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SUMMARY

The aim of this research is to determine the fitness level of the Macedonian adolescents, including
adolescents from both sexes with different variables of their body mass indexes (BMI). The research
has been carried out on 1835 adolescents and students from 19 elementary schools throughout Cen-
tral and Eastern Macedonia. The sample (average age being 13.43 £ .5) was split into two sub-samples
in relation to their gender, 933 being male and 902 being female respondents. Five anthropometric
measurements (IBP methodology) were used in the research, in which the body fitness was analyzed
using the following parameters: estimating motor skills applying seven tests of the Eurofit fitness
testing battery; body composition by applying the BIA; aerobic capacity by applying a 3-minute step
test. The results have been statistically analyzed using the SPSS, v. 20.0 for Windows (variance analy-
sis, Spearman’s correlation analysis and the test). The percentage of the overweight children, classified
according to the BMI is equal to 31% of the Macedonian adolescents of the same age. Both male and
female respondents with a high or an increased BMI have lower muscle mass percentage and show
poor test results in the evaluation of the body strength, explosive power, speed, agility and coordina-
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tion, as well as a low aerobic capacity.
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INTRODUCTION

Obesity is a global epidemic, a situation declared
by the World Health Organization [WHO] almost
fifteen years ago (WHO, 2000). If childhood obesity
has developed, and especially so in the adolescent age,
it remains into adulthood (Biro & Wien, 2010; Jans-
sen, Katzmarzyk, & Ross, 2002; WHO, 2003). Also,
it is considered a risk factor for cardiovascular disease,
diabetes, asthma and some socio-psychological dis-
orders in older age (Freedman, Mei, Srinivasan, Be-
renson, & Dietz, 2007; Reillly et al., 2003). The fact
that in the last three decades the number of overweight
children in the world has repeatedly increased, so that
today there are over 150 million obese children (In-
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ternational Obesity Task Force [IOTF], 2004). Although
obesity is mostly prevalent in highly developed coun-
tries it is expanding rapidly in developing countries
and transitional countries (IOTF, 2004; Lobstein &
Frelut, 2003).

Obesity is a multifactorial problem that is influenced
by a variety of areas including heredity, social condi-
tions, lifestyle, dietary habits, level of physical activ-
ity and differences in upbringing that exist in different
environments (National Institutes of Health of USA,
2000). Its actual level of prevalence differs depending
on the geographical region (Jackson-Leach & Lobstein,
2006).

Physical fitness has been shown to be another
important issue from a Public Health perspective,
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both in adults (Metter, Talbot, Schrager, & Conwit,
2002; Myers et al., 2002) and in children and adoles-
cents (Ortega et al., 2008, Ortega, Ruiz, Castillo, &
Sjostrom, 2008). Studies examining the relationship
between weight status and health-related physical
fitness in youth have often reported a decrease in
fitness with increasing BMI (Brunet, Chaput, &
Tremblay, 2007; Casajus, Leiva, Villarroya, Legaz, &
Moreno, 2007; Deforche et al., 2003; Fogelholm
Jackson-Leach & Lobstein, 2008; Graf et al., 2004;
Haerens, Deforche, Maes, Cardon, & De Bourdeaud-
huij, 2007; Huang & Malina, 2007; Kim et al., 2005a,
2005b; Prista, Maia, Damasceno, & Beunen, 2003).
Monitoring the nutritional status and physical fit-
ness of children and adolescent of the population
represents a particularly important and useful activ-
ity that indicates the adequacy of the process of
growth and development of children and youth,
helping in understanding the present, and can serve
as a prognostic factor in their future health. Up until
now, there was a limited amount of quantitative data
regarding Macedonia especially regarding organized
and systematic monitoring of nutritional status of
certain population groups, primarily children and
youth. Often, previous research focused on a spe-
cific group or region, using various and oftentimes
non-standard criteria, reference values or standards.
According to the presented researches as well as
to the fact that the period of eatly adolescence age is
particularly exposed to intensive changes in hor-
monal status, the main aim of this research is to de-
termine the connection of the fitness with the differ-
ent status of weight, categorized by the BMI size and
the percent of body fat in Macedonian adolescents.

