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Abstract

The purpose of the present study was to analyze the secular trends in anthropometric characteristics and health-
related physical fitness (i.e., flexibility, muscular strength and speed/agility) in Macedonian children between 2012 and

2019.

Materials and methods. We analyzed the secular trends in anthropometric characteristics and health-related physical
fitness in Macedonian children between 2012 and 2019. Two representative population studies were conducted 7 years
apart in children (6-10 years) from Skopje (Macedonia). Both studies used the same anthropometric measures and
tests to assess physical fitness: height, weight, body mass index, body fat percentage, muscle mass percentage, sit and
reach, handgrip strength, standing long jump, 30 sec sit ups and 4 x 10 m shuttle run.

Result. The boys and girls measured in 2019 had significantly better performance in the sit and reach (Cohen’s d ~

0.4 and ~0.5, respectively), 30 sec sit ups (Cohen’s d ~ 0.3 and ~0.2, respectively), and 4 x 10 m shuttle run (Cohen’s d
~ 0.7 and ~0.8, respectively) tests compared to those measured in 2012-2013. Levels of the standing long jump were
significantly lower in 2019 in boys and girls (Cohen’s d ~ 0.6 for both).

Conclusions. Based on the results of the study, it can be concluded that Macedonian children measured in 2019 have
higher levels of flexibility, abdominal muscle strength and coordination, speed and agility, but lower levels of explosive
force on the lower limbs than their counterparts measured. 7 years ago, no statistically significant differences were
found in anthropometric measures and measures of body weight.

Keywords: fitness, muscular strength, youth, physical activity.

Introduction

Physical fitness is a powerful marker of childhood health
and adolescence (Myers et al., 2002; Andersen et al., 2006).
Even in children and adolescents, physical fitness is inverse-
ly related to critical physiological factors for occurrence of
chronic diseases, including high blood pressure (Sallis et al.,
1998; Ruiz et al., 2006), obesity (Ruiz et al., 2006), hyperin-
sulinemia (Gutin et al., 2004), increased abdominal adiposity
(Brunet et al., 2006), atherogenic lipid profile (Mesa et al.,
2006) insulin resistance, inflammatory markers (Gulati et al.,
2003), and other metabolic risk factors (Brage et al., 2004;
Ruiz et al., 2007).

© Elezi, A., Elezi, G., Gontarey, S., Georgiev, G., 2021.

Several meta-analyzes have shown a decrease in cardi-
orespiratory fitness in recent years and a stabilization of mus-
cle strength (Macfarlane & Tomkinson, 2007; Tomkinson &
Olds, 2007a; Tomkinson, 2007; Olds et al., 2006; Tomkinson
& Olds, 2007b; Tomkinson et al., 2007). Available original
reports around the world show different trends depending on
the geographic region. To our knowledge, there is no infor-
mation available regarding the secular trends in physical fit-
ness in Macedonian children. Developing appropriate public
health strategies requires regular analysis of the evolution of
fitness, especially among young people.

The purpose of the present study was to analyze the secu-
lar trends in anthropometric characteristics and health-related
physical fitness (i.e., flexibility, muscular strength and speed/
agility) in Macedonian children between 2012 and 2019.
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Materials and methods

Sample of respondents

In this study we considered data from two separate
cross-sectional studies, both representative from the city of
Skopje (Macedonia). The research was conducted in seven-
teen primary schools in the City of Skopje situated in dif-
ferent municipalities. Five classes were randomly selected
from each school. Both the first and second measurements
were conducted in the same schools. In 2012 the survey was
conducted on a sample of 2269 respondents out of which
1110 boys and 1159 girls with an average age of 8.58 + 1.34
years. In 2019 the survey was conducted on a sample of 2028
respondents of which 1018 boys and 1010 girls with an aver-
age age of 8,58+1,33 years.

The study included students for whom their parents 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. Both studies were performed
following the ethical guide- lines of the Declaration of Hel-
sinki 1961 (revision of Edinburgh 2000). Measurements were
realized in March, April and May 2012 and 2019, in standard
school conditions at regular classes of physical and health edu-
cation. 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 re-
alized 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: body height in standing position
(cm), body weight (kg), as well as the body mass index (BMI).

Components of the body composition have been deter-
mined by the method of bioelectrical impedance (measuring
of the electric conductivity - Bioelectrical Impedance Analy-
sis - BIA). The measuring was realized by a Body Composi-
tion 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 measure-
ment, we 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 ACSM (2005) and Heyward (2006) had been fulfilled.

