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ABSTRACT

The study aimed to comprehensively investigate associations between anthropometric features and
motor abilities in young school-age children. The sample included 285 students (140 boys and 145
girls, aged 10.44 + 0.33 years). Sex differences in the anthropometric and motor variables were
determined by an independent t-test, while multiple linear regression was used to examine whether
anthropometric characteristics could predict motor test scores. Girls were significantly taller, with
greater sitting height, leg and arm length, as well as hip width. Also, greater body mass and skinfold
thickness, as well as better scores on flexibility tests were observed in girls compared to boys (t=1.384—
3.290, p<0.05). Conversely, boys demonstrated better scores on tests to evaluate coordination, agility,
aerobic endurance, and strength. Except for movement frequency and flexibility, all motor items
showed small-to-large correlations with anthropometric measures. Skinfold thickness, body mass
index, arm girth, together with leg length and wrist diameter, explained 44% of the explosive strength
variance, while 32% of aerobic endurance was explained by leg girth, BMI, and skinfold thickness.
These results indicate that anthropometric measures have a significant influence on several motor
abilities, especially explosive strength and aerobic endurance, while the role of anthropometry on
flexibility, frequency of movement, and coordination seem to be negligible.
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INTRODUCTION

The movement represents one of the basic human needs that sustains life (Abernethy,
Kippers, & Hanrahan, 2013). Physical activity is the foundation, not only of a healthy and positive
way of spending free time but also of the biological integrity of modern man. It is well-documented
that physical activity has a positive impact on overall health status, including both physical and
mental well-being (Pelemi§ et al., 2015). Any physical activity is determined by motor (or
physical) abilities and, in general, motor abilities can be defined as genetically determined
characteristics that influence movement performance and predominantly refer to dimensions such
as coordination, flexibility, agility, and various types of strength and aerobic endurance (Bala &
Popovic, 2007). Related to this is physical fitness, which besides the abovementioned motor
abilities (i.e. performance-related fitness [PRF]), includes morphological features (anthropometric
and body composition) (American College of Sports Medicine [ACSM], 2013). In children,
physical fitness represents one of the most important health markers and should be considered an
important predictor of future quality of life and sports participation (Battista et al., 2021). As such,
monitoring physical fitness is highly important in physical education, since it provides necessary
information about the overall health status of children.

The interrelationship between morphological and PRF in children has been well-
documented. Among many morphological factors, measures of adiposity (BMI, skinfold thickness,
fat percent, and mass) have shown to be the most important predictors of PRF in children
(Pillsbury, Oria, & Pate, 2013). Specifically, BMI showed to negatively affect motor performance
in children and adolescents, with correlation coefficient varying from small to moderate (Pelemis et
al., 2019; Fiori et al., 2020). Even greater association was observed for measures of body
composition (i.e. skinfold thickness, fat mass and percent), where skinfold thickness and (or) fat
mass might explain almost 70% of variance in strength, agility, speed and aerobic endurance
(Franca et al., 2022). Also, a positive association was found between body height, free-fat mass,
and various tests to evaluate speed, agility, and absolute and explosive strength (Katsikadelis &
Pokié, 2020; Ledo et al., 2022; Avcin et al., 2023). In fact, only flexibility and balance seem to be
non-affected by morphological factors (D’Hondt, Deforche, De Bourdeaudhuij, & Lenoir, 2009;
Katsikadelis & Dokic¢, 2020).

While the relationship between the abovementioned morphological measurements and PRF
in children is well documented, there is scarce data regarding anthropometry-derived measurements
of body segments, such as measurements of body length (leg length, sitting height, etc.) and
measurements of body girth and diameter (leg girths, ankle diameter, foot diameter, knee diameter,
and others). This is rather surprising considering that these measurements (particularly those
affecting pelvic girdle biomechanics and lower leg inertial properties) significantly determine gait-
related characteristics (Sentija, Rakovac, & Babi¢, 2012). Moreover, length, diameter and girth
measures might be quite important for strength performance (Jaric, 2002). Therefore, the aim of the
current study was to comprehensively investigate the association between PRF (coordination,
flexibility, aerobic endurance and various types of strength) and anthropometric features (including
measures of body length, girth, diameter, and skinfold thickness) in younger school-age (10-year-
old) children. This specific, subject's age was selected, given that younger school age has been
considered a "golden period for physical abilities" (Kureli¢ et al., 1975); i.e. this period has been
characterized by the rapid development of almost all components of PRF.
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METHOD

The sample consisted of 285 students (140 boys and 145 girls, aged 10.44 £ 0.33 years).
This sample size was justified by a priori power analyses, using G-power software with a target
correlation value (r) of 0.3, an alpha level of 0.05, and a power (1-8) of 0.80 (Eng, 2003). All
participants were healthy, without a history of musculoskeletal injuries or cardiovascular health
issues. Also, participants and their parents were fully informed about experimental procedures and
potential risks and signed a written informed consent prior to participation in the study. The study
was approved by the Institutional Ethics Committee and conducted in accordance with the
Declaration of Helsinki.

The experimental protocol consisted of two laboratory testing sessions; in the first session
anthropometric status was evaluated, while on the second day, PRF (motor abilities) was assessed.
Each session was performed in the morning hours (8-11 AM), with constant room temperature (20-
25°). All subjects were familiarized with the motor tests during two pre-visits before data collection
and were advised to avoid physical activity and solid food intake 2 hours before the testing.

The anthropometric assessment included longitudinal, circular, and transversal dimensions,
as well as skinfold thickness, according to the recommendations of Westat (1988). Longitudinal
variables were measured by portable Martin’s anthropometer (Siber-Hegner, Switzerland), with 0.1
cm accuracy, and they included: body height, sitting height (distance between the sitting surface
and the top of the head), leg length and arm length. Circular variables were taken by non-extensible
2-m measuring tape Harpenden (Holstein Ltd), with 0.1 cm accuracy, and they included upper arm
and upper leg girth, and shoulder and hip width. Wrist diameter was taken as a transversal variable,
using a cephalometer (GPM Instruments, Switzerland), with 0.1 cm accuracy. Biceps, triceps,
subscapular, and abdomen skinfold thickness (ST) were determined using a Harpenden skinfold
caliper (Harpenden, West Sussex, UK) according to procedures described by Eston & Reilly
(2001). Briefly, subjects were in an upright position with their arm relaxed. For the biceps and
triceps ST, the marked point was located in the mesobrachial region, while for the abdomen ST, the
point was located 5 cm from the navel. For subscapular ST, the marked point was located below
the left corner of the scapula. All ST acquisitions were performed on the left side of the body.
Baseline and final measurements were performed by an experienced specialist in the morning hours
(8-10 am) at constant room temperature (20-25°).

The test battery comprised a total of 8 items and was administered according to a
standardized protocol (Bala & Popovic, 2007): for accessing frequency of movement — Hand taping
(freq); for body flexibility assessing — Sit and reach (m); for assessing explosive power - Standing
long jump (m); for assessing body coordination — Ball rejection (freq.); for assessing upper body
strength endurance - Pull-up endurance (s); for assessing trunk strength - Sit-ups in 30 seconds
(freq); for agility assessing - 10x5 meter test (s); for accessing aerobic endurance — Shuttle run test
(s). All testing sessions were supervised by two experienced physical education teachers. Attention
was paid to proper form throughout the testing.

The Shapiro—Wilks’s test was used to test the normality of the distribution. A series of
independent t-tests were used to determine the sex differences in the tested variables. Pearson’s
coefficient correlation was used to examine relations between motor and anthropometric variables.
Qualitative interpretations of the r coefficients were defined such as 0.00-0.09 trivial; 0.10-0.29
small; 0.30-0.49 moderate; 0.50-0.69 large; 0.70-0.89 very large; 0.90-0.99 nearly perfect; 1.00
perfect (Hopkins, Marshall, Batterham, & Hanin, 2009). Further, the correlation coefficients were
directly compared with their 95% confidence intervals. The backward multiple regression was
applied to identify the best fit model, composed of the anthropometric variables, for the prediction
of each motor test. Before regression analysis, multicollinearity was explored using a variance
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inflation factor (VIF), and each variable that had VIF 10 or higher, was excluded from the model.
Statistical analysis was processed using the IBM SPSS Statistics software package (Version 21,
SPSS Inc., Chicago, IL, USA). All data are presented by mean and standard deviation. p < 0.05
were taken as a statistically significant determinant.

RESULTS

Sex differences in tested variables

As expected, there were sex differences in anthropometric and motor variables. Compared
to boys, girls were taller (t = 3.290, p < 0.01), with greater sitting height (t = 3.500, p < 0.01), leg (t
=2.994, p < 0.01) and arm (t = 2.754, p < 0.01) length, as well hip width (t = 3.667, p < 0.01).
Also, greater body mass (t = 2.150, p < 0.01) and skinfold thickness (t = 1.384 — 2.410, p < 0.05),
as well better scores on flexibility test (t = 4.669, p < 0.01) were observed in girls compared to
boys. On the other hand, boys demonstrated significantly better scores on Standing long jump (t =
2.902, p < 0.01), Ball rejection (t = 3.378, p < 0.01), Pull-up endurance (t = 3.236, p < 0.01), 10x 5
agility (t = 4.210, p < 0.01) and Shuttle run (t = 5.298, p < 0.01) test (Table 1).

