcil:;fée)d Wald statistics P OR (95% CI)
Children sports participation
Less than once -0.02 0.01 0.92 0.98 (0.66-1.45)
1-2 times -0.03 0.03 0.87 0.97 (0.64-1.46)
More often (Ref)
Sports participation parents
Nonparticipation -0.05 0.09 0.77 0.95 (0.69-1.31)
Participation (Ref)
Weight status father
Normal weight 0.65 12.96 0.00 1.92 (1.35-2.73)
Overweight (Ref)
Weight status mother
Normal weight 0.36 5.24 0.02 1.44 (1.05-1.97)
Overweight (Ref)
Education father
Education< 12y -0.03 0.02 0.88 0.97 (0.70-1.35)
Education > 12 y (Ref)
Education mother
Education< 12y -0.12 0.45 0.50 0.89 (0.64-1.25)

Education > 12 y (Ref)

*Dependent variable: overweight and obesity-BMI (Cole et al., 2000, 2007)
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Table 4. Odds ratio (OR) for overweight by participation in organized

Unstandardized

Explanatory variables

coeflicient (B)

Wald statistics P OR (95% CI)

Weight status
Normal weight 0.07
Overweight

Sports participation parents
Nonparticipation 0.89
Participation (Ref)
Weight status father
Normal weight
Overweight (Ref)

Weight status mother

0.05

Normal weight 0.01
Overweight (Ref)
Education father
Education< 12y
Education > 12 y (Ref)
Education mother
Education< 12y

Education > 12 y(Ref)

0.41

0.66

0.21 0.65 1.08 (0.79-1.47)

28.96 0.00 2.43 (1.76-3.35)

0.07 0.79 1.05 (0.74-1.48)

0.00 0.98 1.01 (0.73-1.39)

5.76 0.02 1.51 (1.08-2.11)

14.83 0.00 1.93 (1.38-2.70)

Table 5. Mean values and SD for individual fitness tests by participation in organized sports. F and p-values are from

MANCOVA
Children’s participation in organized sports per week MANCOVA
Dependent Variable Less than once 1-2 times More often F p eta
Mean SD Mean SD Mean SD

Sit and reach test (cm) 15.44 6.68 15.84 15.98 16.61 6.66 1.78 0.170 0.01
Handgrip strength (kg) 12.76 3.70 13.70 13.68 14.20 5.21 10.08 0.000 0.03
Standing longjump (cm) 106.67 2191 112.36 112.44 115.76 25.49 11.74 0.000 0.03
30 sec sit ups (n) 11.69 5.10 13.22 13.17 14.51 5.00 21.18 0.000 0.05
4x10m shuttle run test (sec) 15.36 2.02 15.00 14.97 14.53 2.05 11.37 0.000 0.03
CRF (VO,,.) 47.57 329  48.03 47.99 49.60 3.81 28.63 0.000 0.07

*Difference between less than once a week and weekly sports participation.

cally significantly heavier than those having sports activity
less than once a week. The children with 1-2 times-a-week
organized sports activity are higher and possess a greater
percentage of muscle mass than those having less than once a
week an organized sports activity. Within the rest of the vari-
ables (age, BMI, body fat percentage), statistically significant
differences between the groups are not established.

Table 2 displays the prevalence of potential confound-
ing variables on child’s sports participation. The relation
between overweight and fatness that are classified due to
BMI in children and the predictor variables (sports par-
ticipation, parental education, maternal education, paternal
overweight, maternal overweight and paternal organized
sport) are determined through the multinominal logistic
regression analysis, and the obtained results are presented
in Table 3. The inspection of Table 3 shows that those of the
children whose parents’ body weight is normal (OR: 1.92,
CI: 0.69-1.31, p < 0.00; OR: 1.44; CI: 1.05-1.97, p < 0.05),
run less possibility of being classified as OV/OB than the
children whose parents’ body weight is excessive. It is not
established to be present a statistically significant relation
between the criterion and the rest of the predictor variables.

The relation between the sports participation and pre-
dictor variables (weight status, parental education, mater-
nal education, paternal overweight, maternal overweight
and paternal organized sport) is established through the
multinominal logistic regressive analysis, whereas the ob-
tained results are presented in Table 4. The inspection of
Table 4 shows that there is less possibility to undertake orga-
nized sports 1-2 or more often per week for those children
whose fathers are not doing sports (OR: 2.43, CI: 1.76-3.35,
p < 0.00), mothers” education is less than < 12 y (OR: 1.51,
CIL: 1.08-2.11, p < 0.05) and fathers’” education is less than
<12y (OR: 1.93, CI: 1.38-2.70, p < 0.00).

