dusnonoruns

DOI: 10.14529/hsm180101

QUANTITATIVE CHANGES IN THE ANTHROPOLOGICAL STATUS
OF MIDDLE SCHOOL AGED PUPILS OVER A TWO-YEAR PERIOD

L. Benassi', Ibenassi@unipu.hr, ORCID: 0000-0002-3235-1791,
I. Blazevié', iblazevic@unipu.hr, ORCID: 0000-0002-4437-2792,
B. Trajkovski?, biljana.trajkovski@ufri.uniri.hr, ORCID: 0000-0002-0003-6746

1Juraj Dobrila University of Pula, Pula, Croatia,
2University of Rijeka, Rijeka, Croatia

Aim. The research was conducted with the primary aim of determining the antropometric

characteristics as well as motor and functional abilities of three groups of examinees over a two-
year period of organized physical activity engagement. The secondary aims were to examine
each group's nutritional status and their connection to the results achieved in the functional abil-
ity evaluation. Material and methods. In the total sample which consisted of 147 pupils, one
group was engaged in martial arts (karate, wrestling, tackwondo and kick-boxing), the second
group in team sports played with a ball (football, handball and basketball), while the third group
was physically active only on Physical Education classes. Ten variables were used for the needs
of the research, while to process the data, the Student's t-test for dependable samples, the dis-
criminant analysis and the correlation analysis were used. Results. For all the three measure-
ments, the results show the superiority of examinees — athletes compared to non-athletes. Enga-
ging in team sports played with a ball at the age of 11 to 13 has a more positive influence on the
analysed variables of the anthropological status than for peers who are non-athletes, but the same
was not shown for athletes engaging in martial arts (p < 0.05). The highest values of nutritional
status were measured in non-athletic pupils, while lower values of the body mass index condition
the better results of the six-minute run test (p < 0.01). Conclusion. The obtained data lead to the
conclusion that only regular Physical Education classes held two school hours a week cannot se-
cure a long-term significant influence on the development of children and adolescents' kinanthro-
pological characteristics, but it is necessary to encourage children to take part in extracurricular
sport activities. Some of the reasons due to which the differences in improvements acquired by
the two groups of athletes compared to the group of non-athletes were not significantly higher
can be explained by inadequate work conditions and the children's lack of interest for a specific
sport activity, as well as by the choice of the coaching staff.
Keywords: conditioning, sport, nutritional level, Physical Education, pupils.

Introduction

Childhood and adolescence are very impor-
tant periods when it comes to health and the pre-
ventive effects of regular physical activity [29].
In the last few decades, the continual decrease of
children and adolescents' physical activity has
been registered [48]. According to the World
Health Organisation data [50] in 2010 there were
81 % of 11 to 17 year-old adolescents who were
insufficiently physically active. A larger number
of studies state that overweight and obese chil-
dren will probably remain overweight and obese
as adults and are in danger of chronic diseases
[46, 50], which could lead to a more frequent
morbidity and mortality in their adulthood [5].
Diminished everyday physical activity and a sed-

entary way of life represent a significant contri-
bution to the development of excess weight and
obesity. It is importat to identify factors of risk
for excess weight and solve them as early as in
childhood and adolescence [41]. It can be cer-
tainly said that obesity represents one of the most
serious problems in present times and is con-
nected to the development of numerous illnesses
during childhood and adulthood [20]. The World
Health Organisation [50] defines physical inac-
tivity as the fourth leading cause of mortality in
the world and suggests to children and the young
aged 5 to 17 to accumulate a mild physical acti-
vity at least 60 minutes a day with the aim of pre-
serving health and preventing the occurrence
of anumber of chronic diseases. Insufficient
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physical activity is one of the main public health
problems linked to the period of childhood and
adolescence [16]. Hence, the main aims in public
health present and future guidelines for the period
of childhood and adolescence should be both the
increase of time spent doing physical activities of
a stronger character and high-intensity training
and the improvement of not only the level of the
cardio-respiratory fitness, but the muscular fitness,
speed and agility [36].

Unlike the adult population, the estimate of
the nutritional status according to children and
adolescents' body mass index is determined re-
garding sex and chronological age and based on
the percentile rank [30]. Due to its reliability and
simple use, it is a good indicator of the childhood
level of obesity [22] and it can be useful in the
evaluation of malnutrition or excess body mass
and obesity in children and adolescents [11].
In the last decades, the world's data [8] are also
present in our country (The Croatian Health-
Statistical Yearbook — with the equal criteria
> 90 centiles for the single sex) and they clearly
show an increase in the number of overnourished
children and adolescents. A recent research [39]
conducted on higher primary school grades' boys
from Zagreb confirms the negative trend in the pu-
pils' nutrition, according to which only 62 % of
pupils were correctly nourished, while 43 %
of 13-year-olds had excess body mass. According
to Kopelman [20], the increase in the body mass
index increases the possibility of health risks
brought by some diseases primarily linked to
diabetes type 2, hypertension, the coronary artery
disease and brain stroke, the respiratory system,
cancer, reproductive functions, liver and bladder
diseases.

Conditioning represents a group of training
procedures for the development and maintenance
of the athlete's fuctional and motor abilities, as
well as the athletes' morphological characteristics
in line with a certain sport's requirements.
It is, thus, an issue of an advancement in the
aerobic ability and anaerobic capacity, the deve-
lopment of quantitative and qualitative motor
abilities and the optimisation of athletes' morpho-
logical characteristics [28]. It is a generally known
fact that the level of conditional readiness de-
pends on age, sex, race, anthropometric measures
and the intensity of training or exercising. Sports
scientists have been trying for decades to find
reliable ways of its evaluation on a various selec-
tion of populations. Resulting from these re-
searches, today there are numerous methods to

determine the state of the conditional readiness
which have shown to be adequate for both the
general population and athletes of different ages
[17]. Researches have shown that exercising will
be more regular and active in places where the
conditions for it are fulfilled, primarily the mate-
rial ones, and where exercising is supported and
appreciated [4]. Moreover, the consulted litera-
ture shows that there were more authors dealing
with the athletes' conditional readiness regarding
the school-aged population. All of them found
out that better results are accomplished by par-
ticipators of programmes with more hours of
exercising [1, 14], a higher intensity and level
of general abilities [41], a normal-desirable nutri-
tional status — value of the body mass index [37]
and more adequate working conditions, espe-
cially regarding personell and material conditions
[6, 10, 33, 49].