Table 1. Sex-differences in anthropometric and motor variables

Variables Boys Girls p
Body height (cm) 141.84 +7.01 144.75 £ 7.39 0.001
Body mass (kg) 35.94+7.76 37.93+7.18 0.033
BMI (kg/m2) 17.72 + 2.67 18.02 +2.65 0.363
Sitting height (cm) 74.09 £ 3.82 75.73+3.81 0.001
Leg length (cm) 80.30 + 4.68 82.10 +5.06 0.003
Arm length (cm) 58.76 + 3.38 59.90 + 3.36 0.006
Shoulder width (cm) 31.44+1.95 31.57+1.79 0.570
Hip width (cm) 23.98+1.82 2476 £1.6 <0.001
Wrist diameter (cm) 4.58+0.33 455+0.32 0.494
Upper-arm girth (cm) 21.04+2.76 21.49 +2.40 0.168
Upper-leg girth (cm) 29.46 +2.92 29.98 +2.84 0.145
Skinfold biceps (mm) 7.56 +3.32 8.56 + 3.39 0.017
Skinfold triceps (mm) 13.08 £5.00 14.33 + 4.66 0.038
Skinfold subscapular (mm) 9.38 £5.62 11.54 +£6.93 0.005
Skinfold abdominal (mm) 13.13+8.54 16.86 +9.44 0.001
Hand taping (freq) 15.56 £ 2.10 15.32+1.63 0.296
Sit and reach (cm) 16.49 £5.70 19.90 £ 6.12 <0.001
Standing long jump (cm) 149.70 £ 22.13 141.61 + 23.16 0.004
Ball rejection (freq) 13.87 £ 3.69 12.40 £3.38 0.001
Sit ups (freq) 19.53 +5.29 18.49 £ 5.26 0.112
Pull-up endurance (s) 20.23 +£18.02 13.62 + 14.83 0.001
10 x 5 agility (s) 21.98+1.99 22.99+1.91 <0.001
Shuttle run (s) 239.80 £ 102.85 179.71 £ 78.19 <0.001

Relationship between anthropometric and motor variables
Except Hand Taping (r = 0.015 - 0.105, p > 0.088) and Sit and rich test (r = 0.001 — 0.122,

p > 0.054), all motor test showed small-to-large correlations with anthropometric measures.
Specifically, Standing long jump test showed strongest association with skinfold thickness (r =
0.475 — 0.547, p < 0.01), followed by BMI, arm and leg girth (r = 0.254 — 0.450, p < 0.01), as well
body mass and wrist diameter (r = 0.197 — 0.296, p < 0.05). Pull-up endurance, Sit-ups, 10 x 5
agility and Shuttle run showed moderate-to-large correlations with skinfold thickness measures (r =
0.352 — 0.556, p < 0.01), and moderate correlations with BMI (r = 0.307 — 0.471, p < 0.01).
Furthermore, Pull up endurance and Shuttle run were moderately associated with body mass and
hip width (r = 0.343 — 0.435, p < 0.01). Arm girth and leg girth showed moderate correlation (r =
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0.350 — 0.443, p < 0.01) with Shuttle run and Pull up endurance, and weak (r = 0.171 — 0.254, p <
0.05) or non-significant with other motor tests. Also, small correlations (r = 0.126 — 0.203, p < 0.05)
were observed between Ball rejecting test with skinfold thickness, ankle diameter and sitting height (Tables

2 and 3).

Table 2. Relationship between motor tests and anthropometric measures

Hand taping Sit and rich Long St Jump Ball rejecting
Variables r p r p r p r p
Body height -0.034 0.578 -0.048 0.439 0.076 0.216 0.141 0.022
Body mass 0.018 0.777 -0.066 0.285 -0.296 0.000 0.017 0.784
BMI 0.047 0.447 -0.056 0.368 -0.450 0.000 -0.068 0.270
Sitting height -0.043 0.484 0.017 0.781 0.048 0.436 0.126 0.042
Leg length -0.078 0.205 -0.064 0.299 0.130 0.034 0.181 0.003
Arm length 0.006 0.920 -0.026 0.672 0.120 0.051 0.138 0.025
Shoulder width -0.035 0.572 0.001 0.998 0.075 0.222 0.129 0.037
Hip width -0.023 0.711 0.011 0.861 -0.201 0.001 -0.001 0.983
Wrist diameter -0.088 0.152 0.035 0.571 0.197 0.001 0.203 0.001
Upper-arm girth 0.026 0.674 -0.053 0.389 -0.352 0.000 -0.007 0.905
Upper-leg girth -0.029 0.643 -0.082 0.186 -0.254 0.000 -0.004 0.950
Skinfold biceps 0.036 0.558 -0.115 0.061 -0.525 0.000 -0.173 0.005
Skinfold triceps 0.030 0.623 -0.122 0.054 -0.547 0.000 -0.196 0.001
Skinfold subscapular 0.015 0.815 -0.059 0.343 -0.475 0.000 -0.078 0.206
Skinfold abdominal 0.105 0.088 -0.081 0.191 -0.522 0.000 -0.155 0.012
Table 3. Relationship between motor tests and anthropometric measures

Sit ups Pull up end 10 x 5 agility Shuttle run

Variables r p r p r p r p
Body height -0.054 0.380 -0.220 0.000 -0.019 0.759 -0.092 0.138
Body mass -0.243 0.000 -0.435 0.000 0.242 0.000 -0.388 0.000
BMI -0.307 0.000 -0.450 0.000 0.343 0.000 -0.471 0.000
Sitting height -0.089 0.147 -0.222 0.000 0.017 0.787 -0.140 0.023
Leg length -0.014 0.820 -0.153 0.013 -0.077 0.215 -0.009 0.888
Arm length 0.048 0.433 -0.192 0.002 -0.072 0.245 -0.074 0.230
Shoulder width -0.052 0.397 -0.193 0.002 -0.023 0.707 0.113 0.066
Hip width -0.210 0.001 -0.383 0.000 0.167 0.006 -0.344 0.000
Wrist diameter 0.055 0.371 -0.010 0.876 -0.158 0.010 0.077 0.215
Upper-arm girth -0.200 0.001 -0.409 0.000 0.253 0.000 0.433 0.000
Upper-leg girth -0.171 0.005 -0.382 0.000 0.198 0.000 -0.350 0.000
Skinfold biceps -0.352 0.000 -0.476 0.000 0.418 0.000 -0.523 0.000
Skinfold triceps -0.345 0.000 -0.487 0.000 0.468 0.000 -0.556 0.000
Skinfold subscapular -0.341 0.000 -0.375 0.000 0.361 0.000 -0.418 0.000
Skinfold abdominal -0.405 0.000 -0.457 0.000 0.415 0.000 -0.485 0.000

Since Hand Taping and Sit and rich did not show significant correlations with
anthropometric measures, they were excluded from further regression analysis. For the Long
Standing Jump test, the best-fitting model included 6 variables: leg length, wrist diameter, upper-
arm girth, as well biceps, triceps and abdominal skinfold thickness, which explained about 42% (F
= 31.256, p < 0.001) of Long Standing Jump variance, with the equation for the model: y = 0.76 leg
length + 8.36 wrist diameter + 1.76 upper-arm girth — 1.23 biceps skinfold — 1.44 triceps skinfold —
0.89 abdominal skinfold + 51.16. For the Ball rejecting test, the best-fitting model included two
variables: wrist diameter and triceps skinfold, and explained about 8% (F = 12.316, p < 0.001) of
motor test variance, with the equation: y = 2.44 wrist diameter — 0.16 triceps skinfold + 4.09
(Figure 1Db). For the Sit-ups test, the best-fitting model included three variables: upper-arm girth,
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biceps and abdominal skinfolds, which explained about 22% (F = 25.651, p < 0.001) of motor test
variance, with the equation: y = 0.92 upper-arm girth — 0.43 biceps skinfold — 0.31 abdominal
skinfold + 7.582 (Figure 1c). For the Pull-up endurance test, the best-fitting model included five
variables: BMI, arm length, upper-arm girth, as well biceps and triceps skinfolds, which explained
about 27% (F = 19.105, p < 0.001) of motor test variance, with the equation: y = -2.29 BMI - 0.82
arm length + 2.50 upper-arm girth — 1.07 biceps skinfold - 1.200 triceps skinfold + 78.56 (Figure
1d). For the 10 x 5 agility test, the best-fitting model included three variables: upper-arm girth, and
triceps and abdominal skinfolds, which explained about 28% (F = 33.788, p < 0.001) of motor test
variance, with the equation: y = -0.329 upper-arm girth + 0.221 triceps skinfold + 0.073 abdominal
skinfold + 25.39 (Figure 1e). Finally, for the Shuttle run test, the best-fitting model included three
variables: BMI, upper-leg girth and triceps skinfold, which explained about 32% (F = 41.302, p <
0.001) of motor test variance, with the equation: y = -8.65 BMI + 6.28 upper-leg girth — 9.77
triceps skinfold + 310.25 (Figure 1f).
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Figure 1. Predicting Long Standing Jump (panel a), Ball rejecting (panel b), Sit-ups (panel c), Pull-up
endurance (panel d), 10 x 5 agility (panel e) and Shuttle run (panel f) test based on anthropometric measures



Brankovi¢, D. et al., Physical fitness in... PHYSICAL CULTURE 2023; 77 (1): XXX-XXX

DISCUSSION

The study was conducted to comprehensively investigate associations between
anthropometric features and PRF in 10-year-old children. Main results indicate that: i) lower-body
explosive strength and aerobic endurance seem to be largely dependent on anthropometric
characteristics, particularly skinfold thickness, BMI, and girth measures, ii) components of PRF
such as agility, repetitive strength, and strength-endurance have a moderate association with
anthropometric features, iii) anthropometric characteristics have negligible influence on
performance in motor tests that relies to the flexibility, frequency of movement and motor
coordination.