METHODS
Sample of respondents

The research was realized on a sample of 1835
adolescents of Macedonian nationality, from 19 pri-
mary schools from the central and east part of the
Republic, out of which 8 are in rural and 11 are in
urban environment. The sample has been divided
into two sub-samples by gender — 933 of the respon-
dents are boys and 902 respondents are girls. The
average age of the respondents of both genders was
13.43 + .5 years.

The study included students for whom their par-
ents had given consent to take part in the research,
who were psychically and physically healthy and who
regularly attended the classes of physical and health
education. The respondents were treated in accordance
with the Helsinki Declaration. Measurements were
realized in March, April and May 2012, in standard

school conditions at regular classes of physical and
health education. The measurement was realized by
experts from the area of kinesiology and medicine,
previously trained to perform functional tests and to
take anthropometric measures.

Anthropometric measures
and body composition

Measuring of the anthropometric measurements
was realized at the recommendations given by IBP-
International Biology Program (Lohman et al., 1988).
For estimation of the morphologic characteristics the
following anthropometric measures have been applied:

e BH - body height in standing position (cm),
* BW - body weight (kg),

* CUA - circumference of the upper arm (cm)
e CT - circumference of the thight (cm),

e BMI - body mass index.

Components of the body composition have been
determined by the method of bioelectrical impedance
(measuring of the electric conductivity — Bioelectrical
Impedance Analysis [BIA]). The measuring was real-
ized by a Body Composition Monitor, model ”’OMRON
- BF511”, by means of which we have measured the
body weight, fat tissue percent and muscular mass
percent. Prior to commencing the measurement we
had entered the parameters of gender, years and body
height of the respondent in the Body Composition
Monitor. In order to provide better precision of the
results obtained from the estimation of the body
composition, prior to each measuring, we ensured
that the preconditions recommended by American
College of Sports Medicine [ACSM] (2005) and Hey-
ward (2000) had been fulfilled.

Evaluation of Physical Fitness

Prior to starting the study, the researchers involved
in the project undertook training sessions in order to
guarantee the standardization, validation, and reli-
ability of the measurements (Moreno et al., 2003).
Seven tests, forming part of the EUROFIT battery,
validated and standardized by the European Council,
were applied in the following order:

e SR - Sit and Reach test. With the subject seated
on the floor and using a standardized support,
the maximum distance reached with the tip of
the fingers by forward flexion of the trunk is
measured. Test indicative of amplitude of move-
ment or flexibility.

* HG - Hand Grip test. With the use of a digital
Takei TKK 5101 dynamometer (range, 1-100
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kg), the maximum grip strength was measured
for both hands.

SBJ - Standing broad jump test. The maximum
horizontal distance attained, with feet together,
was measured. This test evaluates lower limb
explosive-strength.

BAH - Bent Arm Hang test. A standardized test
was used to measure the maximum time hanging
from a fixed bar. This test estimates the upper
limb endurance- strength.

SU30 - Sit-ups 30 s. Maximum number of sit
ups achieved in 30 seconds. This test measures
the endurance of the abdominal muscles.
SR4x10 - Shuttle run 4X10 m. This test provides
an integral evaluation of the speed of movement,
agility and coordination. The subject does four
shuttle runs as fast as possible between 2 lines

TABLE 1
Characteristics of the study sample by gender.

10 meters apart. At each end the subject places
or picks up an object (a sponge) beside the line
on the floor.

* ST3 - 3 minute step test. The aerobic capacity

has been estimated by means of a 3-minute step
test. The respondent had a task, for 3 minutes,
to get up and get down of a bench 30.5 cm high,
in four cycles (up, up, down, down), with stan-
dardized rhythm of 96 beats in a minute (bmp),
which was dictated by the metronome. Before
beginning of the test we have measured the heart
frequency, whereas the children, even in the
stand-by state had sub maximal value in terms
of the age, were not exposed to burdening. The
heart rate was measured by means of the
monitor Polar RS800 for registration of the heart
frequency.