Article's aims and hypotheses

This article’s primary role is to determine the
quantitative changes in boys’ kinanthropological
characteristics during a period of two years oc-
curring by the application of three different kine-
siological operators. Its secondary role is to ex-
amine each group’s nutritional state and its con-
nection to the results of the aerobic type functional
abilities test.

H1.H;: There will be statistically significant
changes in the kinanthropological cha-
racteristics for children — athletes en-
gaging in team sports played with a ball
when compared to children — athletes
engaging in martial arts and children —
non-athletes.

H2.H;: There will be a statistically significant
connection between the body mass in-
dex and functional abilities for all three
groups of examinees.

Material and Methods

Sample of examinees

There were 147 boys attending two primary
schools from Istria — Croatia who took part in the
research. Of the total amount of examinees, there
were 60 pupils who, during the two-year peiod,
trained team sports played with a ball (21 foot-
ball, 17 handball and 22 basketball players),
30 pupils trained martial arts (15 karate practitio-
ners, 8 wrestlers, 4 kick-boxers and 3 tackwon-
doists — ITF version), while 57 pupils were non-
athletes, pupils who did not attend any extracur-
ricular sport activity except for Physical Educa-
tion twice a week for 45 minutes. The examinees
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were monitored for two years: initial measure-
ment at the age of 11, transitive measurement at
the age of 12 and final measurement at the age of
13 (their age being = 6 months at each measure-
ment) — i.e. at the beginning of the 5" 6™ and
7™ grade, from 2013 to 2015. Examinees who
were engaged in team sports played with a ball
and martial arts had, along with the regular
Physical Education, three trainings a week of the
duration of at least 60 minutes. All pupils who
were chosen for the research were clinically
healthy and with no visible motor, functional or
psychic deviations.

Sample of variables

A set of 10 tests for measuring the anthro-
pometric characteristics, motor abilities and func-
tional abilities was used for the needs of this re-
search [12] and the variables of the ITM centiles
(CDC BMI).

= To measure the anthropometric characte-
ristics the following variables were used: height
(ATV), body mass (ATT), forearm girth (AOP),
while the body mass index (ITM) was worked
out of the body height and body mass results and
used as the indicator of the nutritional status of
a person. The body mass index (ITM) was de-
fined as: body mass (kg)/body height’ (m’), while
the calculated value for each pupil was corrected
into centiles [9] according to the child's sex and
chronological age (criterion: < 5 centiles = mal-
nutrition, 5 — 85 centiles = normal body mass,
85 — 95 centiles = overweight, > 95 centiles =
= overnourishment (obesity)).

= To measure the motor abilities the follow-
ing variables were used: reverse training ground
(MPN) - spatial coordination, standing long
jump (MSD) — explosive power of lower extremi-
ties, pull up endurance (MIV) — static power of
the arms and shoulders, hand tapping (MTR) —
speed of simple movements, touch-toe with legs
astride (MPR) —flexibility of the pelvis, trunk lifts
(MPT) — repetitive power of the trunk.

= To measure the functional abilities the va-
riable of the 6 minute run (F6') was used.

The measurements were conducted in the first
two weeks at the beginning of the school-year.
The body mass was measured with a medical
balance and all the examinees were without their
footwear and wearing their sports clothes (a T-shirt
and shorts). Body height was measured with the
Martin anthropometer with the measuring exact-
ness of 0.1 cm. The examinees were without their
footwear with the position of the head in the so
called Frankfurt horizontal plane.

Data processing methods

Entering and processing data was done by
a computer programme for the statistical data pro-
cessing named IBM SPSS Statistics Version 2.2.
The basic descriptive parameters were calculated:
arithmetic mean, standard deviation and the mini-
mal and maximal value of results. The distribu-
tion normality was determined by the Kolmo-
gorov- Smirnov test (K — S test). To analyse the
changes in the two year period, i.e. to determine
the statistically significant differences in the arith-
metic means for the three groups of examinees
the Student’s t-test for dependable samples was
used. The discriminant analysis determined the
differences among the three groups of examinees
at the initial, transitive and final measurement.
The level of correlation between the nutritional
status results and the level of functional ability in
the three masurements was determined by the cor-
relation analysis. The set hypotheses are the re-
sults obtained by testings at the level of statistical
significance p < 0.05.

Results

Table 1 shows the common results of the ba-
sic descriptive parameters for the three groups of
examinees at the initial, transitive and final mea-
surement. The Kolmogorov — Smirnov test de-
termined the normality of distribution which
showed that the results of distribution did not
significantly depart from the normal. In the area
of anthropometric characteristics, looking from
the initial to the final measurement, pupils un-
dergo an increase in the results of body height
(ATV), body mass (ATT) and forearm girth (AOP),
while an insignificant downfall is seen in the body
mass index (ITM) at the transitive measurement
to slightly grow again to the average result (Mean)
of 0.17 centiles at the final measurement. Regar-
ding motor and functional abilities, pupils made
an advancement in all variables from the initial to
the final measurement.

The Student's t-test results for dependable
samples at the transitive measurement after
a one-year period show that pupils engaging in
martial arts (Table 2) achieve a quantitative ad-
vancement for all eleven variables. A statistically
significant improvement of arithmetic mean was
achieved for eight variables (ATV, ATT, AOP,
ITM, MTR, MPN, MPT and F6'), while for three
variables (MSD, MPR and MIV) there were no
statistically significant differences.