The present results revealed that, at the age of 10 years, girls have greater body mass and
height than boys. This is somewhat expected due to different maturation patterns between sexes
(i.e. girls have their peak growth spurt approximately 2 years earlier than boys), and our findings
are in good agreement with previous literature (Vandendriessche et al., 2012). On the other hand,
although some anthropometric dimensions were greater, boys demonstrated better results in the
majority of motor tests (except sit and reach, and hand taping tests). Based on this, it seems that
morphology offers little explanation for sex differences in motor performance, at least in 10-years
old children. A possible reason for the abovementioned differences in PRF between sexes may be
due to some environmental factors. Particularly, boys engage in more competitive (sport) games
than girls and generally participate in physical activity of longer duration (Ridgers, Stratton, &
Fairclough, 2006, Miti¢, 2006), which might result that them being more motor proficient than
girls.

With respect to the relationship between anthropometry and components of PRF, current
results indicate that the influence of body physique tends to vary according to the specific motor
test. Particularly, anthropometric features seem to have a negligible effect on performance in motor
tests that relies on flexibility and movement frequency. These findings are not surprising
considering that flexibility predominantly depends on tendon stiffness (Witvrouw, Mahieu,
Roosen, & McNair, 2007), while frequency of movement on neural involvement (Volman, Laroy,
& Jongmans, 2006). On the other hand, skinfold thickness and wrist diameter might have some role
in motor coordination performance, but this causality is rather trivial. This is consistent with
previous literature (Vandendriessche et al., 2011; Luz et al., 2018) in which motor coordination
showed a small, but significant correlation with measures of adiposity (i.e. BMI, skinfold thickness,
body fat mass), while the link between wrist diameter and motor coordination might be explained
through biological maturity (since wrist circumference is a significant indicator of biological
maturity) (Beunen, Rogol, & Malina, 2006).

From eight evaluated components of PRF in the current study, explosive strength and
aerobic endurance showed to be mostly affected by anthropometric features. Also, anthropometric
factors showed to have a moderate influence on repetitive strength, strength endurance, and agility.
Specifically, skinfold thickness and BMI showed to be the strongest predictors of performances in
almost all motor tests, except in sit-and-reach and hand taping. Concerning skinfold thickness (and
BMI), our finding further supports the idea that excessive body fat leads to inferior performances
on physical tests which require propulsion or lifting of the body mass (D’Hondt et al., 2009; Esco
et al., 2008). Moreover, our results indicate that body fatness probably represents the most
important morphological factor for sports performance. Besides skinfold thickness, arm and leg
girth showed to be important predictors of agility, aerobic endurance, and all strength components.
Greater girth measures indicate greater muscle mass (Cavedon, Milanese, & Zancanaro, 2020)
which should be advantageous for strength and running performance (Suchomel, Nimphius, &
Stone, 2016). From that perspective, our results are in agreement with previous studies (Esco et al.,
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2018; Vaara et al., 2012) which established a casual relationship between muscle mass and
performance on motor tests to evaluate strength, aerobic endurance, and agility.

For the Long jump test performance, besides skinfold and girth measures, a multivariate
model included leg length and wrist diameter and explained about 44% of the test variance. Leg
length has been previously shown to be a variable of great interest for lower-body explosive
strength (Benefice & Malina, 1996), considering that both the take-off and landing distances of the
Standing long jump are strongly affected by leg length (Wakai & Linthorne, 2005). On the other
hand, for Sit-ups and Pull-up endurance, the best-fit model explained about 22-27% of the
variance. These results indicate that, among various components of strength (i.e. repetitive and
explosive strength, strength-endurance) seems to be most affected by morphological status.
Interestingly, for Pull-up endurance, arm length showed an inverse correlation. It has been
hypothesized that participants who have longer segment lengths, have longer resistance moment
arms (Vigotsky et al., 2019), thus longer upper limbs may be a disadvantage for upper-body
strength-endurance performance.

Strengths and limitations of the study

The main strength of this study is that we applied a comprehensive approach, including
various anthropometric and motor variables, to determine the relationship between morphological
features and PRF in young school children. In addition, we believe that our sample size was quite
large and representative enough of physical fitness among 10-years old children. Nevertheless, this
study is not without limitations. The first limitation refers to the shuttle run test, which, although a
valid tool for accessing aerobic performance, is not a direct method for determining aerobic
capacity (Armstrong et al., 2011). Second, we used only one test to evaluate motor coordination;
coordination is a multidimensional construct and there are different types of coordination (i.e.
coordination in rhythm, speed performance in complex motor tasks, etc.) (Vandendriessche et al.,
2012). Lastly, note that biological age was not calculated in the present sample, which is the third
limitation of the current study.

CONCLUSION

In conclusion, 10 years- old girls have greater body mass, height, and better scores on
flexibility tests compared to their male peers. On the other hand, boys demonstrated better results
on motor tests to evaluate coordination, strength, agility, and aerobic endurance. Anthropometric
factors are important for strength, agility, and aerobic endurance, and inversely, are not related to
flexibility, movement frequency, and coordination. Particularly, lower skinfold thickness and
greater girth measures seem to be advantageous for performance in motor tests to evaluate
explosive strength and aerobic endurance.
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OU3NYKA CITPEMHOCT JAELE Y3PACTA 10 TOAUHA: OJHOC U3SMEBY
AHTPOIIOMETPUIJCKUX MEPA U MOTOPHYKHUX CITOCOBHOCTH

Hparan bpankosuh', Bnagan [enemumnt', ®unun Kojuh', Biagumup XXusanosuh',
Cannpa Munanouh?

'®axynTeT 32 00pa3oBame yunTesha U BacliuTada, ¥ HuBep3urer y beorpany, Cpouja
2akynTeT NeJaromkux Hayka, ¥ HuBepauteT y Kparyjesiy, CpOuja

Caxerax

Lise oBOT HCTpaXKHBamba OO je TEMEJHHO HCIUTATH Be3e U3Mel)y aHTPOIIOMETPHjCKHX KapaKTePUCTHKA
¥ MOTOPHYKHX CIIOCOOHOCTH KOJ Jele Mialher MIKOJICKOT y3pacTa. Y3opak je o0yxBaTno 285 yueHnka
(140 nmedvaka u 145 nemojumia, y3pacra 10 roguna). Pasnuke u3mel)y moyioBa y aHTPOIIOMETPHjCKUM U
MOTOPHYKHMM Bapujabnama ojpelieHe cy HE3aBUCHUM T-TECTOM, JIOK j€ BHIIECTPYKa JIMHEapHa
perpecuja kopuinheHa Kako OU Ce MCIUTA0 YTHUIA] AHTPOIIOMETPHU)CKUX KapaKTCPUCTHKA HA PEe3yJITaTe
TECTOBAa MOTOPUYKHX CrOcOOHOCTH. J[eBojuuiie cy Ouiie 3Ha4yajHO BuIle, ca BehoM cenehiom BUCHHOM,
JIy’KMM HOTama M pyKama, Kao M IIMPUM KyKoBuMa. JleBojumiie cy mmaine Behe BpeaHOCTH TeecHe
Mace ¥ JeOJbHHE KOXKHUX Habopa, Kao 1 00Jbe pe3yliTaTte Ha TeCTOBMMA (QJIeKCHOMIHOCTH, y nopehemy
ca gevarmMa (t=1,384-3,290, p<0,05). Hacynpor Tome, medamy Cy mokKaszaiawm O0Jbe pe3ynraTe Ha
TECTOBMMA 3a IPOLIEHY KOOpAUHALHje, Op3uHe, acpoOHEe U3APKIEUBOCTH U cHare. OcuM BapujadiH 3a
NPOLICHY CerMEeHTapHe Op3uHEe M (HICKCHOMIHOCTH, CBH MOTOPHYKM TECTOBH IOKa3ajH Cy Maje J0
BEIIMKE KOpeNalyje ca aHTPOIOMETPUjCKUM Mepama. J{eObiHa KOXKHUX Habopa, MHACKC TelleCHe Mace,
0o0MM pyKe, 3ajeJHO ca Iy)KHHOM HOTY W JaujaMeTpoM 3riioba, oOjacHuimm cy 44% Bapujanuje
eKCIUIO3UBHE cHare, JOK je 32% aepoOHe W3Ip>KJBMBOCTH O00jallllbeHO OOMMOM HOTY, HHAEKCOM
TeJeCHE Mace W JeOJbMHOM KOXHHMX HaOopa. OBU pe3yiTaTH yKasyjy Aa aHTPOIOMETPHjCKE Mepe
MMajy 3HaYajaH YTHUI[d] HA HEKOJMKO MOTOPHYKHX CIIOCOOHOCTH, MOCEOHO EKCIIO3WBHY CHAry H
aepoOHy M3JIPIKIBHBOCT, JIOK C€ yJIOra aHTPOIOMeTpHje Ha (IIEKCHOMIHOCT, CerMeHTapHy Op3uHY M
KOODJMHAIIN]Y YNHHU 3aHEMapJbHBOM.
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YBOJ