Using MANCOVA, controlling for age, sex, BMI, pa-
rental education, maternal education, paternal overweight,
maternal overweight and paternal organized sport, a sig-
nificant main effect of participation in organized sports on
most physical fitness parameters was shown (Table 5). Post
hoc analysis using Bonferroni adjustment shows that the
children who had done organized sports more than twice
per week demonstrate statistically significantly better results
in the fitness tests 30 sec sit ups, 4x10 m shuttle run test and
CRF (VO,,..x) as compared to the children who had done or-
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ganized sports 1-2 or less times per week. The children with
organized sports activity for more than twice a week show
statistically significantly better results in the fitness tests of
handgrip strength and standing long jump than those who
had done organized sports less than once a week. Those of
the children who hadorganized sports activity 1-2 times
per week show statistically significantly better results in the
fitness tests of handgrip strength, standing long jump and
30 sec sit ups than the children who participated less than
once a week in organized sports.Statistical differences be-
tween the groups are not found in sit and reach test.

Discussion

Participation in organized sports activity for less than
once a week was marked in 41,1% of the children; for once
or twice a week — in 48,4%; and more often - in 10.5%. The
prevalence and obesity in the present research is 38.1% for
the whole sample of respondents. Although the sample does
not represent the entire population of the country, the preva-
lence of overweight and obesity is similar to values estab-
lished in other studies conducted on samples of Macedonian
children and adolescents (Gontarev & Ruzdija, 2014; Gon-
tarev & Ruzdija, 2015; Gontarev et al., 2018). Yet, the present
study provides an additional indication that the mentioned
relation further persists even after the control of different
confusing variables related to the family was performed. The
results suggest that participation in sports activities is im-
portant when considering overweight and physical fitness,
even when it comes to young ages. The present study does
not establish a correlation between the overweight/obesity,
estimated through BMI, and sports participation of the chil-
dren. Similar results have been obtained in some other stud-
ies conducted on samples of similar age (Graf et al., 2004;
Zahner et al., 2009; Vella et al. 2018), but several of these
studies - conducted on adolescents (Ara et al., 2004; Quinto
Romani et al., 2011), children aged 10 to 11 (Saar & Jiirimée,
2007) and children of preschool age (Nagel et al., 2009) -
a correlation between regular sports activity participation
and overweight/obesity is established. Some explanation for
these results can be found in the assumption that BMI does
not necessarily make difference between body fats and the
fat-free component, but in this research the fatty/adipose
tissue percentage was measured, too, which confirms previ-
ous results. The lower amount of body fat in children with
greater participation in sport can be disguised by higher
percentage of the fat-free component, which would result in
statistically insignificant differences of BMI. In a certain way,
this is confirmed in the present study, namely the children
having 1-2 times organized sports activity weekly possess a
greater percentage of muscle mass than the children who do
sports activity less than once a week.

Zahner et al. (2009), however, relied on skinfold mea-
surements rather than BMI but could not show any con-
nection between BMI and participation in physical sports
activities. This gives us limited information about the ef-
fect of different sports on body composition. Along with
this, participation in sports is only a component of young
children’s physical activity, so through free games they in-
crease participation in physical activities. Thus, long-term
participation in physical activities is related to engaging in
organized sports activities (Kjonniksen, Anderssen & Wold,