Boys (7 = 933)

Gitls (7 = 902)

Total (» = 1835)

M SD M

SD M SD

Age (year) 13.43 S50 13.44 S50 1343 .50 ns
CUA (cm) 24.98 3.67  24.74 3.28  24.86 3.49 ns
CT (cm) 50.90 6.84  50.90 7.18  52.37 6.37  .000
BH (cm) 165.00 8.82  160.11 6.44 162.63 8.13  .000
BW (kg) 5895 1419 5535 11.20 57.20 1295 .000
BF (%) 18.67 8.01 26.70 712 22.61 8.58  .000
FM (kg) 11.68 7.18  15.40 6.96  13.50 7.31  .000
FFM (kg) 47.59 9.62  40.02 5.63  43.92 8.79  .000
BMI (kg/m? 3817 314 3292 244 3559 385 000
MM (%) 21.57 3.99  21.52 395 21.54 3.97 ns
SBJ (cm) 174.06 2894 13595 2443 155.61 3292  .000
SU30 (No) 19.16 473  15.56 439 1741 491  .000
BAH (s) 13.26  13.11 4.03 5.54 8.79 11.17  .000
HG (kg) 4356 17.80 3222 1140 38.05 16.06  .000
SR (cm) 14.44 7.45  19.08 7.66  16.70 7.90  .000
SR4x10 (s) 12.50 143 14.04 1.59  13.24 1.69  .000
ST3 (bmp) 13499  17.81 15419  16.05 14428 19.50  .000
n % n % n % p
Normal weight 599 65.50 646 71.60 1245 69.30  .049
Overweight 252 27.00 197 21.80 446 23.70 ns
Obese 141 7.50 59 6.50 141 6.90 ns

Legend: M - Mean; SD - Standard deviation; p - Probablity; ns - Non-significant; CUA - Cir-

cumference of the upper arm; CT - Circumference of the thight; BH - Body hight;

BW - Body weight; BF - Body fat; FM - Fat mass; FFM - Fat-free mass; BMI - Body
mass index; MM - Muscular mass; SBJ - Standing broad jump test; SU30 - Sit-ups 30
s; BAH - Bent Arm Hang test; HG - Hand Grip test; SR - Sit and Reach test; SR4x10

- Shuttle run 4X10 m; ST3 - 3 minute step test..
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TABLE 2
Correlation quotients of BMI and body fat percentage with anthropometric and physical parameters (boys).
BMI BF
N @) OB T N @) OB T
Anthropometrical parameters
CUA (ecm)  .896™ 907" 913" 907" .600"  .644" -.6957 .616”
CT (cm) 868" .8867  .890"  .883"  .650"  .674" 725"  .6557
BH (cm) A507 2717 2527 2447 2487 -108" -.078  -173"
BW (kg) 8597 8977 898"  .882" 450" 531" 5897 483"
MM (%) — -489" -4477 -523"  -4657 -9177 -888" -9037 -905"
FM (kg) 858 .891" 900"  .876™ 9557 9357 948" 944"
FFM (kg)  .513" 636" .6317 587" -.088" .083" .140" -.004
Physical parameters
SBJ (em)  -264" -188" -251" -216" -.633" -551" -570  -598"
SU30 No)  -.120" -.083" -1257" -112" -386" -337" -353  -369"
BAH (s) -501"  -499"  -568" -505" -723" -.6957 -718 @ -7227
HG (kg) A557 2367 236 2027 -1947  -.0917  -.066  -.147"
SR (cm) 073" .006 .030 024 085" .067"  .062 061"
SR4x10(s)  .184" 129" 168" 1657 476" 4027 421 448"
ST3 (bmp) 2757 229" 2747 233" 512" 488" 496 4897

Legend: BMI - Body mass index; BF - Body fat; CUA - Circumference of the upper arm;
CT - Circumference of the thight; BH - Body hight; BW - Body weight; MM - Mu-
scular mass; FM - Fat mass; FFM - Fat-free mass; SBJ - Standing broad jump test;
SU30 - Sit-ups 30 s; BAH - Bent Arm Hang test; HG - Hand Grip test; SR - Sit and
Reach test; SR4x10 - Shuttle run 4X10 m; ST3 - 3 minute step test; N - Normal wei-
ght; O - Overweight; OB - Obese; ™ = p < 0.01; " = p < 0.05.