Kperame mpencraBiba jemHy O OCHOBHHX JbYACKMX TMOTpeba Koja oOfpaBa >KHBOT
(Abernethy, Kippers, & Hanrahan, 2013). ®u3nuka akTHBHOCT jé OCHOBa, HE CaMO 3a 37paB H
KBaJIUTETaH HA4YMH NpPOBOhema cI000AHOr BpeMeHa, Beh M 3a OHONOMIKY LETOBUTOCT MOJAEPHOT
goBeka. PU3MUYKa aKTHBHOCT MMa ITO3UTUBAH YTHIIa] HAa OMIITE 3/PAaBCTBEHO CTame, yKIbydyjyhu u
¢u3nuko u MeHTanHO Onarocrame (Pelemis et al.,, 2015). Buno koja Qu3uuka aKTHBHOCT
JETepMUHHIIE Ce€ MOTOPHYKMM (WM (U3HYKAM) CIIOCOOHOCTHMA H  YOIIIITE, MOTOPUYKE
CrocoOHOCTH MOTY OWTH Ae(rHNCaHE KAa0 TeHETCKH JETePMUHICAHE KapaKTEPUCTHKE KOje YTHIY Ha
nepdopmance u3Bohema MOKpeTa, M NPETSKHO CE€ OJHOCE Ha JUMEH3Wje, Kao IITO CY:
KoopanHanuja, (GIeKCHOMITHOCT, Op3uHA ¥ Pa3INYUTH MOKa3aTeJbl CHAre  aepoOHE M3 KIJbHBOCTH
(Bala & Popovic, 2007). Takohe, ¢pusuuka crpema, mopea MOMEHYTHX MOTOPHYKHX CIIOCOOHOCTH,
YKJbYdyje ¥ MOP(QOJIOIIKE KapaKTepUCTUKE (aHTPOIMOMETPUjCKE Mepe M TEJIECHY KOMIIO3HIIHU]Y)
(mpema Medicine, A. C. O. S., 2013). Kox aere, ¢u3uyka CHPEMHOCT MPEACTaB/ba jeaH O
HajBRKHUJUX 3/PABCTBEHHUX IOKa3aTesba M Tpebasio OWM je cMaTpaTH BaXHUM UYMHHOIEM Oyayher
KBaJIMTETa XWBOoTa W ydemrha y cnopry (Battista et al., 2021). Kao TtakaB, MOHUTOPUHT (GU3NIKE
CIPEMHOCTH je& M3Yy3eTHO BakaH y (PM3MYKOM BacCIUTamy, jep 00e30elyje HeonxoaHe nHpopMaIyje
O OTIITEM 3/IPAaBCTBEHOM CTamby JICIIE.

Melycobna mose3aHocT uzmel)y Mopdoiomkux dakropa v GU3NIKE CIIPEMHOCTH KOJI JIeTie
je moopo mokymeHnToBana. Mehy MmHorum mMopdosomnkum ¢pakropuma, Mepema aaunosutera (BMI —
MHJIEKC TellecHe Mace, 1e0sprHa Habopa KojKe, MPOLICHAT MacTH M TeJIeCcHa Maca) MoKasala cy ce Kao
HajBaxxauju npeaukropu OC kox nere (Pillsbury, Oria, & Pate, 2013). KonkperHno, BMI ce mokazao
Jla HETaTUBHO yTHYe HA MOTOPHYKE CIIOCOOHOCTH KOJX Jelle W ajaojiecleHara, ca KO(QHUIHjeHTOM
Kopenanuje Koju Bapupa ox Major no ymepenor (Pelemis et al., 2019; Fiori et al., 2020). Beha
nmoBesaHocT npumelieHa je KoJ Mepema TEJISCHOI cacraBa, Iie JeOJbMHA Habopa KOXKe W/HIU
MacHoha mory o0OjacHutn ckopo 70% Bapujanuje y cHa3u, Op3UHM M aepoOHO] M3APKIBUBOCTH
(Franca et al., 2022). Taxole, mo3uTuBHA MMOBE3aHOCT je poHaljeHa u3Melyy BucuHe Tena, 6e3mMacHe
mace Tena (FFM) u pasnnumTux TecToBa 3a MpOlEHY Op3HWHE, alCOdyTHE M EKCIUIO3MBHE CHAre
(Katsikadelis & Poki¢, 2020; Ledo et al., 2022; Avcin et al., 2023). 3amnpaBo, camo (IeKCHOUITHOCT
Y paBHOTEXa W3MNena na HUcy ,norohern™ mopdomomknm (akropuma (D’Hondt, Deforche, De
Bourdeaudhuij, & Lenoir, 2009; Katsikadelis & Doki¢, 2020).

Haxo je Be3a uzmehy momeHyTHX MOPQOJIOMIKIX Mepemha 1 (HUINUKE CIIPEMHOCTH KO/ JeTie
I00pO JOKYMEHTOBaHa, IIOCTOjU Majl0 MOAaTaka O MeEpemHMa AaHTPOIIOMETPHjCKUX TEJIECHHX
cerMeHara, Kao IIITO Cy Mepema QyKUHe Tena (qy>KWHa HOTY, cefieha BUCHHA UTJ.) U Mepemha o0uma
u nujamerapa Tena (oOMM HOry, OUjaMeTap WIaHKa, CToHaja, KojieHa, make u ap.). OBo je
nonpwindHO u3HeHalyjyhe, ako ce y3me y 003up aa oBa Mepema (MOCEOHO OHAa Koja yTHUYy Ha
OMOMEXaHHUKY KapjM4YHOr Ii0jaca W MHEPIMOHA CBOjCTBA IOTKOJICHMIIE) 3Ha4yajHO oapelyjy
kapakTepucTuke xoma (Sentija, Rakovac, & Babi¢, 2012). IlltaBume, Mepe AyXKHHE, NPEUHHKA U
obuma Mory OuTH Beoma BaxxkHe 3a mnepdopmance cHare (Jari¢, 2002). Crora je uub OBOI
UCTpaXuBama OMO J1a ce TeMEeJbHO HCTpaxku Be3a uzMelhy PC (koopauHauuje, GpaexcuOUITHOCTH,
aepoOHE M3IPKJBUBOCTH M Pa3NUYMTUX TUIIOBA CHAre) M aHTPOIIOMETPHjCKMX KapaKTepHCTUKA
(yxspyuyjyhu mMepema ayxuHe, oOuma, JuajMeTapa u AeOJbiHE KOKHUX Habopa) kon jaeue miuaher
mkoJckor y3pacta (10 roquna). OBaj cienquduyan y3pactT HCIMTAaHHUKA je oJadpaH 300T Tora mTo ce
miahy MIKOJICKM y3pacT cMarpa "3jaTHHM mnepuojoM 3a ¢usuuke crocobHocT" (Kureli¢ et al.,
1975); Tj. oBaj mepHOA je OKapakTepucaH Op3MM pPa3BOjeM CKOPO CBHX KOMIIOHEHTH (HU3UYKE
CIPEMHOCTH.
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VY3o0pak je odyxBatro 285 yuyenuka (140 mewyaka u 145 nesojumia, y3pacta 10,44 = 0,33
roaune). BennunHa oBor y3opka je Omia oOpasiioskeHa MPeTXOAHUM aHalnW3ama cHare, Kopucrehn
G-power codtep ca nusbHOM Bpeanomthy kopenanuje (r) ox 0,3, anda wusoa ox 0,05 u cuare (1-R)
oxn 0,80 (Eng, 2003). CBu ydecHuIM cy Owim 31paBu, 0€3 UCTOPUjEe MHUIIMNHO-CKEIETHUX MOBpEIa
I KapJHOBACKYJapHUX 3/paBCTBEHHX mHpoOiema. Takole, ydecHHIM W HUXOBU POIUTEIBH CYy
Ouny nHGOPMHCAHH O EKCTIEPUMEHTAIHUM MpOoLeAypamMa U MOTEHIWjAIHUM PU3ULKMA U TOTIUCAIIH
Cy nucaHy MH(GOPMHCAHY carflacHOCT mpe ydeniha y HCTpaxuBamy. VcTpaxkuBame je 0100peHO 0f
crpane VHCTUTynIMOHATHE €THYKE KOMHCH]E ¥ CIIPOBE/ICHO Y CKIIaay ¢ XEJICHHIIKOM JICKJIApaIlijoM.