2009). This study shows that parents’s body weight as well as
their education should be taken into account when examin-
ing the correlation between organized sports engagement
and children’s body weight. The results show that parents’
overweight correlates with the overweight/obesity of their
children (Treuth et al., 2003; Keane et al., 2012), and parents’
education and sports engagement correlate with the orga-
nized sports activities of their children. In addition, Van der
Horst et al. (2007) The support of children by parents, by
sending children to training and sports competitions, is an
important factor that affects the participation of children in
sports activities. Furthermore, the research results suggest
about the correlation between sports participation and vari-
ous components of physical fitness, regardless the age, sex,
BM]I, paternal education, maternal education, paternal over-
weight, maternal overweight and paternal organized sport.
Particular importance should be given to regular physical
activity, because it affects the improvement of aerobic skills,
because the association between aerobic fitness and the risk
of cardiovascular disease has been reported in children (An-
dersen et al., 2006). Drenowatz et al. (2019) established bet-
ter performances with the 6-minute test in children aged
6-14 years who were engaged in organized sports activity.
Carlisle et al. (2019) established that those children who par-
ticipated in organized sports activity had better results in the
12-minute Cuper’s test of running/walking than those who
did not participate in organized sports activity. The regular
doing of sports also improves: strength, explosive power, re-
petitive power, coordination, agility, speed (Graf et al., 2004;
Zahner et al., 2009). To be active in participating in various
sports activities, motor skills have an important role, thus,
having better motor skills and performance of students is
better and increases their motivation to participate in sports
activities.

Interestingly, Saar and Jiirimde (2007) they show that
there is a connection between participating in sports and fit-
ness activities only in adolescents, but not in young children.
According to (Zahner et al., 2009) young children are not very
active in organized sports, so their interest is more to do exer-
cises through unorganized sports (Salmon et al., 2006). Biirgi
etal. (2011) claim that it is the participation in energetic ac-
tivity in particular boosts the physical fitness, and that kind
of activities can appear in non-structured playing as well as
in general physical activity. It should also be considered that
the directionality of the relationship between regular sports
participation and physical fitness cannot be determined via
a cross-sectional study. It is possible for children of higher
level of physical fitness to have more frequent participation
in organized sports activities due to their better abilities. It
should also be established if the greater weight/obesity is a
result of insufficient sports participation or it is the bias and
partiality selection that is the reason for a smaller number
of children with overweight/obesity to participate in orga-
nized sports activity. The present research has not confirmed
this thesis, namely it has not established differences in the
weight/obesity between the children doing organized sports
activity more or less. It is very likely for the correlation be-
tween the sports participation and physical fitness as well
as the body composition to be twofold, which will make it
harder to establish the cause-and-effect relation even in lon-
gitudinal research works. Nevertheless, the participation in
sports is one of the ways to increase the physical fitness and
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decrease the body fats (Michaud et al., 1999; Van Mechelen
et al., 2000), although it should be taken into consideration
the role of the biological and genetic factors.

In addition to the cross-sectional design other limita-
tions of the present study should be addressed. Collecting
data on children’s participation in sports activities through
questionnaires that are answered by parents may have had
some unobjective partiality, particularly as parents were in-
formed about the intention of the study due to the following
intervention. In addition, there is no information about the
intensity of the training as well as its duration. In general,
however, training in organized sports at this age lasts be-
tween 60 and 90 minutes per day. Also, it was taken into ac-
count only the participation in sports activities and not the
whole physical activity, which can occur as a shortage, espe-
cially when young children are into consideration. Ebeneg-
ger et al. (2012), shows the correlation between participation
in sports activities and daily physical activities of preschool
children from 1Ist grade to 5th grade. The large sample size,
on the other hand, is a strength of the present study, and an
analysis of missing value did not show any systematic bias.
In addition, the anthropometric measures and measures of
physical fitness were conducted by trained professionals and
the standard procedures were followed, which increases the
research credibility.

Conclusions

In spite the fact that the direction of the mentioned cor-
relation can not be determined, the study results emphasize
the necessity of early foundation of active lifestyle, including
an organized sports activity, in order to provide develop-
ment of different components related to the physical fitness,
since it can give impetus to long-term engaging in sports and
physical activity. Considering the low levels of physical edu-
cation at school, and the running risk of further decrease,
the promotion and facilitation of engagement in organized
sports would be an important aspect concerning public
health. What is more, participation in organized sports is
positively related to the development of psycho-social com-
ponents such as better self-confidence, stress tolerance, and
lower stage of social isolation (Coatsworth & Conroy, 2007).
Therefore, the facilitation of access to various sports that
allow children with different abilities to engage in a variety
of activities is a crucial aspect in today’s efforts concerning
public health.
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3B’A30K MIXK YHACTIO B SBAHATTAX Y CMMOPTUBHUX CEKLIIAX
1 ®IBNYHOIO NIATOTOBJIEHICTIO 6-10-PINHUX AITEN

Y NIBHIYHIA MAKEAOHII

Becuuk Mopina'*®PE, Mancop I'bon6amai
Cepboxxa [ontapes?**“PF, Teopriii Ieopries

TIpumtuHCcbKuit yHiBepcutet «Xacas I[Ipimriaar

*Kupuno-MedoniiBcpkuit yHiBepcuteT B CKOI'€

2+ 1ABCDE
b
2ABCDE

ABTOpPCHKMI BKIAJ: A — Au3aitH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykonucy; E - 36ip KOLITiB

Pedepar. Crarts: 9 ., 5 Tabm., 54 mxeperna.