Definition of weight status

Four weight status groups were established in this
study: underweight, normal weight, overweight and
obesity. Participants were categorized according to
the international gender and age-specific BMI (kg/
m?) cut-off points (Cole, Bellizzi, Flegal, & Dietz,
2000; Cole, Flegal, Nicholls, & Jackson, 2007). These
points have been particularly established for children
and adolescents aged from 2 too18 years, separately
for males and females and for .5 year age groups.
These cutoff values are based on percentiles passing
at age 18 years through BMI: 18.5 kg/m? for undet-
weight, 25 kg/m? for overweight, and 30 kg/m?* for
obesity (Ibid).

Statistical analysis

The data are presented as frequencies (percentage)
for categorical variables and mean (§D) for continu-
ous variables. Gender differences in fitness and an-
thropometric characteristics were analyzed by one-way
analysis of variance (ANOVA). Categorical data (weight
status) were analyzed using the ” - test. Relationships

between the variables were determined by Spearman
correlation matrices. Adjustment for age was performed
using analysis of covariance (ANCOVA) to examine
differences in fitness level among weight status groups.
Because a significant interaction was found for weight
status and gender in relation to all fitness tests (p <
.05), all the analyses were performed separately for
boys and gitls. Bonferroni’s adjustments were used
for pair wise comparisons. All the analyses were per-
formed using the Statistical Package for Social Sci-
ences software (SPSS, v. 20.0 for Windows; SPSS Inc.,
Chicago, IL, USA), and values of p < .05 were con-
sidered statistically significant.

RESULTS

Table 1 displays the characteristics of the sample
being used in this research. The results from the
analysis of the variance (Table 1) show that in variables
the average age, arm circumference and BMI there
are no statistically significant differences existing
between boys and girls, while in all other variables
there are statistically significant differences in terms

109



Zivkovi¢, V. et al.: RELATIONSHIPS BETWEEN OVERWEIGHT...

SportLogia 2014, 10(2), 106-115

of gender (p > .00). Distribution of the statement of
normal, overweight and obesity in adolescents, esti-
mated through BMI, by age and by gender are also
displayed in Table 1. Values of Chi-square test (y* =
6.024; p = .049) indicate that there are statistically
significant differences in the level of nutrition between
boys and girls. Percentage values show that higher
percentage of boys is with moderate high and high
BMI (fat).

Table 2 and 3 shows the correlation quotients of
BMI and body fat percentage with anthropometrical
and physical parameters, parameters for estimation
of body composition and test for estimation of fitness
in respondents of both genders. We can see from the
tables that all anthropometrical parameters and pa-
rameters for estimation of the body composition
(except for the muscle mass percentage) show statis-
tically significant positive correlation in both genders
(range from .12 to .91) with the body mass index and
the body fat percentage. Statistically significant nega-
tive correlation (range from -.11 to -.72) is determined

of BMI with body fat percentage by the “Standing
long jump”, “Sit-ups 30 sec.”, “Bent arm hang”,
“Shuttle run 4 x 10 meters” and “3 minute step test”.
Only the “Handgrip” test showed positive correlation
with BMI, while there was no statistically significant
correlation determined of BMI with the body fat
percentage in the test “Seat and reach”. The correla-
tion quotients are a bit higher of the body fat percent-
age with variables for estimation of the anthropo-
metrical parameters, body composition and fitness
test in terms of BMI and them. In both genders the
highest negative correlations of BMI and the body
fat percentage are shown by fitness tests “Bent arm
Standing long jump”, and “3 minute step

2 <«

hang”,
test”.
Table 4 and Table 5 display the medium values of
parameters for estimation of the anthropometrical
parameters, body composition and fitness, upon
partialization by weight status groups . In both genders
there are statistically significant differences determined
in all parameters for estimation of the anthropome-

TABLE 3
Correlation quotients of BMI and body fat percentage with anthropometric and physical parameters (girls).
BMI BF
N @) OB T N @) OB T
Anthropometrical parameters
CUA (cm)  .888" 908" 911" 897" .657" .707" .7007  .698™
CT (cm) 8547 890"  .888"  .8717  .690" 744" 7327 730"
BH (cm) de4™ 1777 1907 1457 1187 -1197 -1197  -1107
BW (kg) 8727 8967 894" 8877 552" 6107 5957 6117
MM (%)  -511" -596" -561" -593" -907" -9227 -913" -924"
FM (kg) 8787 908" 899" 899" 946" 9567 9557 953"
FEM (kg)  .574" 580"  .605" -584" .076" .108" 1237 130"
Physical parameters
SBJ (cm)  -224" -3297 -312" -3057 -5417 -603" -604" -574"
SU30 No) -.085" -160" -155" -147" -307" -372" -377" -339"
BAH (s)  -498" -589" -570" -533" -667" -7287 -7227 -.695
HG (kg) 2097 1747 1927 1847 -.0747  -.0967  -.094"  -.065
SR (cm) 050 083" .067° .080" .098" 1137 0957 123"
SR4x10(s)  .128™ 224" 2057 1957 3827 4497 4487 4127
ST3 (bmp)  .233" 323" 312" 2747 4747 520" 5187 486"