ExcrniepiMeHTaTHH MPOTOKOJ CE€ CacTojao OJ JBE CecHje JIaOOpaTOPHjCKOr TECTUpamba; Y
MIPBOj CECHjH je TIPOICHEH aHTPOIIOMETPH]CKH CTaTyC, JOK j€ Y IPYTroj CeCHju MpolleheHa hru3ndKa
cupemHocT. CBaka cecHja je M3BpIIEHa y jyTrapmuM yacoBuMa (8-11 wacoBa), mpu KOHCTaHTHO]
TeMrieparypu y npocropuju ox 20-25°. CBu ucCHHUTAaHUIM Cy OWIM YHO3HATH Ca MOTOPUYKUM
TECTOBMMA IIPUIIMKOM JIBa Bul)ama Koja Cy MPeTXOMIa NPUKYIJbalby MOJaTaKa H CaBEeTOBAHH Cy Ja
n30eraBajy QU3MUKy akTUBHOCT U Y3UMarhe YBPCTE XpaHe JIBa cara Mpe TeCTHPamba.

AHTpOIIOMETpHjCKa MpOIeHa YKJbYYWNIAa je Y3Ay)KHE - JIMHEapHe, KPy)KHE M IONpedHe
TUMEH3Mje, Kao W Ae0JpMHY KOXHHX HaOopa, mpema mnpenopykama Becrtara (Westat, 1988).
JluHeapHe TpOMEHJBMBE Cy MepeHe Homohy IpeHocuBor aHTporiometpa Maptun (Siber-Hegner,
[IBajmapcka), ca taunomhy om 0,1 cm, a oOyxBaTtame cCy: TelecHy BHUCHHY, celehy BHUCHHY
(pactojambe m3Mel)y moBpIIMHE 3a celele M BpXa TIJaBe), AYyKMHY HOTY (pacTojame O]l BEIUKOT
TpoxaHTepa OyTHE KOCTH IOMHHAHTHE HOTre 0 TOAJOre.) W IyKUHY PYKY (pacTojame uaMehy
aKpOMHOHA JIONATHIIE W cpelmer npcera). LlmpkymapHe mepe, MepeHe Cy momohy HepacTerJbuBe
MepHe Tpake XapnenaeH (Holstein Ltd.), ca Taunomhy ox 0,1 cm, u oOyxBarame cy oOHM
HaJUIaKTHIIE M HATKOJCHUIE. 3a MPOLEHY TPaHCBEP3aTHUX Mepa (IIMpHHA KyKOBa, paMeHa, 3riio0a
kopuihen je nedamomerap (GPM Instruments, IlIBajuapcka), ca Taunomhy ox 0,1 cm. JleGspuHa
koxxHor Habopa (KH) Owuuernca, Tpuuernca, moaionatudHe o0acTd U Habopa Koke abjoMmeHa je
yrBphena kopumhemem XaprneHISHOBOT Kajuiepa 3a Mepeme Je0JbMHEe KOKHOI Habopa
(Harpenden, West Sussex, Benuka bpuranuja) npema mnpoiierypama onrcanuM on crpane Ectona u
Pajnuja (Eston & Reilly, 2001). Ykparko, UCIUTaHUIM Cy OWIM y BEPTHUKAIHOM IMOJIOXKajy ca
omymrteHuM pykama. 3a KH Owurernca u Tpuienica, o3HayeHa Tadka je Owuia JouUMpaHa y
Me300paxujaiHoj peruju, 1ok je 3a KH cromaka Tauka Owmia jonupana 5 cm u3Hana nynka. 3a KH
MOJIONIaTHYHE 00JIaCTH, O3HA4YeHa Tadka je Owia JionupaHa HMCHOA JieBOr yria Jomatuie. Ca
Mepewa KH cy usBpuieHa Ha jneBoj crpaHu Tena. [lodeTHa u Kpajia Mepema peann3oBalld Cy
npodecopu PU3MYKOT BaCIUTamka ca UCKYCTBOM y paly, y jyrapmsuM dacoBuma (8-10 vacoa) mpu
KOHCTaHTHO] TeMneparypu y coou (20-25°C).

Barepuja TecroBa je oOyxBarajga YyKYIIHO OcaM TECTOBa M OpraHu30BaHa je Ipema
cTanAapan3oBaHoM nportokony (Bala & Popovic, 2007): 3a npoueHy cerMeHTapHe Op3MHE — TalluHT
pykowm (freq); 3a nporeHy (GIeKCHOMITHOCTH Tella — MPETKIIOH Y cey (cm); 3a MPOIeHY eKCIIO3UBHE
CHare - CKOK y/iaJb U3 MecTa (cm); 3a IpolleHy KOOpAHUHAIje Tela — oj0ujame Jionte o 3uja (freq);
3a TPOLIEHY M3IP>KJBUBOCTH Y CHA3U — M3IpXKaj y 3ru0y (S); 3a MPOLIEHY CHAre TOpH-Er Jiesia Tena —
noausame Tpymna 3a 30 cekynau (freq); 3a mporieHy Op3uHE — 4YyHAcTo Tpuame 10x5 M. (s); 3a
MpOILIeHy aepoOHE M3APKIBMBOCTH — IIATH paH TecT (s). CBa TecTHpama 00aBWIM Cy HAaCTaBHUIIH
¢$u3nukor Bacnurama. I[loceOHO je mocBeheHa MaKma MPaBUIIHOM H3BOhemY 3ajaTaka TOKOM LEJIor
TECTHpamAa.

[Hanupo-BuikcoB Tect je kopuinheH 3a TecTHpame HOpManHOCTH auctpuOyuuje. Cepuja
HE3aBUCHUX T-TECTOBa KopuIheHa je Kako O ce yTBpIuie pasinke n3Mely momoBa y TecTUpaHUM
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Bapujabnama. [IupcoHoB KouIMjeHT Kopenanyje KopummheH je Kako OM ce WCIUTaia Be3a mu3Mmely
MOTOPHYKHX W aHTPONOMETPHjCKMX Bapujadbmu. KpanmurtatuBHa Tymadewma r KoduiujeHaTa
nedunucana cy Ha cineaehu Haunn 0,00-0,09 3anemapspuBa; 0,10-0,29 mana; 0,30-0,49 ymepeHa;
0,50-0,69 Benuka; 0,70-0,89 Bpmo Bemuka; 0,90-0,99 ckopo caspuieHa; 1,00 mOTHyHO caBpileHa,
(Hopkins, Marshall, Batterham, & Hanin, 2009) (0,00-0,09 3anemapsbusa; 0,10-0,29 mamna; 0,30—
0,49 ymepena; 0,50-0,69 Bemmka; 0,70-0,89 Bpmo Bemuka; 0,90-0,99 ckopo caspmena; 1,00
MOTIYHO caBpiieHa). [laspe, KopuIMjeHTH Kopenanuje AUPEKTHO Cy yrmopehnBaHW ca HUXOBUM
WHTEpBaUMa NoBepema o1 95%. Bumectpyka perpecuja npuMemeHa je Kako Ou ce uaeHTH(PUKOBAO
Haj00JbM MOJIEN, CacTaBJbEH O] aHTPOIIOMETPH)CKUX Baphjadiu, 3a mpenBuhame pe3yiTara CBaKor
MoTOpHuKor Ttecra. Ilpe aHamm3e perpecuje, MYJITHKOJIWHEAPHOCT j€ MCIUTaHA KopulThemeMm
(aktopcke ananmmze BapujaHce (PAB), m cBaka Bapmjabna koja je mmana ®AB ox 10 wm Behn,
WCKJbYYeHa je n3 Mojena. CTaTUCTHYKA aHAIM3a je CIIpoBe/eHa KopuithemeM copTBEPCKOT MmakeTa
IBM SPSS Statistics (Bep3uja 21, SPSS Inc., Cikago, IL, SAD). CBu mojamu cy NpecTaBIbeHH
CpeamOM BpemHOINY W CTaHIApIHOM JIE€BHjaIljoM, a Kao CTAaTUCTHYKH 3HA4YajHA NEeTEPMHUHAHTA
y3eta je BpeanocT p < 0,05.

PE3VJIITATH

IMoane pazinke y TecTUpaHuM Bapujadjama
Kao mTo ce n o4yekuBaio, mocrojajie cy pasiuke u3mel)y MoioBa y aHTPOIIOMETPH]CKHM U

MOTOPHYKHUM Bapujabiiama. Y mopehemy ca meuaruma, aeBojumie cy Owne Buire (t = 3,290, p <
0,01), umane cy Behy cenehy Bucuny (t = 3,500, p < 0,01), nyxuny Hory (t = 2,994, p < 0,01)
Oy XuHY pyKy (t = 2,754, p < 0,01), xao u Behy mmpuny xykosa (t = 3,667, p < 0,01). Taxobe,
youeHa je Beha tenecna maca (t = 2,150, p < 0,01) u nebspuHa koxHUX Habopa (t = 1,384 — 2,410, p
< 0,05), ka0 1 60JbH PE3yJTATH HA TECTY 3a MPOILeHy (IieKcuOMIHOCTH Ko neBojuniia (t = 4,669, p
< 0,01). Jevarnu cy mokasanu 3Ha4ajHO 00Jbe pe3yarare y TECTOBMMa CKOK yaab M3 mecra (t =
2,902, p < 0,01), oxbujame sonte ox 3uma (t = 3,378, p < 0,01), uzapkaj y 3rudy (t = 3,236, p <
0,01), uynacro Tpuyame 10x5 M. (t =4,210, p < 0,01) u matn pan Tecty (t = 5,298, p < 0,01) (Tabena
1).