Unlike pupils engaging in martial arts, those
playing team sports with a ball achieved a nega-
tive move in the variable of body mass index
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Table 1
Basic descriptive parameters of the whole sample at the initial, transitive and final measurement
Var./Per. N Mean Std. Dev. Min. Max. Skew. Kurt. K-Sp
ATV/i 147 149.82 7.86 130.80 167.00 .16 -42 .094
ATT/i 147 44.97 13.70 26.00 95.00 1.60 2.85 .000
AOP/i 147 22.07 2.50 17.50 30.20 .79 .59 .046
ITM/i 147 61.01 31.49 5.00 95.00 —.45 —1.24 .000
MTR/i 147 23.83 3.95 16.00 36.00 42 .32 .005
MSD/i 147 148.53 2222 71.00 190.00 -.54 .50 .164
MPN/i 147 18.09 5.29 10.38 37.80 1.13 1.33 .001
MPT/i 147 31.50 7.30 6.00 57.00 —.14 1.68 .190
MPR/i 147 39.61 10.47 6.00 63.00 -34 41 .098
MIV/i 147 21.36 19.78 .00 85.00 1.03 .61 .000
F6'/i 147 1065.61 204.28 611.00 1472.00 .05 =71 .166
ATV 147 156.49 8.63 134.60 177.00 .05 -.38 197
ATT/ 147 50.10 14.22 28.00 105.00 1.40 2.32 .000
AOP/t 147 23.04 2.46 18.50 31.00 .63 .54 .160
ITM/t 147 60.22 30.04 5.00 95.00 -.34 -1.30 .000
MTR/t 147 26.64 3.74 17.00 39.00 .19 .76 .063
MSD/t 147 152.80 24.06 76.00 213.00 -22 —.03 188
MPN/t 147 15.99 4.33 9.59 38.40 1.79 5.82 .000
MPT/t 147 34.84 8.09 13.00 59.00 -.13 .30 .194
MPR/t 147 42.60 10.87 16.00 66.00 -.36 -42 .033
MIV/t 147 23.13 20.96 .00 100.00 1.08 1.09 .000
F6'/t 147 1116.12 201.18 602.00 1506.00 —13 =77 .185
ATV/f 147 163.76 9.46 140.00 185.70 -.07 -34 .180
ATT/H 147 56.90 16.25 31.00 120.00 1.40 2.84 .000
AOP/f 147 23.97 2.67 18.80 34.00 .75 1.19 .189
IT™M/f 147 60.39 29.90 5.00 95.00 -39 -1.20 .000
MTR/f 147 28.59 4.02 17.00 39.00 —.05 25 .005
MSD/f 147 164.47 26.38 91.00 211.00 -25 -.61 192
MPN/f 147 14.53 4.01 8.66 26.63 1.06 .68 .000
MPT/f 147 38.40 7.64 12.00 67.00 —45 2.63 .000
MPR/f 147 44.64 12.88 4.00 75.00 -.48 13 .003
MIV/f 147 29.84 23.92 .00 102.00 .63 -29 .003
F6'/f 147 1176.61 228.63 626.00 1690.00 .05 -.59 191

Note: Var. — variable / Per. — measurement period (i — initial, t — transitive, f — final); N — number of entities

in the sample; Mean — arithmetic mean; Std. Dev. — standard deviation; Min. — minimal result; Max. — maximal
result; Skew. — distribution curve; Kurt. — flattening of the distribution.

(ITM) after one year, but a statistically signifi-
cant improvement in seven out of eleven va-
riables (ATV, ATT, AOP, MTR, MPN, MPT
and F6'). A positive move, yet not statistically
significant, was recorded in three motor ability
variables (MSD, MPR and MIV) (Table 2).

Table 2. shows the Student's t-test results for
dependable samples of pupils who were not en-
gaged in any sport, but were physically active
only during Physical Education classes at school.
After the one-year period they achieved statisti-
cally significant changes in nine variables (ATV,
ATT, AOP, MTR, MSD, MPN, MPT, MPR and
F6"). Advancement was recorded in the two re-
maining variables (ITM and MIV), but it was not
statistically significant.

After the two-year monitoring period, exami-
nees engaged in martial arts (Table 3) achieved
a significant advancement in eight variables (ATV,
ATT, AOP, MSD,MPN, MPR, MIV and Fé6').
In two motor abilities variables (MTR and MPT)
the advancement was not significant, while in the
variable for the evaluation of a person's nutri-
tional status (ITM), a decline in the results com-
pared to the transitive measurement was recorded.

In the same period (Table 3), examinees en-
gaged in team sports played with a ball achieved
a significant move in nine out of eleven variables
(ATV, ATT, AOP, MTR, MSD, MPN, MPT,
MIV and F6'). The changes were not significant,
although a slight positive move was recorded,
for the remaining two variables — evaluation

8

Human. Sport. Medicine
2018, vol. 18, no. 1, pp- 5-19



Benaccu J1., Bnaxesu4 W., Tpalikoecku b.

KonuyecmeeHHbIe usMeHeHuUs1
6 aHmponmnosiocu4eCKoM cmamyce y4eHUKOS...

Table 2
T-test results for dependable samples between the initial and transitive measurement
of examinees engaged in martial arts, team sports played with a ball and non-athletes
Martial arts Sports played with a ball Non-athletes
Var./Per. Mean N p <.05 Mean N p <.05 Mean N p <.05