Legend: BMI - Body mass index; BF - Body fat;

CUA - Circumference of the upper arm;

CT - Circumference of the thight; BH - Body hight; BW - Body weight; MM - Mu-
scular mass; FM - Fat mass; FFM - Fat-free mass; SBJ - Standing broad jump test;
SU30 - Sit-ups 30 s; BAH - Bent Arm Hang test; HG - Hand Grip test; SR - Sit and

Reach test; SR4x10 - Shuttle run 4X10 m;

ST3 - 3 minute step test; N - Normal wei-

ght; O - Overweight; OB - Obese; ™ = p < 0.01; " = p < 0.05.
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TABLE 4

Significance of differences in physical fitness components in the varions BMI categories in the boys.

1 2 3 2 Post hoc pairwise
M SD M SD M SD comparisons

CUA (cm) 23.07 228 27.71 1.93  30.92 3.05 94154 00 1&2;1&3;2&3
CT (cm) 47.89 456  56.78 449  62.25 5.07 77550 00 1&2;1&3;2&3
BH (cm) 162.15 8.12 164.88 8.59 165.74 9.89 16.80 .00 1&2;1&3
BW (kg) 50.75 7.96  67.27 8.39 82.15 11.71 1055.89 .00 1&2;1&3;2&3
MM (%) 37.54 3.44  34.68 3.17  32.60 336 22716 00 1&2;1&3;2&3
SBJ (cm) 165.74 31.89 153.87 31.82 141.91 26.95 5792 .00 1&2;1&3;2&3
SU30 (No) 18.40 4,72 17.56 4.69  15.68 4.57 2213 .00 1&2;1&3;2&3
BAH (s) 13.13  12.50 4.67 8.10 1.12 351 13575 00 1&2;1&3;2&3
HG (kg) 38.23 1616 4197 17.73 4435 17.81 870 .00 1&2;1&3
SR (cm) 16.17 7.55 15.69 7.40  15.46 7.99 59 .56
SR4x10 (s) 12.80 1.56 13.29 1.64 13.86 1.57 37.64 00 1&2;1&3;2&3
ST3 (bmp) 139.10  19.30 145.06 18.23 152.09 19.11 3709 .00 1&2;1&3;,2&3

Legend: M - Mean; SD - Standard deviation; F - F-

test; p - Probablity;CUA - Circumference

of the upper arm; CT - Circumference of the thight; BH - Body hight; BW - Body
weight; MM - Muscular mass; FM - Fat mass; FFM - Fat-free mass; SBJ - Standing

broad jump test; SU30 - Sit-ups 30 s; BAH -

Bent Arm Hang test; HG - Hand Grip

test; SR - Sit and Reach test; SR4x10 - Shuttle run 4X10 m; ST3 - 3 minute step test; 1

- Normal weight; 2 - Overweight; 3 - Obese.

trical parameters, body composition and tests for
estimation of fitness of groups of respondents for-
med under classification of BMI, except in the “Seat
and reach” fitness test.

From the values of the arithmetic means and the
level of statistical significance in Tables 4 and 5, one
can see that the adolescents of both genders with
overweight and obesity achieve better result in the
“Handgrip test” compared to the respondents with
normal weight (p <.00), but they achieve worse results
in other fitness tests. There are no statistically signi-
ficant differences determined in the “Seat and reach”
test between adolescents classified with normal,
overweight and increased BMI. No statistically signi-
ficant differences are determined between male re-
spondents with overweight and obesity in the “Han-
dgrip” fitness test. No statistically significant
differences are determined between female respondents
with overweight and obesity in the “Bent arm hang”
and “Handgrip” fitness tests.