Ta6eaa 1 ITosHe pa3iuke y aHTPOITOMETPU]CKAM M MOTOPHYKKM Bapujadiama

Bapujatue Jevyann JeBojunue p
TenecHa BucHHa (cm) 141.84 +7.01 144,75 +7.39 0.001
TenecHa maca (kg) 35.94+£7.76 37.93+7.18 0.033
BMI (kg/m?) 17.72 + 2.67 18.02 + 2.65 0.363
Ceneha Bucuna (cm) 74.09 +3.82 75.73 +3.81 0.001
Hy>xuHa Hore (cm) 80.30 + 4.68 82.10 +5.06 0.003
HyxuHa pyke (cm) 58.76 + 3.38 59.90 + 3.36 0.006
HIupuna pamena (cm) 31.44 £1.95 3157 +x1.79 0.570
uprHa kykoBa (cm) 23.98 £1.82 2476+1.6 <0.001
Hujamerap pydHor 3ri106a (cm) 458 +£0.33 4,55 +0.32 0.494
O06uM HajakTHIE (Cm) 21.04 +2.76 21.49 +2.40 0.168
O06uM HaTKoIeHHIE (cm) 29.46 +2.92 29.98+£2.84 0.145
Koxuu Habop 6uren. (mm) 7.56 +3.32 8.56 +3.39 0.017
Koxuu Habop Tpui. (mm) 13.08 £5.00 14.33 + 4.66 0.038
[TotkoxHO TKHBO (BMI) (Mm) 9.38 £5.62 11.54 £6.93 0.005
Koxuu Habop abmom. (mm) 13.13 +£8.54 16.86 £ 9.44 0.001
Tammur pykom (freq) 15.56 + 2.10 1532 +1.63 0.296
Ipertkion y cemy (cm) 16.49 £5.70 19.90 £6.12 <0.001
CKOK ynaJb U3 MecTa (cm) 149.70 £ 22.13 141.61 £23.16 0.004
Onbwujame onte ox 3uza (freq) 13.87 +3.69 12.40 £3.38 0.001
[Moausame Tpymna 3a 30 cek. (freq) 19.53 £5.29 18.49 +5.26 0.112
Usnpixkaj y 3ru0y(Ss) 20.23 £18.02 13.62 + 14.83 0.001
Yynacto tpuame 10x5 M. (s) 21.98£1.99 2299+191 <0.001
Iata pan Tect () 239.80 + 102.85 179.71 £78.19 <0.001
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OnHoc n3mel)y aHTPONOMETPHjCKUX M MOTOPHUX Bapuja0/iu

Ocum tecroBa Tanuar pykom (r = 0,015 - 0,105, p > 0,088) u npetkion y ceay (r = 0,001 —
0,122, p > 0,054), cBM MOTOPHYKHM TECTOBM IOKa3aJd Cy Majie¢ WM BEIHKE Kopenaluje ca
AHTPOTMIOMETPHUjCKUM Mepama. KOHKpeTHO, TeCcT CKOK yAasb M3 MecTa I0Ka3ao je Hajjaduy Be3y ca
BapHjabiama 3a TporieHy Ae0JpruHe KokHUX Habopa (r = 0,475 — 0,547, p < 0,01), 3atum BMI, o6um
HaamakTuie u ooum notkonenuie (r = 0,254 — 0,450, p < 0,01), u aujamerap pyuHor 3rioda (r =
0,197 — 0,296, p < 0,05). U3npxspHBOCT y 3rudy, noausame Tpyna 3a 30 cek., yyHacto Tpuame 10x5
M., U IIaTJI paH TECT MOKa3aju Cy yMEepeHe JIO BelHKe Kopenaiuje ca mMepama JeOJbHHE KOXKHOT
Habopa (r = 0,352 — 0,556, p < 0,01), a ymepene xopenaruje ca BMI (r = 0,307 — 0,471, p < 0,01).
JlonaaTHo, M3APKIBUBOCT Y 3TUOY W MIATII paH TECT YMEPEHO Cy O MOBE3aHU ca TEJICCHOM MacoM U
mmprHOM KykoBa (r = 0,343 — 0,435, p < 0,01). O6umM HaanaxkTHile 1 0OMM HATKOJICHHIIE TTOKAa3aJIn
cy ymepeny kopenanujy (r = 0,350 — 0,443, p < 0,01) ca maTn paH TECTOM U TECTOM U3IPKIBUBOCT y
3rudy, a cmabe (r = 0,171 — 0,254, p < 0,05) nnm Ge3HavajHE ca APYTUM MOTOPHYKHM TECTOBHMA.
Taxohe, mane xopenanuje (r = 0,126 — 0,203, p < 0,05) youene cy uzmelhy Tecta og0Hjame J0NTE O
3uja ca BapujabiiaMa 3a MporeHy AebJbrHe KOXKHAX Ha0opa, AnjaMeTapa CKOYHOT 3ri100a u cefiehom
BUCHHOM (Tabeine 2 u 3).

Tabeaa 2 OrHOC MOTOPHYKHX TECTOBA U AHTPOIIOMETPH]CKUX Mepa

Cxok ynab u3 Opdujame Jonte
TanuHr pykom IIperkion y ceny MecTa o1 3112

Bapujadue r p r p r p r p
Tenecna BucuHa -0.034 0.578 -0.048 0.439 0.076 0.216 0.141 0.022
TenecHa maca 0.018 0.777 -0.066 0.285 -0.296 0.000 0.017 0.784
BMI 0.047 0.447 -0.056 0.368 -0.450 0.000 -0.068 0.270
Ceneha Bucuna -0.043 0.484 0.017 0.781 0.048 0.436 0.126 0.042
JyxuHa HOTe -0.078 0.205 -0.064 0.299 0.130 0.034 0.181 0.003
JyxuHa pyKe 0.006 0.920 -0.026 0.672 0.120 0.051 0.138 0.025
[Iupuna pameHa -0.035 0.572 0.001 0.998 0.075 0.222 0.129 0.037
[IuprHa KykoBa -0.023 0.711 0.011 0.861 -0.201 0.001 -0.001 0.983
ujametap pydHor 3rioba -0.088 0.152 0.035 0.571 0.197 0.001 0.203 0.001
OO6KM HaIAKTHIIE 0.026 0.674 -0.053 0.389 -0.352 0.000 -0.007 0.905
OGHM HATKOJICHHIIE -0.029 0.643 -0.082 0.186 -0.254 0.000 -0.004 0.950

Kosxcu naGop Haz 0.036 0.558 -0.115 0.061 0525  0.000 -0.173 0.005

ouierncoMm
Kosxcu naGop Haz 0.030 0.623  -0122 0054  -0547 0000  -0.196  0.001
TPHULIETICOM
Kosxcru naGop Haz 0.015 0.815 -0.059 0.343 -0.475 0.000 -0.078 0.206
JIONTATHI[OM
KosxHu Habop abaomMeHa 0.105 0.088 -0.081 0.191 -0.522 0.000 -0.155 0.012

Tabena 3 OqHOC MOTOPUYKHX TECTOBA M aHTPOIIOMETPH]CKHX Mepa

IMoau3ame Tpyna 3a Yynacrto

Uzapakaj y 3rudy IlaTa pan Tect

30 cek. Tpuamel0xS m.
Bapujadne r p r p r p r p
TenecHa Bucuna -0.054 0.380 -0.220 0.000 -0.019 0.759 -0.092 0.138
Tenecna maca -0.243 0.000 -0.435 0.000 0.242 0.000 -0.388 0.000
BMI -0.307 0.000 -0.450 0.000 0.343 0.000 -0.471 0.000
Ceneha Bucuna -0.089 0.147 -0.222 0.000 0.017 0.787 -0.140 0.023
JyxuHa HoOTe -0.014 0.820 -0.153 0.013 -0.077 0.215 -0.009 0.888
HyxuHa pyke 0.048 0.433 -0.192 0.002 -0.072 0.245 -0.074 0.230
[Iupuna pameHa -0.052 0.397 -0.193 0.002 -0.023 0.707 0.113 0.066
[IIupuHa KykoBa -0.210 0.001 -0.383 0.000 0.167 0.006 -0.344 0.000
Jujamerap pydHor 3riio6a 0.055 0.371 -0.010 0.876 -0.158 0.010 0.077 0.215
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OO6uM HaJJIaKTHIIe -0.200 0.001 -0.409 0.000 0.253 0.000 0.433 0.000
OONM HaTKOJICHHUIIE -0.171 0.005 -0.382 0.000 0.198 0.000 -0.350 0.000
Koxuu Habop Hax -0.352 0.000 -0.476 0.000 0.418 0.000 -0.523 0.000
ourercom

Koxnu Habop Hax -0.345 0.000 -0.487 0.000 0.468 0.000 -0.556 0.000
TPHULIETICOM

Kosxau Habop Hax -0.341 0.000 -0.375 0.000 0.361 0.000 -0.418 0.000
JIOIIATHLIOM

Kosxan Habop abnomeHa -0.405 0.000 -0.457 0.000 0.415 0.000 -0.485 0.000

W3 pasmora ImTO TECTOBM TalMHT PYKOM M HPETKIOH y Cedy HHUCY IOKa3alu 3HadajHe
KOpemnalyje ca aHTPOTIOMETPHjCKHM Mepama, UCKJbYyYeHH Cy W3 Jajbe aHalln3e perpecuje. 3a TecT
CKOK yJaJb M3 MECTa, HajOOJbH MOJIEN YKJbYYHBAO j€ IIECT BapujaOiiv: JYy>KHHY HOTY, TUjamMeTap
py4HOr 3r7100a, 00MM HaIJIaKTHIIE, Ka0 M KOKHE Habope Owmiierica, Tpuilernca u abloMeHa, KOju cy
o0jacHmm oko 42% (f=31.256, p <0.001) BapujaOUITHOCTH TECTa CKOK yJiaJb U3 MECTA.