Evaluation of Physical Fitness

Prior to starting the study, the researchers involved in
the project undertook training sessions in order to guarantee
the standardization, validation, and reliability of the meas-
urements. Five tests, forming part of the EUROFIT battery,
validated and standardized by the European Council, were
applied in the following order:

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

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

Sit-ups 30 sec. Maximum number of sit ups achieved in
30 seconds. This test measures the endurance of the abdomi-
nal muscles

Shuttle run: 4x10 meters. This test provides an integral
evaluation of the speed of movement, agility and coordina-
tion. The subject does four shuttle runs as fast as possible be-
tween 2 lines, 10 meters apart. At each end the subject places
or picks up an object (a sponge) beside the line on the floor.

Definition of weight status

Three weight status groups were established in this study:
underweight/normal weight, overweight and obesity. Partici-
pants were categorized according to the international gender
and age-specific BMI (kg/m?) cut-off points (Cole et al., 2000,
2007). These points have been particularly established for
children and adolescents aged from 2-18 years, separately for
males and females and for 0.5 year age groups. These cutoft
values are based on percentiles passing at age 18 through BMI
18.5 kg/m? for underweight, 25 kg/m? for overweight and 30
kg/m? for obesity (Cole et al., 2000, 2007).

Statistical analysis

The data are presented as frequencies (percentage) for
categorical variables and mean (SD) for continuous variables.
Gender differences for each measurement point were assessed
by one-way analysis of variance (ANOVA). Categorical data
(weight status) were analyzed using the x2 - test. Mean differ-
ences of the secular trends in health-related physical fitness
performances (i.e., height, weight body mass index, body fat
percentage, muscle mass percentage, sit and reach, handgrip
strength, standing long jump, 30 sec sit ups and 4 x 10 m
shuttle run) between measurement points were analyzed by
one-way analysis of covariance (ANCOVA) for boys and girls
separately. The measurement point was entered as fixed fac-
tor, each fitness test was entered as dependent variable in sep-
arate models, and age were entered as covariates. We calcu-
lated the effect size statistics as Cohen’s d (standardized mean
differences) and 95% confidence interval. Values of Cohen’s
d ~ 0.2, ~0.5 and ~0.8 are considered small, medium and
large effects, respectively. All the analyses were performed us-
ing the Statistical Package for Social Sciences software (SPSS,
v. 22.0 for Windows; SPSS Inc., Chicago, IL, USA), and values
of p < 0.05 were considered statistically significant.

Results

The characteristics of the study population by measure-
ment point (2012 and 2019) and gender are shown in Table 1.
The table shows that boys in 2012 and 2019 are heavier, have
higher body mass index, higher percentage of fat tissue and
higher muscle mass, and show better results in all physical
assessment tests related to health, except in the deep-seated
bend test in which girls show better results.

Table 2 shows the mean of physical fitness tests by gen-
der in both measurement points after controlling for age.
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Table 1. The characteristics of the study population by measurement point (2012 and 2019) and gender

Years 2012 Years 2019
Indicator Boys Girls Boys Girls
Mean SD Mean SD Mean SD Mean SD P
Height (cm) 134.04 9.92 132.72 9.94 0.002 133.09 9.83 132.39 10.22 0.118
Weight (kg) 34.65 10.44 32.72 9.80 0.000 3398 10.63 3241 9.54 0.001
Body mass index (kg/m?) 19.00 3.62 18.29 349 0.000 19.04 4.16 18.35 3.33 0.000
Body fat (%) 24.09 7.56 22.54 8.41 0.000 23.99 8.16 22.80 8.23 0.002
Muscle mass (%) 30.44 3.51 29.82 2.64 0.000 30.32 3.27 29.83 2.72 0.000
Sit and reach (cm) 12.58 5.63 14.49 5.84 0.000 14.74 6.06 17.68 6.46 0.000
Handgrip strength (kg) 14.15 391 1232 3.52  0.000 13.77 4.82 1251 4.57 0.000
Standing long jump (cm) 122.93 22.98 110.35 1991 0.000 101.98 4241 89.65 39.69 0.000
30 sec sit ups (n) 11.95 565 10.24 579 0.000 13.49 5,60 11.20 5.76 0.000
4 x 10 m shuttle run (s) 16.17 1.80 17.28 1.71  0.000 14.97 2.13  15.79 2.01 0.000
Table 2. Performance in physical fitness tests by measurement point and gender
Fitness tests o Ye;;:::IZ D o Ye;;‘:::w ) P Cohen’s d 95% CI
Height (cm) 1110 133.59 9.921018 133.61 9.84 0.944 0.00 -0.585 to 0.604
Weight (kg) 1110 34.31 10.44 1018 34.38 10.63 0.850  -0.01 -0.621 to 0.647
Body mass index (kg/m?) 1108 18.96 3.62 1009 19.11 4.16 0.363 -0.04 -0.255t0 0.226
Body fat (%) 1108 24.08 7.56 1009 24.06 8.14 0.954 0.00 -0.449 to 0.521
Boys Muscle mass (%) 1108 30.35 3.51 1009 30.43 3.27 0.482 -0.02 -0.234t0 0.183
Sit and reach (cm) 1084 12.64 5.63 1013 14.67 6.05 0.000 -0.35 -0.682 to 0.030
Handgrip strength (kg) 1105 14.03 3.911017 14.23 11.72 0.581 -0.02 -0.254 to 0.697
Standing long jump (cm) 1095 122.23 22.98 1013 102.71 42.48 0.000 0.58 -0.783 to 3.194
30 sec sit ups (n) 1112 11.81 5.66 1021 13.58 5.65 0.000 -0.31 -0.646 to 0.033
4 x 10 m shuttle run (s)* 1095 16.23 1.80 1012 14.88 2.23 0.000 0.67 -0.564 to 0.808
Height (cm) 1159 132.53 9.94 1010 132.67 10.20 0.626  -0.01 -0.587 t0 0.618
Weight (kg) 1159 32.58 9.80 1010 32.62 9.53 0.921 0.00 -0.568 to 0.586
Body mass index (kg/m?) 1154 18.28 3.49 1000 18.37 3.33 0.560 -0.03 -0.228 t0 0.188
Body fat (%) 1154 22.53 8.41 1000 22.85 8.22 0.389 -0.04 -0.527 t0 0.489
Girls Muscle mass (%) 1154 29.80 2.64 1000 29.85 2.72 0.618 -0.02 -0.172 t0 0.156
Sit and reach (cm) 1152 14.51 5.84 1001 17.64 6.46 0.000 -0.51 -0.847 to 0.109
Handgrip strength (kg) 1155 12.26 3.52 1004 12.60 4.57 0.018 -0.08 -0.288 t0 0.198
Standing long jump (cm) 1153 110.08 19.91 1004 89.79 39.82 0.000 0.66 -0.490 to 3.122
30 sec sit ups (n) 1158 10.19 5.79 1003 11.23 578 0.000 -0.18 -0.513t00.178
4 x 10 m shuttle run (s)* 1140 17.30 1.71 1001 15.77 2.07 0.000 0.81 -0.712 t0 0.940