ATV/i 150.53 21 151.14 52 148.56 47
ATV/t 157.21 21 .000 157.85 52 .000 155.13 47 000
ATTA 43.08 21 41.12 52 50.01 47
ATT/ 46.57 21 .000 46.73 52 .000 55.22 47 .000
AOP/i 21.44 20 21.43 52 23.06 47
AOP/t 22.30 20 .001 22.61 52 .000 23.79 47 .000
ITM/i 53.76 21 51.10 52 75.13 47
ITM/t 46.24 21 .006 52.19 52 737 74.72 47 174
MTR/i 23.27 22 24.67 55 22.82 55
MTR/t 27.55 22 .000 26.73 55 000 2591 55 .000
MSD/i 159.50 22 156.60 55 135.44 55
MSD/t 166.41 22 .102 159.47 55 .168 140.60 55 015
MPN/i 16.72 21 16.10 55 21.67 55
MPN/t 14.35 21 .006 14.39 55 .000 19.24 55 .000
MPT/i 34.68 22 34.22 55 28.22 55
MPT/t 38.00 22 024 37.00 55 .001 31.29 55 .001
MPR/i 43.18 22 41.24 55 38.20 55
MPR/t 44.46 22 .534 43.09 55 13 42.07 55 .001
MIV/i 29.27 22 28.11 55 10.09 55
MIV/t 36.46 22 .084 30.76 55 .075 10.56 55 709
F6'/i 1086.96 22 1168.64 55 921.93 55
F6'/t 1210.46 22 .003 1214.31 55 .039 974.15 55 007

Note: Var. — variable / Per. — measurement period (i — initial, t — transitive, f — final); Mean — arithmetic mean;

N — number of entities in the sample; p — level of significance; the leading zeros have been left out.

of a person's nutritional status (ITM) and flexi-
bility of the pelvis (MPR).

Table 3 shows the examinees non-athletes'
results between the second and third measure-
ment. A positive move was recorded in all vari-
ables, the results being statistically significant in
nine variables (ATV, ATT, AOP, MTR, MSD,
MPN, MPT, M1V and F6").

Tables 4, 5 and 6 show the discriminant
analysis results for the three assessed groups of
examinees at the initial, transitive and final
measurement. They show the inferiority of the
anthropological status of those examinees who
were physically active only during Physical edu-
cation classes compared to their peers who did
sports in extracurricular activities, more precisely
team sports played with a ball and martial arts,
during both years of the training process. At all
three measurements, a significant difference be-
tween athletes playing team sports with a ball and
athletes doing martial arts was not recorded.

The correlation analysis results of the total
sample of examinees (Table 7) show that there is
a statistically significant correlation (error level
p = .01) between the body mass index (ITM) and

the functional abilities measured with the six
minute run test (F6"). The correlation coefficient
was negative for all three evaluations and it was
equal to r = —.422 for the initial measurement,
r = —480 for the transitive measurement and
r =—-.397 at the final measurement.

The average values of the examinees' nutri-
tional state (Fig. 1) clearly show the difference
between the group of non-athletes and athletes.
Non-athletes recorded 20 and more centiles
higher values at the final measurement than the
two groups of athletes. If the final measurement
results are seen according to the nutritional state,
it can be seen that 55 % of non-athletes are over-
weight or obese. Of the total number of over-
weight or obese non-athletes, 90.32 % kept the
measured values during the two-year period of
assessment. The team sports played with a ball
and martial arts examinees are predominantly of
a normal body mass.

The obtained results indicate that young ath-
letes engaged in martial arts (wrestling, karate,
kick-boxing and tackwondo) achieved significant
positive moves of the anthropological status after
a two-year priod of organised training processes.
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In the first part of the analysed period, during the
fifth grade, the anthropometric characteristics
results for boys engaged in martial arts indicate
a statistically significant positive increase in the
body height (ATV), body mass (ATT) and fo-
rearm girth (AOP). The examinees achieved an

average growth of 6.7 cm, they were 3.5 kg
heavier and their forearm girth was about 1 cm
longer. Regarding their age, the obtained results,
especially in regard to body height and body
mass, are slightly above the average when com-
pared to results found in earlier literature [13].

Table 3
T-test results for dependable samples between the transitive and final measurements
of examinees engaging in martial arts, team sports played with a ball and non-athletes
Martial arts Sports played with a ball Non-athletes
Var./Per. Mean N p <.05 Mean N p <.05 Mean N p <.05

ATVt 155.57 27 157.65 57 155.76 52
ATV/f 163.64 27 .000 165.16 57 .000 162.27 52 .000
ATT/It 46.94 27 46.87 57 56.06 52
ATT/f 53.47 27 .000 53.32 57 .000 62.90 52 .000
AOP/t 22.56 25 22.63 57 23.96 52
AOP/f 23.47 25 .001 23.55 57 .000 24.88 52 .000
IT™M/t 50.52 27 53.53 57 76.06 52
IT™M/f 51.33 27 743 53.30 57 .894 76.00 52 .969
MTR/ 27.04 28 26.75 59 25.84 57
MTR/f 27.96 28 252 29.03 59 .000 27.42 57 .000
MSD/t 166.54 28 161.00 59 140.14 57
MSD/f 174.04 28 001 174.92 59 .000 149.88 57 .000
MPN/t 14.08 27 14.59 59 19.43 57
MPN/f 11.95 27 .000 12.99 59 .000 17.52 57 .000
MPT/t 37.86 28 37.41 59 31.47 57
MPT/f 40.60 28 .066 40.88 59 .000 34.75 57 .000
MPR/t 45.39 28 44.05 59 42.54 57
MPR/f 49.46 28 025 45.97 59 142 43.75 57 265
MIV/t 33.12 28 29.63 59 10.35 57
MIV/f 38.64 28 .039 37.25 59 .000 14.61 57 .008
Fo'/t 1164.82 28 1204.53 59 968.30 57
Fo'/f 1272.71 28 .002 1262.56 59 .008 1012.67 57 016

Note: Var. — variable / Per. — measurement period (i — initial, t — transitive, f — final); Mean — arithmetic mean;
N — number of entities in the sample; p — level of significance; the leading zeros have been left out.