DISCUSSION

Overweight and obesity in children and adolescents
becomes a global epidemic and threatens its spread
in Macedonia. 31% of the 13 and 14-year-old respon-
dents, who were classified according to the BMI

criterion, are overeating and obese. Various interna-
tional studies have also shown similar results (Al-
-Nakeeb, Duncan, Lyons, & Woodfield, 2007; Jehn,
Gittelsohn, Treuth, & Caballero, 2006; Ortega et al.,
2007; Ostoji¢, Stojanovié, Stojanovié¢, Mari¢, & Nja-
radi, 2011).

Our study results, also, suggest that the male re-
spondents have the tendency to have higher overwe-
ight and obesity prevalence in comparison to gitls
(34.50% among the males to 28.30% among the gitls).
These results are most probably the way they are due
to the fact that girls usually take more care of their
looks and eating habits. Furthermore, boys spend less
time engaging themselves in organized and sponta-
neous physical activities and more time on sedentary
activities (working on the computer, watching televi-
sion, etc.). However, this has to be verified with further
researching.

Over 22% of the respondents have a body com-
position that consists of 30% body fat. The high
rate of body fat is related to an increased risk of
acute and chronic conditions, especially osteoarthritis,
higher blood pressure, diabetes mellitus and cardio-
vascular diseases. Increased body fat may, also, result
in low quality lifestyle, personal and financial hardships
for the person having it, his/her family and the soci-
ety, as well as it can reduce his/her longevity (Aristi-
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TABLE 5

Significance of differences in physical fitness components in the varions BMI categories in the girls.

1 2 3 Iz Post hoc pairwise
M SD M SD M SD comparisons

CUA (cm) 23.04 226 27.63 1.94  30.77 318 84632 .00 1&2;1&3;2&3
CT (cm) 48.49 476 56.92 411  62.60 521 72851 .00 1&2;1&3;2&3
BH (cm) 160.58 7.14 161.99 791 161.59 8.12 475 01 1&2;1&3

BW (kg) 49.92 7.30 6542 748 79.07 10.15 97516 .00 1&2;1&3;2&3
MM (%) 35.80 3.24  33.04 313 30.69 355 20693 .00 1&2;1&3;2&3
SBJ (cm) 153.27 2927 140.24 29.82 128.00 25.68 5358 .00 1&2;1&3;2&3
SU30 (No) 17.38 443 16.54 4.60 14.29 5.44 2151 00 1&2;1&3;2&3
BAH (s) 9.05 10.12 2.44 4.83 .81 3.11 9824 00 1&2;1&3

HG (kg) 3459 1349 3824 1546 3955 15.54 1097 00 1&2;1&3

SR (cm) 17.42 7.61 17.23 7.66 17.36 7.84 .01 .99

SR4x10 (s) 13.26 1.58  13.82 1.80 14.54 1.78 3652 .00 1&2;1&3;2&3
ST3 (bmp) 14494 1938 150.63 17.53 15827 17.51 3068 .00 1&2;1&3;2&3

Legend: M - Mean; SD - Standard deviation; F - F-test; p - Probablity;CUA - Circumference
of the upper arm; CT - Circumference of the thight; BH - Body hight; BW - Body
weight; MM - Muscular mass; FM - Fat mass; FFM - Fat-free mass; SB]J - Standing
broad jump test; SU30 - Sit-ups 30 s; BAH - Bent Arm Hang test; HG - Hand Grip
test; SR - Sit and Reach test; SR4x10 - Shuttle run 4X10 m; ST3 - 3 minute step test; 1
- Normal weight; 2 - Overweight; 3 - Obese.

muno, Foster, Voors, Stinivasan, & Berenson, 1984,
Berenson, McMahon, & Voors, 1980; Berenson et al.,
1982; Dugan, 2008; Williams et al., 1992).