IlepemymoBu. Bpak ¢ismuHOI aKTMBHOCTI acOUilO€TbCA 31 CMabKoK0 (isMYHOW MIATOTOBKOK Ta 30i/bIIEHHSIM Baru.
OpraHisoBaHi 3aHATTs CIOPTOM MOXYTb OyTU BaroMol0 CK/IafioBOI0 3abe3IedeHHs HaleXXHOI (i3MIHOI MiArOTOBIEHOCT], sKa,
31 CBOro 6OKY, € BXX/IMBUM aCIEKTOM 3arajbHOTO CTaHY 3[J0POB’Sl Ta FaPHOIO CaMOIOYYTTA. MeTow IbOro HOCIimKeHHA OyI10
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BCTaHOBJICHHS 3B’AA3KY MIX Y4aCTIO B OPTaHi30BaHNUX 3aHATTAX CIIOPTOM Ta OKUPIHHAM, a TAKOX (Pi3MYHOIO HIATOTOBKOIO AiTei
BikoM Bifj 6 o 10 pokiB i3 periony micta Ckorr’'e B Pecrry6rini ITiBHiuna MakefoHis.

Marepiammu ta MeTogu. Y 940 gireii (Bikom 8,98 + 3,39 poky) BuMipioBau 3picT, Bary, CK/Iajj Macy Tina Ta pisHi KOMIOHEHT!
¢isnyHOI MIATOTOBKI. Y4acTh Y 3aHATTAX CHOPTOM i pakTOpy, SKi 3HaTHI CIIOTBOPIOBATU Pe3Y/IbTATY JOC/IIPKEHH, HAIIPUKIIAf,
ocBiTa Ta Maca Ti/la 6aTbKiB, @ TAKOX 3aHATTS 6ATbKIB CIIOPTOM, OLIIHIOBA/IM 3a HOHMOMOTOI0 AHKETH, SIKY 3alI0BHIOBA/IN GATbKIL.
JIna [OoCATHEHHA MeTU JOCTifi)KeHHA B HOCTi[)KeHHI 3aCTOCOBYBa/lM IONiHOMIiabHMIA JIOTICTMYHUIT perpeciiiumit aHamis i
6araroBapianTHmit KoBapianiitauit ananis (MANCOVA).

Pesynbraru. Byno BctaHoB/IeHO, 1110 41,1% fiTeit Opay y4acTh y 3aHATTAX CIIOPTOM pifjilie OHOTO pasy Ha TYDK/AEHD, 48,4% —
pas abo ABivi Ha TIDKHEHB, a 10,5% — wacrime. Y 38,1% pireit 6710 BCTAaHOB/IEHO HasIBHICTb OXKMpiHHsL. JiTn, siKi Opann yuacTsb
B OPraHi30BaHNX 3aHATTAX CHOPTOM 1-2 pa3y Ha TYDKJieHb a00 yacTillle, I0Ka3yBaM BUILIMIL piBeHb (i3N4HOI MiArOTOBIEHOCT.

BucnHoBku. HaBiTh SAKIO BCTAHOBUTHU NMPUYMHHUI 3B’ 30K HEMOX/INUBO, CHPUAHHA OPraHi3OBaHUM 3aHATTAM CIIOPTOM
MO)Ke OYTV KIIYOBMM aCIEKTOM 3aXOfiB OpPraHiB OXOPOHM 3OPOB’sI, CIPSIMOBAHNX Ha BMPILIEHHS 3POCTAYNX NpobieMm,
OB A3aHUX i3 HA/UIMIIIKOBOIO MACOIO Ti/Ta Ta OXKMPIHHAM.

KirouoBi cmoBa: KappiopecnipaTropHa BUTPUBAIICTD, Millb, CUI, CIPUTHICTD, Maca Ti/a, AiTH, MATiTKy, $isvdHa aKTUBHICTb.
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