Table 4
The discriminant analysis results at the initial measurement
. Canonical Wilks' Chi-
Eigenvalues correlation | Lambda | square p <.05| Group 1 | Group 2
Differences in results between
martial art groups and 5 .66 57 35.06 000 1.31 -.56
non-athletes
Differences in results between
groups playing team sports 91 .69 52 60.46 .000 92 -97
with a ball and non-athletes
Differences in results between
martial art groups and groups .26 45 .80 14.95 185 .79 -32
playing team sports with a ball

Note: here and in Table. 5, 6 Eigenvalues — discriminant functions' characteristical values; Canonical Correla-
tion — canonical correlation coefficients; Wilk's Lambda — Wilk's Lambda values for each discriminant function;
Chi-Sqr. — the value of the hi square test for the assessment of the discriminant function significance; p-level —
the proportion of the error done by accepting the hypothesis that the difference is statistically significant: Group 1 —
the position of the first group centroids on the discrimnant function; Group 2 — the position of the second group
centroids on the discrimnant function; the leading zeros have been left out.

10

Human. Sport. Medicine
2018, vol. 18, no. 1, pp- 5-19



Benaccu J1., Bnaxesu4 W., Tpalikoecku b.

KonuyecmeeHHbIe usMeHeHuUs1
6 aHmponmnosiocu4eCKoM cmamyce y4eHUKOS...

Table 5
The discriminant analysis results at the transitive measurement
. Canonical | Wilks' | Chi-
Eigenvalues correlation | Lambda | square p <.05 | Group 1 | Group 2
Differences in results between
martial art groups and .60 .63 34.09 000 1.04 -.56
non-athletes
Differences in results between
groups playing team sports 81 55 60.84 000 .85 -94
with a ball and non-athletes
Differences in results between
martial art groups and groups .20 .84 14.17 224 .63 =31
playing team sports with a ball

Table 6
The discriminant analysis results at the final measurement
. Canonical | Wilks' | Chi-
Eigenvalues correlation | Lambda | square p <.05 | Group 1 | Group 2
Differences in results between
martial art groups and .64 .61 36.51 000 1.19 -53
non-athletes
Differences in results between
groups playing team sports .69 59 56.31 000 .80 -84
with a ball and non-athletes
Differences in results between
martial art groups and groups 13 .89 9.24 .600 -.54 23
playing team sports with a ball

At the end of the first year of the training process,
the martial arts examinees did not show a signify-
cant advancement in the variables which measure
flexibility (MPR), the explosive power of the legs
(MSD) and the static power of the arms and
shoulders (MIV). However, these three motor
abilities results showed a statistically significant
improvement after the second year of training
and so confirmed some earlier researches' results
[21, 45]. The reason for the improvement of
flexibility can probably be found in better trained
techniques like high kicks in karate, tackwondo,
kick-boxing and a number of specific gripping,
lifting, throwing and turning techniques in the
stand-up and floor position in wrestling which
contribute to a better flexibility of the hips, the
whole pelvis area, the lower trunk and the back
region of lower limbs. ,,A high level of these
abilities makes possible movements which are
more economical, fatigue is easier to endure,
the sensitivity to the occurrence of acute and
chronic injuries is lower, psycho-physical re-
laxation etc.” [47]. Flexibility is the only motor
ability which produces the best results and values
in childhood, which is significant for all martial
arts [45]. At the end of the observed training pe-
riod for all measured types of action, power re-

sponse (explosive, repetitive and static) and
expressed advancement was seen, especially in
the explosive and static power where statistically
significant improvements are recorded. They are
certainly conditioned by a number of different
factors, from the chronological to the signifi-
cantly biological age, and also by factors linked
to the sole training — volume, intensity and dura-
tion of the training [31]. The results achieved by
boys engaged in martial arts are incouraging,
since too little attention was paid to the strength
and flexibility of the trunk [2]. “Insufficient at-
tention paid to the strength and flexibility of the
trunk in the basic preparation stage (from 10 to
14 years of age) will be reflected as a lag in
learning the advanced techniques of lifting from
the floor at the stage of direct specializing prepa-
ration (from 15 to 18 years of age) which will
eventually cause sport stagnation and a perma-
nent latent danger of injuries to the trunk* [3].
The variable which continually records a signifi-
cant positive move in the two-year period is the
variable for the measurement of functional abili-
ties — the six minute run (F6'). Although power,
speed of motoric reaction, coordination... [23,
24, 26, 43] are predominant for the success in
martial arts, which more precisely represent the
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Table 7

The correlation between the body mass index variable and the test
for measuring functional abilities (F6’)

F6' Initial | F6' Transitive | F6' Final
ITM Martial arts —-.032 —.462 -.292
ITM Team sports played with a ball —.340 —.338 —.086
ITM Non-athletes -313 -334 —.409
ITM Total -.422 —.480 -.397

Note: Level of error p < .01; the leading zeros have been left out.

dominance of speed-strength abilities, the perma-
nent advancement and total achievement in the
aerobic capacity of martial arts athletes is seen as
an envious success. Functional abilities of an
aerobic character are essential for an adequate
recovery between rounds or matches at competi-
tions, but also for the recovery during and after
a training [25, 44]. It is known that a well deve-
loped aerobic capacity at this age is the base for
working on the sport-specific anaerobic endu-
rance in the ages to come. According to Bompa
[6], the children's organs and systems adaptation
to the endurance training has many good sides,
from improving the lung and heart functions to
the increase of red blood cells in charge of
the transfer of oxygen to the muscles engaged.

ITM - final festing according fo
groups
75.625
£ 6 54.237 51.679
E 40
2 20
0
1 2 3