Crnuka la npukasyje jeqHauuHy 3a mojen: y = 0.76 myxwuna Hore + 8.36 mujamerap pydHOT
3rnoba + 1.76 obum HammakTume — 1.23 xoxxHu Habop Ourenica — 1.44 koxHH HaOOp TpHUIleNca —
0.89 koxxuu Habop abmomena + 51.16.

3a Tect ongbujame JONTe O/ 313, HAjOOJFM MOJIEN YKJBYUHBAO je JIBe Bapujadle: qujameTap
pyuHOr 3rjo0a W KOXHHM HaOop Tpuienca, u oOjacHuo je oko 8% (f = 12.316, p < 0.001)
BapHjaOMITHOCTH MOTOPHYKOT TECTa.

To je mpukazano Ha cimurm 1b jemHaumHom: y = 2.44 nujamerap pyuHor 3rimoba — 0.16
KOXHH HaOop Tpurernca + 4.09.

3a Tect moamzame Tpymna 3a 30 cek., HajOOJFM MOJIEN YKJbYYHMBAO je TpU BapHjabie: oOum
Ha/IJIAKTHIE, KOXKHA Habop OuIernca U KoKHU Habop abjioMeHa, Koju cy objacHuu oko 22% (f =
25.651, p <0.001) BapujabMIIHOCTH MOTOPHUYIKOT TECTA,.

Crnuka 1c npukasyje jenHaunny: Y = 0.92 o6um nagnaktuue — 0.43 koxxHu HaboOp Ouuernca —
0.31 koxxau HaOop abmomena + 7.58.

3a TecT WM3APKIBMBOCT Yy 3ruly, HajOosbM MoOzeN yKJbY4UMBao je merT Bapujadbmu: BMI,
IyKUHY pyKe, 00MM HaJJIaKTHIIe, Kao ¥ KO)KHEe Habope OuIlerica  TPHUIIeTica, KOju ¢y 00jaCHHIN OKO
27% (f=19.105, p < 0.001) BapujaOMITHOCTH MOTOPUYKOT TECTA.

To je Takohe mpukasano Ha ciauii 1d, jeanaunrom: y = -2.29 bmi — 0.82 nyxuHa pyke +
2.50 o0um HaakTuie — 1.07 koxHu HaOop Ourernca - 1.20 koxxHu Habop Tpuiienca + 78.56.

3a Tect yyHacTo Tpuame 10x5 M., HajOOJBM MOZEN YKJbYYMBAO j€ TPH Bapujadiie: ooum
Ha/JIAKTHLIE, Ka0 U KOXKHE Habope Tpuuernca 1 abioMeHa, koju cy o0jacanim oko 28% (f=33.788, p
< 0.001) BapujaOUIHOCTH MOTOPHYKOT TECTA.

Cnuka le mpukasyje jeqHaunny: Y = -0.33 o0um Hagnaktuue + 0.22 xoxxHu Habop TpuIernca
+ 0.07 xoxxau HaOop abmomena + 25.39.

Kao mocnenme, 3a mati paH TecT, HajOOJBM MOJIENl YKJbYUMBAO je Tpu Bapujadsie: BMI,
00MM HaJAJaKTHLE U KOXKHH HaOop Tpuuenca, koju cy objacHuin oko 32% (f = 41.302, p < 0.001)
BapHja0MITHOCTH MOTOPHYKOT TECTA.

VY oBoM ciyyajy ciauka 1f npukasyje jeqnaunny: Y = -8.65 bmi + 6.28 00um HaTKONEHHIE —
9.77 xoxuu Habop Tpurenca + 310.25.
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Cauxa 1 Ipenukiuja ckoka yaasb u3 mecra (Cnuka a), omdoujame onte o 3una (Ciuka b), moausame
Tpyna 3a 30 cek. (Ciuka v), u3npxkaj y 3rudy (Cnuka d), uyHacro tpuame 10x5 m. (Criuka e) U mati

pan tecT (Cinka f) TecToBa Ha OCHOBY aHTPOIIOMETPH]CKHUX Mepa

JTUCKYCHJA

HctpaxkuBame je CIPOBEICHO Kako OM ce CBCOOYXBAaTHO HCTpaXKuiie Be3e usMely

AHTPOTIOMETPHUJCKUX KapakTepucTuka u ¢usnuke cnpemHoctu (PC) xonm aeme yspacra 10
roguHa. ['J1aBHU pe3yaTaTd yKa3yjy Ha TO Ja: 1) eKCIUIO3MBHA CHAara JOWUX CKCTPEMHUTETa U

aepoOHa H3IPKIJBUBOCT y BEJMKO] MEPHU 3aBHCE O]l aHTPOINOMETPHjCKUX KapaKTepUCTHUKA,
noceOHO nebesbuHe KOKHUX Habopa, BMI u mepa obuma; 2) komnonente ®C, kao mro cy

Op3WHa, CHara pereTUTUTBHOT THIIA M CHAra THIA U3JIPKJbUBOCTH UMajy YMEPEHY TOBE3aHOCT

ca aHTPOIIOMETPUjCKUM KapaKTepHCTHKaMa; 3) aHTPONOMETPHjCKE KapaKTEepUCTHUKE HMajy

3aHEMapJbUB  YTHIIA]

¢ekcnOUIHOCTH, PPEKBEHIIMjE TIOKPETa U KOOPAMHALH]E.

Ha mepdopMaHce y MOTOPUYKHM TECTOBUMA KOje 3aBUCE O]
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JoOujenn pe3ynraTé Cy OTKpWIHM JAa JeBojuuile y moom on 10 roguHa mmajy Behy
TeJNecHy Macy M BHCHHY on Jedaka. OBO je JOHEKJe OYeKMBaHO 300T pa3nuiyuTHX obOpasana
caspeBama u3Mel)y mosoBa, jep AeBojuniie y mopehemy ca gedanrma AOCTHKY BpXYHaIl pacTa
3a oko aBe roaumHe panuje (Vandendriessche et al., 2012). C apyre ctpane, mako cy Heke
AQHTPOTNIOMETPHUjCKE IUMEH3Mje MOKa3uBaje Behe BpegHOCTH, Jeyall Cy OCTBapHBalill 00Jbe
pesynrare y BehMHH MOTOPHYKHX TecTOBa (OCHM TECTOBA NMPETKIIOH Y CeIy M TAIHHT PYKOM).
Ha ocHoBy oBora, unam ce 1a Mop¢oIoTHja Hyu Majo o0jalkbena 3a pa3inuke n3Mel)y moigosa
y MOTOpPHYKUM mnepdopmaHcama, O6apem kox nene ox 10 rommna. Moryhm pasmor 3a rope
HaBezieHe pasiuke y OC mely momoBuma mory O6wutu Hekn (akropm cpenmue. KoHkperHo,
Jeyaly ce BuIle 0aBe TaKMUYAPCKUM (CIIOPTCKMM) HMrpama HEero JEeBOjUYHIIE M TCHEPaIHO
y4eCTBYjy y AyrotpajuujumM ¢pusmukum aktuBHocTrMa (Ridgers, Stratton, & Fairclough, 2006),
IITO MOXKE PE3YJITUPATH J1a Cy MOTOPHYKH BEIITHjH OJ1 JICBOjUHIIA.

Ito ce Thue omnoca wu3Mmehy antponomerpuje W kommnoHeHTH @OC, TpeHyTHH
pe3ynTaTH MoKa3yjy Ja yTHullaj TenecHe rpale mMa TEHACHIHW]y Ja Bapupa y 3aBHCHOCTH OJI
cnenu(uUHOr MOTOPUYKOT TecTa. C TUM y BE3HU, aHTPOIIOMETPHUJCKE KAPAKTEPUCTHKE MMajy
3aHEMapJbUB YTHUIA] Ha TepdopMaHce Yy MOTOPUYKHUM TECTOBHMA KOjUMa CE MPOILCHY]Y
(hnexcubumHOCT M (hpexBeHIHja mokpeTa. OBU Hanma3u HuCy u3HeHalyjyhu, ¢ 003upom Ha TO 12
(bICKCUOMITHOCT TPETEeXKHO 3aBUCH 07 KpyrtocTu TetmBa (Witvrouw, Mahieu, Roosen, &
McNair, 2007), oK ydecTaqocT ITOKpeTa 3aBHCH O] HeypoHCKe yKJbydueHocTH (Volman, Laroy,
& Jongmans, 2006). C apyre crpane, ne0JbMHE KOKHUX HaOopa W AujaMerapa 3riioda Mory
uMaT oapeheny yiory y neppopmaHcamMa MOTOPHYKE KOOpPJUHAIIMjE, ald OBa Y3POUYHOCT je
MpUINYHO TpuBHjaidHa. OBO je y CKIIaqy ca MpeTxoaHuM uctpaxkusamnuMa (Vandendriessche et
al., 2011; Luz et al., 2018) rae je koopauHALIM]a TOKa3ajga Maly, ajld 3Ha4ajHy Kopelalujy ca
Mepama aaumosutera (BMI, nebspmHa KOKHMX HaOopa, TellecHa Maca), JOK ce Be3a u3Mely
JUjaMeTpa PyYHOr 3171002 W KOOpJAMHAIIMje MOXe 00jaCHUTH OMOJIOIIKOM 3peloinhy, jep je
o0uM py4HoOT 3171002 BeH 3Ha4yajaH nokaszatesb (Beunen, Rogol, & Malina, 2006).