The results of this study clearly show that the extra
kilograms and obesity have an influence on the health
related fitness among 8th and 9h grade students, at
an age of 13 to 14-years. The negative influence has
its highest effect during the cardiorespiratory endu-
rance, body strength, explosive strength, speed, agi-
lity and coordination measurement tests. The success-
ful results of most of these tests, in which the fat
mass stands in for ballast weight, depend on how the
body, itself, moves or on overcoming the body resi-
stance or some parts of the body’s resistance. These
are motor manifestations which are influenced by the
regulation mechanisms of the excitation’s intensity
and duration (Kureli¢, Momirovic, Sturm, Radojevic,
& Viski¢-Stalec, 1975). These mechanisms are obvi-
ously more efficient among the youth with balanced
weight and height, i.e. lower BMI and body fat valu-
es. This concurs with other international researches
with a target audience of children aged 5 to 17 years
(Baine et al., 2009; Brunet et al., 2007; Casajus et al.,
2007; Deforche et al., 2003; FogelholmJackson-Leach
& Lobstein, 2006; Graf et al., 2004; Haerens et al.,
2007; Huang & Malina, 2007; Kim et al., 2005a, b;

Malina et al., 1995; Minck, Ruiter, Van Mechelen,
Kemper, & Twisk, 2000; Prista et al., 2003).

Correlation quotients of the body fat percentage
and fitness are a bit higher in boys in terms of gitls.
On the other side, the correlation quotients of the
BMI and fitness are a bit higher in girls in terms of
boys.

Macedonian adolescents who are mildly overwe-
ight or overweight achieve poorer results in the fol-
lowing tests: tests “Standing long jump”, “Sit-ups 30
seconds”, “Shuttle run 4x10 meters”,” Bent arm hang
(s)”, and “3 minute step test (bmp)” (p <.001). Other
researches with similar results support the results
evaluated in this research (Deforche et al., 2003; Graf
et al., 2004; Kim et al., 2005a, b). Regarding flexibili-
ty, this research has shown that the respondents who
are mildly overweight or overweight achieve similar
results as the respondents who have a normal weight
do. Two Taiwanese researches can also verify this
statement. However, the results of some researches
carried out in the Western countries indicate that
overweight girls had achieved better results when it
comes to flexibility than normally weighing gitls,
whereas the same can not confirmed for the results
of the male respondents (Prista et al., 2003).

Regular physical activity and a high intake of low-
-carbohydrate and poly-saccharides reduces the risk
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of obesity, and sedentary lifestyle and intake of high-
-calorific food which is low in nutritional content,
increases the risk of obesity in children. Studies indi-
cate that the choice of healthy food for children in
the family and school reduces the risk of obesity,
while sweetened beverages also increases the risk of
obesity. The diet should be based on foods with a low
energy value (fruits and vegetables) and whole grains
(which are a good source of fiber).

The obtained data point to scientific planning and
development of curriculum for the subject of physi-
cal and health education in order to optimize the
ratio of the quantity of subcutaneous fat and muscle
mass, which will create an opportunity for the maxi-
mization of engine operation in a wide range of ca-
pabilities, especially in the areas of strength and en-
durance (Kati¢, 2003). The purpose of physical
education at this age, among other things, should be
to reduce fat and increase muscle mass, primarily the
large muscle groups.

Teaching should be filled with content that will
achieve the stated objectives, propetly directing motor
development and most importantly — to assist in the
proper functioning of the health status of the student.

CONCLUSIONS

This work is an actual research of prevalence of
overweight and obesity of children and adolescents
in the central and eastern part of Republic of Mace-
donia based on population approach, putting accent
on the prevention. The results indicate that more than
2 children, out of 10, are overweighed and more than
one children out of 10 is obese. It affects the preva-
lence of obesity in the period of adulthood. The
prevalence of overweight and obesity based on BMI
in Macedonian adolescents is 31%. In terms of gen-
der differences of Macedonian adolescents, boys show
higher percentage of overweight and obesity.

Macedonian adolescents with a mildly high or a
high BMI have: reduced aerobic capacity, decreased
muscle mass percentage, higher percentage of body
fat and show poor results in the tests which determi-
ne their physical fitness. The adolescents who are
mildly overweight or overweight achieve poorer results
in the “Standing long jump”, “Sit-ups 30 seconds”,
“Shuttle run 4x10 meters”, ”Bent arm hang (s)” tests,
however, they achieve similar results regarding their
flexibility. “Handgrip (kg)” is the only test with posi-
tive results.

Correlation quotients of the body fat percentage
and fitness are a bit higher in boys in terms of gitls.
On the other side, the correlation quotients of the
BMI and fitness are a bit higher in girls in terms of
boys.
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