Fig. 1. Average values of the body mass index (ITM)

at the final measurement for all three groups

of examinees: 1 — sports played with a ball; 2 — martial
arts; 3 — non-athletes

The second group, young athletes playing
team sports with a ball, in comparison to peer
athletes doing martial arts and non-athletes,
achieved the highest results in body height
(ATV) and the lowest results in body mass
(ATT) after the two year period. The first two
measurements show differences in the body
height on the side of examinees playing sport
games with a ball, while at the final measurement
the average values were 2 cm compared to non-
athletes and 1.5 cm compared to martial arts ath-
letes. Considering the significance body height
has for success in handball and especially basket-

ball, athletes in sport games played with a ball
have an advantage over their peers from the two
other groups already in the initial phase of pu-
berty. In the area of functional-motor abilities,
positive moves in all the measured variables were
achieved after one year of training. The variables
which measure the explosive and static power
(MSD and MIV) and the flexibility of the pelvis
(MPR) were the only ones which did not show
a statistical advancement. The variable touch-toe
with legs astride (MPR) did not register signifi-
cant changes even after the second year of the
training process which indicates that exercises
which develop flexibility are not sufficiently pre-
sent in the sport games played with a ball training
contents. There are more than one earlier re-
searches which show that flexibility does not sig-
nificatly change in team sports [35]. Although
boys' flexibility diminishes after their eleventh
year of age, action should be taken to improve it
[25]. The flexibility of the back thigh muscles has
a keyrole for the execution of a number of spe-
cific tasks in football, like young football players'
sprinting, jumping, agility and kicks [15]. Its im-
portance is significant for the execution of certain
basketball technique elements [26]. The same
authors emphasize that an adequate flexibility is
a support to a quality growth and development,
as well as to the prevention of injuries. The re-
sults obtained in the area of explosive and static
power after a one-year training period do not con-
firm some earlier researches [18, 32]. The reasons
can be only assumed. On one hand, the popularity
of sports played with a ball attracts a larger num-
ber of children (than martial arts) which dimin-
shes the coach's individual approach to each single
person, while on the other, there is a larger num-
ber of children who, due to a lack of interest,
train without the wish and will to succeed which
after a time leads to giving up training these
sports. It is certain that persistent and motivated
boys who find it harder to reach their condition
potentials directly suffer from such circum-
stances. The end of the two-year period brought
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significant positive moves for these two mea-
sured variables of motor abilities. Like the mar-
tial arts examinees, a statistically significant im-
provement in the functional ability variable (F6")
was registered for young team sports athletes after
the first and second year of the training process.
If the average value results for the two groups at
the initial, transitive and final measurements are
taken into consideration, it can be concluded that
young athletes playing sport games with a ball
have better results at the initial (M = +81 m) and
transitive (M = +40 m) measurement, while the
results are worse at the final measurement
(M =-10 m). According to Mikuli¢ [27], “a sig-
nificant improvement in the aerobic endurance
indicators, it has been determined, is achieved
from the beginning of the intensive puberty
growth in height, which is averagely one year
after a boy enters puberty or around their 13"
year of age.” Since the functional ability (F6) is
a precondition for the qualitative and quantitative
engagement in team sports played with a ball,
a higher improvement was expected in the second
year of the training process. In giving the perio-
dization of children’s long term trainings, Bompa
[6] names the puberty period as the formation of
athletes phase (11 to 14 years of age) when the
aerobic capacity should be further developed.
He adds that a strong endurance base will enable
athletes to face the training and competition re-
quirements in a more efficient way during the
following phase (15 to 18 years of age) which is
called specialization.

Like the two groups of young athletes en-
gaged in martial arts and team sports played with
a ball, pupils who are physically active in an or-
ganised way only during Physical Education
classes achieve a statistically significant improve-
ment during the two-year measurement period in
almost all variables linked to anthropometric
characteristics and functional-motor abilities.
Only the variable for measuring the flexibility of
the pelvis (MPR), which registered a significant
improvement in the first year, did not show a sig-
nificant positive move at the last measurement.
Flexibility often declines with years, especially
for boys, probably due to the muscle growth,
growth and muscle strength so it demands training
during the young’s developmental phases [6].
This research results show that an adequate
Physical Education curriculum, primarily based
on feedback information of the pupils actual con-
dition and by considering their interests and
needs, would reach a certain positive move of

kinanthropological tasks. Unlike in previous re-
searches [37], the obtained results indicate the
contrary effects of the Physcal Education trans-
formative process. More significant cummulative
effects of the children's whole anthropological
status are only possible if higher values of the
load's extensity and intensity are applied. This is
the reason why the non-athletes' results, when
considering all the measured variables, are sig-
nificantly behind the results achieved by peer
athletes engaged in martial arts and team sports
played with a ball. They are especially mani-
fested on the anthropometrical characteristics'
values in the variables body mass and forearm
girth (ATT, AOP), similarly to results obtained
by certain previous researches [44]. It confirms
the further negative trend of increment in the
children and adolescents' body mass which was
mentioned at the beginning of this article. Unlike
the two groups of athletes whose results were
permanently similar, pupils non-athletes had
a higher body mass (averagely from 7 to 9 kg)
and larger forearm girth (averagely 1.5 cm) from
the initial to the final measurement. Although the
forearm crease was not measured, when the lower
values of the pupils non-athletes body height and
their sedentary way of life are considered, it can
be easily concluded that Physical Education
classes held twice a week for 45 minutes only
slightly diminishes the growth of the ballast mass,
but it does not reduce it to a significant extent.

It should be pointed out that examinees in
this research lived in rural and suburban areas
and attended school in two shifts. A larger num-
ber of pupils was not able to come to trainings in
the city on foot, nor could parents drive them due
to their job obligations. Since an increase in the
number of primary school Physical Education
classes from twice to three times a week cannot
be anticipated in due time, it is essential for the
school and the social environment to encourage
the pupils' participation in extracurricular activi-
ties, school sport associations and sport clubs.
By taking part in some of the aforementioned
forms of organised physical exercising, they
would accumulate the necessary time to be spent
in an organised physical activity and surely give
a contribution to the positive improvement of
their kinanthropological status.