On ocam mpeuewmuBanux kommoHeHTH @®C y o0B0j cTyaMju, IOKa3ajlo ce Ja
AQHTPOTIOMETPHUjCKE KapaKTEPUCTHKE HAjBHINEC YTUYy HAa EKCIUIO3MBHY CHary W aepoOHy
n3apkipuBocT. Takohe, mokasano ce 1a aHTPOOMETPHjCKU (DAaKTOPU UMajy YMEpEH yTHIaj Ha
PETIETUTHBHY CHAry, CHa)XKHE H3IAPKJBUBOCTU M arwiHoOcTH. KOHKpeTHO, ne0JbuHa KOXKHOT
Habopa u BMI cy ce mokazanu Kao Hajjauydl NPEAMKTOpU IMepHopMaHCH Yy CKOPO CBUM
MOTOPHUYKHM TECTOBUMA, OCUM KOJ[ TECTOBA MPETKJIOH Yy cely W TanuHr pykom. Illto ce Thue
neOJbrHE KOXKHUX Habopa u BMI, oBo ucTpakuBame MmojpikaBa MPeaXOJHAa HCKYCTBa, Ja
IpeKoMepHa TelecHa MacHoha JI0BOIHM 10 JIOMHjuX nepdopmaHcH Ha (HU3UUKUM TECTOBHMA
KOjU 3aXTeBajy MOKpeTame win noausame TenecHe Mace (D’Hondt et al., 2009). Illrta Bure,
pe3yJsiTaTH MOKa3yjy Ja TejieCHa MacHoha BEpOBATHO IMPEJCTaB/ba HAjBAXKHH]HU MOP(OJIOIIKH
¢akTop 3a cnoprcke neppopmance. Ilopea nebibrHe KOKHOr Habopa, 0OMM PYKy M HOTY ce
IIOKa3a0 BaXXHUM IPCAUKTOPHUMA 6p3I/IHe, aep06He HU3APKIBUBOCTH U CBUX KOMIIOHCHTHU CHAre.
Mepe Beher obuma ykasyjy Ha Behy mummhny macy (Cavedon, Milanese, & Zancanaro, 2020),
mro 6u Tpedano na Oyzne oll KOPUCTH 3a cHary u nepgopmance Tpuama (Suchomel, Nimphius,
& Stone, 2016). M3 Te mepcHeKTHBE, PE3yNTaTH OBOI HCTPAKHBAama Cy Yy CarjJacHOCTH ca
NPETXOAHUM CTy/AWjaMa KOje Cy YCIIOCTaBWIJIE Y3POUHO-TIOCIEANYHY Bedy mimely mummmhnze
Mace ¥ eppopMaHCH Ha MOTOPUYKHM TECTOBMMA 3a MPOIIEHY CHare, aepoOHe U3IPKIbUBOCTH
u op3une (Esco et al., 2018; Vaara et al., 2012).

3a nepdopmaHce TecTa CKOKa yAajb M3 MECTa, Iopell Mepa KOXKHUX Habopa u oduma,
MYJITHBapHjaHTHH MOZCI j€ YKJbYYHMBAO AYXKWHY HOTY W AHjaMeTap 3rio0a ¥ 00jacHHO OKO
44% BapujaHce TecTa. PaHuje ce mokasaio Jia je Qy)KWHa HOTY Bapujadiia o1 BEIMKE BaXKHOCTH
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3a eKCIUIO3MBHY CHary jomer jaena tena (Benefice & Malina, 1996), ¢ 063upom Ha TO 1a Ha
OJICKOK M IyKMHY IOCKOKa M3 MecTa, Hajpuiie ytudye ayxxkuHa Hory (Wakai & Linthorne,
2005). C apyre cTpaHe, 3a TECTOBE MoU3amke Tpyna 3a 30 CeKyHU, ¥ U3/IpKa] Y 3ru0y, MOJIel
KOju Haj0oJbe oarosapa objacHuo je oko 22-27% Bapujance. OBH pe3ysTaTy yKasyjy Ha TO 1a,
Ha pa3IM4uTe KOMIIOHEHTE cHare (peneTUTHBHA, KCIUIO3MBHA CHAra, U3APXKIJbUBOCT y CHa3M),
HajBUIEe yTHYe MOPQOIOMIKA CTaTyC. 3aHUMJBHMBO j€ /1a je 3a TEeCT W3IPKIJBUBOCT y 3THOY,
Bapmjabia my’KWHA pyKe MMoKa3aja HHBEep3Hy Kopenaiyjy. [IperrnocTaBipa ce qa ydecHHIN KOjU
umajy Behe myxuHe eKcTpemuTeTa, nMajy Behu Momenat otmopa (Vigotsky et al., 2019), tako
Ja Jy’)KH TOPHH YAOBH MOTYy OWTH HENOCTaTak 3a meppopMaHce CHAare M U3APKIBHBOCTH
TOpLEr Jiefia Tena.

IIpenHocT U HeTOCTAIIM HCTPAKUBAILA

'maBHa mMpegHOCT OBE CTyIHWje je Yy TOME JAa je MPUMEHOM CBEOOYyXBaTHOT MPHCTYIIA,
YKJbY4yjyhu pa3nuuuTe aHTPOIIOMETPHjCKE W MOTOPHYKE Bapujadne, yrBpheH ogHoc m3mely
Mopdonomkux kapakrepuctuka u ®C xon nmene mualer mkonckor yspacrta. [lopen Tora,
BEIMYMHA Y30pKa je Omia MPWIMYHO BEJHKA W JIOBOJBHO pENpe3cHTATHBHA 3a IPOICHY
¢msnuke cnpemuoctu netie of 10 roguna. Mnak, oBa cryamja Huje 0e3 orpanudema. lIpBo
OTpaHUYCHE CE OJHOCH Ha IIATJ paH TECT, KOjH, MAKO j& BaJUIaH ajiaT 332 MPUCTYI aepOoOHUM
nepopmMaHcaMa, HUje AUpPEeKTaH MeToA 3a oapehuBame aepoOHOTr kamanuteTa (Armstrong et
al., 2011). JIpyro, KOpUCTHJIM CMO CaMO jellaH TECT 3a MPOICHY KOOpIUHAIIM]jC; KOOPAUHAIH]a
je BUIICAMMEH3MOHAHH KOHIENT M TOCTOjeé pa3iuyuTe BpCTe KoopauHamnuje (Tj.
KOOpJMHANNja Y PUTMY, mepopmance Op3WHE y CI0XEHHM MOTOPHUYKHM 33JalMa, WTI.)
(Vandendriessche et al., 2012). Ha kpajy, Tpehe orpanuueme cTyauje ce orjieaa y TOMe IITO
HHje M3padyHaTa OMOJIOIKA CTapOCT Ha CAIAIIBEM Y30PKY.

3AK/bYYAK

Ha ocHoBy moOujernx pesynrata MoxkeMo pehm ma nesojumiie ox 10 rogmHa mmajy
Behy TenecHy macy, Behly BucuHy m OoJbe pe3yjiTare Ha TECTOBMMA (ICKCUOWIHOCTH Y
nopehemy ca cBojuM BpiumanuMa. C apyre cTpaHe, Jedany cy Mokaszaiu 00Jbe pesynTare Ha
MOTOPHUYKHM TECTOBHMA 3a MPOIIEHY KOOpAMHALHM]e, CHare, Op3uHe U aepoOHe M3APKIEUBOCTH.
AHTPOIIOMETPHjCKU (HaKTOPH Cy BAKHU 3a CHary, Op3uHy ¥ acpoOHY M3IPKIBUBOCT, a C ApYTe
CTpaHe, HHCY MOBe3aHH ca (uieKCHOWIHOIINY, (PEKBEHIMjOM IOKpeTa M KOODPIUHALIM]OM.
HapounTo, unHHM ce 1a cy Mama ae0JbuHa KOKHOT Habopa u Behe Mepe oOMMa HAaTKOJICHUIIE U
HaJUIaKTHIE KOPHCHU 3a meppopMaHce y MOTOPUYKHAM TECTOBHMA 3a IPOIEHY EKCIUIO3MBHE
cHare u aepoOHe U3JIP>KIbUBOCTH.

MpuzHama: OBaj pax je Hactao y OKBHPY IpojekTa ,,KoHIlenTH M cTpaTerdje 3a
obe3behuBame OasmuyHOr OOpasoBama W Bactmrama™“ (179020), koju QuHaHCHpA
MunucTapcTBo npocBeTe U Hayke Penyonuke Cpouje.
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