If the three groups of examinees are com-
pared after the two-year training process (Tables 4,
5 and 6), statistically poor results achieved by
pupils non-athletes at all three measurements in
comparison to their peers from the two groups
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of athletes can be noticed. It was expected that
the negative differences between non-athletes
and the groups of athletes would increase during
time, but it did not happen in this research.
Indeed, although the differences were significant,
the transitive and final measurements showed
their slight diminution. It can be derived that,
compared to non-athetes, there is a lack of ath-
letes' improvement in their clubs. The reasons
can be only assumed, since this paper did not
give the specific working conditions and indica-
tors of the training process. We are of the opinion
that the main reason “lies* in insufficiently ex-
perienced coaches, with questionable qualifica-
tions and in the system of insufficient permanent,
life-long learning and practice to work with
younger age groups. The Sport Community of
the City of Pore¢ annual report for the year 2015
says that in clubs from which this article's exami-
nees were taken from there were 55 % of coaches
who had less than seven years of experience and
82 % of coaches who worked with young people
and had qualifications lower than the level of
a bachelor coach'. The groups of athletes en-
gaged in martial arts and team sports played with
a ball did not show statistically significant diffe-
rences at any of the three measurements. Al-
though not significant, the differences existed and
they were mostly expressed at the initial mea-
surement in favour of martial arts. During the
first, and especially second, training year, the group
of team sports played with a ball significantly
diminished these differences. Based on the ob-
tained result, the set hypothesis according to
which there will exist statistically significant dif-
ferences in the changes of kinanthropological
characteristics of athletes engaged in team sports
played with a ball when compared to athletes do-
ing martial arts and non-athletes can be only
partly accepted.

The correlation analysis results of the total
sample of examinees regarding the body mass
index (ITM) and functional abilities leads to the
conclusion that an increase in the value of
the body mass index is influenced by the poorer
result achieved at the six minute run test (F6').
Overweight or obese examinees in all three groups
showed a significantly poorer result at the final
measurement in comparison to the normally nou-

"A person who completes at least the professional study
for the education of coaches of the duration of three years
(six semesters) and acquires the title of bachelor of sports
coaching.

rished or malnourished. Namely, their six minute
running section was averagely 156 m shorter than
all the examinees total result and 216 m shorter
than the result of examinees in the cathegory of
normal body mass or malnourishment. The re-
sults obtained in this research give an additional
confirmation to the current knowledge which
says that a poorer execution of functional ability
tests is closely related to the presence of excess
weight and obesity. Previous studies conducted
in our country and in the world show that chil-
dren and adolescents with a higher body mass
achieve poorer results in the area of functional-
motor abilities than their normal body mass peers
[7, 19, 34, 38, 40, 42]. By consulting twelve
transversal and two longitudinal studies pub-
lished in relevant electronic academic data bases
(PubMed, SportDiscus, Web of knowledge and
Ovid) in the period from 2000 to 2011, the authors
Rauner et al. [41] analysed the interaction of
physical activity, physical fitness (muscle strength,
endurance and motor skills) and excess body
mass in adolescents and the young aged 11 to 23.
The conclusion of a larger number of studies
about the relation between excess body mass in-
cluding obesity and physical activity lies in their
reversed correlation. All the twelve transversal
studies report about the reverse correlation be-
tween physical fitness and body mass. In line
with the results, this paper can confirm the set
hypothesis according to which there is a statisti-
cally significant correlation between the body
mass index (ITM) and the functional abilities for
the three groups of examinees.

Conclusion

The discriminant analysis results showed
the superiority of both groups of athletes over
the pupils non-athletes at the initial, final and
transitive measurement. During the two-year
training period the two groups of athletes did not
show significant differences. Based on the ob-
tained results, it can be concluded that engaging
in team sports played with a ball at the secondary
school age (11 to 13) has a more positive and
significant influence on the development of the
analysed anthropometrical characteristics, motor
and functional abilities' variables than on those
peer pupils who did not engage in sports, but not
on athletes engaged in martial arts. Thus, the set
alternative hypothesis is partially accepted. More
precisely, the alternative hypothesis according to
which there is a statistically significant difference
in the changes of the anthropological status for
children athletes engaged in team sports played
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with a ball in comparison to children who are
non-athletes is accepted, while the alternative
hypothesis is rejected because a statistically sig-
nificant difference in the changes of the anthro-
pological status between the groups of team
sports played with a ball and martial arts was not
determined so the null hypothesis is accepted.

The highest values of the nutritional state at
the final measurement were measured for pupils
non-athletes and in relation to the examinees ath-
letes, they were higher for an average of 21 per-
centiles than for pupils training team sports
played with a ball and 25 percentiles than for pu-
pils doing martial arts. It can be determined that
a better result of the six minute run test (F6') in-
fluences the reduction of the body mass index
(ITM) value. The correlation analysis confirmed
the second alternative hypothesis according to
which there would be a statistically significant
correlation between the body mass index and the
functional abilities for all three groups at the ini-
tial, transitive and final measurement.

Pupils who were engaged in organised exer-
cising only during Physical Education classes
twice a week for 45 minutes, although they
achieved a significant improvement (t-test for
dependable samples) in almost all variables of the
anthropological status during the two-year activi-
ties, could not cope with peers who trained team
sports played with a ball or martial arts as part of
their extracurricular activities — three times a
week for at least 60 minutes. This article's results
also indicte that Physical Education classes are
not sufficient for a long term significant influence
on the children and adolescents' kinathropological
characteristics. It is essential for the local com-
munity to ensure the possibility for children to
attend school only in the morning shift, while the
school and the community as a whole should be
more engaged into offering the interested pupils
the possibility to take part into organised forms
of sports and make them simple and more avai-
lable.

Since this article did not analyse the content
aspects of the two groups of athletes' training and
the represetation of examinees according to
sports varied significantly, the results should be
taken with a pinch of salt. Future studies should
equalize the number of examinees according to
particular sports, increase the total number of
examinees per groups and consider a larger num-
ber of factors, primarily egsogenous, like infor-
mation about the training process of the chosen
sports, attendance of trainings, pupils nutritional

habits, free time activities and others. In any case,
it was expected that the differences between the
two groups of athletes compared to the group of
non-athletes would increase over time, but it did
not happen. Some of the reasons can be found in
insufficiently experienced coaches and a lower
level of professionalism which raises a question
about the necessary quality of the training work,
training conditions and the children's interest for
a certain sport activity. The basic precondition
for an adequate progress and development of the
children's conditional potential for the chosen
sport is a professional and experienced coach
who knows the working and developmental regu-
lations and applies contemporary knowledge
about planning and programming the training
process in his/her work. Such a coaching profile
would contribute to keeping children and adoles-
cents engaged in the chosen sport and it would
indirectly cause physical exercising to become
children's permanent possession.
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KOJIMYECTBEHHbIE UBMEHEHUA
B AHTPONONOI'M4YECKOM CTATYCE YHEHUKOB
CPEQOHEMU WWKOJbI 3A ABYXNETHUU NEPUO[L

/1. Benaccu', N. Bnaxesuy’, b. Tpatikoecku?

"Yrusepcumem [Mynbi um. FOpas Jobpunsi, 2. Myna, Xopeamus,
2yHueepcumem Pueku, 2. Pueka, Xopsamusi

Heab. OcHOBHAs II€Th JaHHOTO MCCIEAOBAHMS 3aKJIFOYANAaCh B OMpPEACICHHH aHTPOIIOMET-
PHUYECKHX XapaKTEPUCTHK, & TAKXKE JIBUTATEIBbHBIX U (PYHKIHMOHAJIBHBIX BO3MOXKHOCTEH Cpelu
TPEX IpynIl UCHBITYEMBIX, Ha6IIIOJIaeMbIX B TCUCHUC JIBYX JICT B paMKax OpraHM30BaHHbIX 3aH-
THil 0 pusnueckol KynpType. BropocTeneHnHas 11e1b HCCIeA0BaHUs COCTOSUIA B U3YYEHHUH ITH-
IIEBOT0O CTAaTyca KaXKAOH IPYIBI M €r0 B3aUMOCBS3U C pe3yJIbTaTaMH OLEHKH (YHKIMOHAIBEHBIX
BO3MOXKHOCTEH. MaTepuaJbl u MeToabl. VI3 o0mieii BoIOOpKH, cocTosiBIIEi M3 147 yueHHKOB,
OBLTO BBIJEIICHO TPH TPYIIIBL: MIEpBas TPYIIIa BKIIIOYANIA TIPEACTaBUTENCH OOEBBIX UCKYCCTB (Ka-
paTe, peCcTIIMHT, TXPKBOHMIO, KHKOOKCHHT), BO BTOPYIO TPYIIIY BOILIHM MPEICTABUTEIH KOMaHI-
HBIX BUAOB cIiopTa ¢ MsiaoM ((yTOom, raHm00m, 6ackeTOO0IT), TPEThs TPyIIIa COCTOSIIA U3 YICHH-
KOB, 3aHMMAOIIIXCS CIIOPTOM TOJBKO B paMKax 3aHATHH (hHU3NIecKol KynbpTypoil. Vccnenosa-
HHE TMPOBOAMIOCH Ha ocHOBe 10 mokasarenedd. /I oOpaOOTKM TMONyYEHHBIX AAHHBIX OBLIH
HCHOJB30BaHbl t-kpurepuid CThIOAEHTa, IUCKPUMHHAHTHBIH W KOPPEIIIUOHHBIA aHAaJM3.
PesyabraTnl. Ha Bcex Tpex atamax pe3ysbTaThl MPOJEMOHCTPUPOBAIH MPEBOCXOACTBO HCIIBI-
TyeMBbIX, 3aHUMAIOIIUXCS CTIOPTOM Ha peryJIipHOi OCHOBE. 3aHATHA KOMaHIHBIMHU BHJIaMH CIIOp-
Ta ¢ M9OM B Bo3pacte ot 11 1o 13 sieT oka3bIBaroT Oosee OaronpusaTHOE BIMSIHUE HA aHAIN3HU-
pyeMble TIOKa3aTeNny aHTPOIOJIOTHYECKOTO CTaTyca, YeM IPOCThIe 3aHATHS (PU3MIECKOH KYJbTY-
pOH, IIpU 3TOM pE3yJbTaThl, HMOIYyYCHHBIE JUIS INPEACTABUTENEH OOEBBIX HMCKYCCTB, BBISBHIN
cratucTiHueckd 3HaunMble oTmans (p < 0,05). HaubOonpmme 3Ha9eHUS OIEHKH MUIIEBOTO CTa-
Tyca OBUIH TIONyYEHBI ISl YICHUKOB, HE 3aHUMAFOIINXCS CTIOPTOM Ha PETYJLSIPHOW OCHOBE, IPHU
9TOM YeM HIDKE MHIEKC MACCHI Tella, TeM JIydIlle pe3ylbTaThl mecTuMuHyTHOTO Oera (p < 0,01).
3akuiouenue. [lomydeHHble JaHHBIE TO3BONAIOT MPUHTH K BBIBOIY, YTO PETYJISIPHBIC 3aHATHA
(du3nvecKoit KyJabTypoil 10 JBa akaJeMHUUYECKUX Yaca B HEJEII0 He 00eCIeYnBalOT J0JIr0Cpoy-
HOTO 3HAYUTEIHFHOTO BO3ACHCTBHSA HA PA3BUTHE aHTPOIIOJIOTUIECKUX XaPAKTEPUCTHK, TOITOMY
HGOGXOHI/IMO rnmoompAaTh )leTeﬁ K OOTOJJHUTCIIBHBIM 3aHATUAM CIIOPTOM. Paznuuus B yiayduie-
HUHU I10KA3aTelNed MEXAy ABYMs I'pyIIaMU CIIOPTCMEHOB U I'PYINIIOH yYEHHKOB, HE 3aHUMAIO-
LIUXCSI CIIOPTOM, MOTYT OOBSCHATHCS HEMOAXOISINIMMHU PabOYMMHU YCIOBUSMHU, HU3KOW 3aWH-
TEPECOBAHHOCTHIO JIETeH B ONpPEAETICHHBIX BUAAaX (PU3MYECKOH aKTUBHOCTH W BBHIOOPOM Tpe-
HEPCKOTO COCTaBa.

Knruessie cnosa: obuepassusaroujue YnpajcHenus, nuwesol cmamyc, Qusuieckas Kyib-
mypa, y4eHuKu.
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