Values are adjusted means + standard deviation. p values from one-way analysis of covariance after controlling for age.
* In this test, lower scores (time in s) indicate better performance.

The boys and girls measured in 2019 had significantly better
performance in the sit and reach (Cohen’s d ~ 0.4 and ~0.5,
respectively), 30 sec sit ups (Cohen’s d ~ 0.3 and ~0.2, respec-
tively), and 4 x 10 m shuttle run (Cohen’s d ~ 0.7 and ~0.8,
respectively) tests compared to those measured in 2012-2013.
Levels of the standing long jump were significantly lower in
2019 in boys and girls (Cohen’s d ~ 0.6 for both). Statistical dif-
ferences between the two sexes were not found in the anthro-
pometric measures of height, weight and body mass index and
in the measurements for assesment of body composition, body
fat percentage and muscle mass percentage. We repeated all
the analyses after further controlling for fat mass, fat free mass
and the results did not materially change (data not shown).

14

Table 3, 4 shows the change in the percentage of boys and
girls in this study who were classified as normal, overweight
and obese between 2012 and 2019. The analisys of table 3 and
the overview of X2 test indicate that there are no statistically
significant differences in boys and girls in nutrition levels
between 2012 and 2019.

Discussion

The results of this study showed that Macedonian chil-
dren in 2019 have higher levels of flexibility, abdominal mus-
cles strength, coordination, speed and agility, and lower levels
of explosive force on the lower limb than their counterparts

TM®B, 2021, Tom 21, Ne 1
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Table 3. The proportion of boys classified as normal,
overweight or obese using the Cole et al cut-offs

BMI classification Years 2012 Years 2019

% n %
Normal weight* 627 56.60% 597 59.20%
Overweight 281 25.40% 226 22.40%
Obese 200 18.10% 186 18.40% ns

*Difference between measurement point (Chi-Square Tests); ns,
non-significant.

Table 4. The proportion of girls classified as normal,
overweight or obese using the Cole et al cut-offs

BMI classification Years 2012 Years 2019
% n %
Normal weight* 701 60.70% 604 60.40%
Overweight 272 23.60% 256 25.60%
Obese 181 15.70% 140 14.00% ns

*Difference between measurement point (Chi-Square Tests); ns,
non-significant.

7 years ago. The percentage of overweight and obese children
classified on the basis of the BMI criterion in 2012 was 41%,
while in 2019 it was 40%. Similar results for overweight and
obesity have been obtained in several international studies
(Jehn et al., 2006; Ortega et al., 2007; Al-Nakeeb et al., 2007;
Ostojic et al., 2011). Over 20% of the respondents in both
2012 and 2019 have a body fat percentage greater than 30%.
Such a high percentage of body fat is associated with an in-
creased risk of acute and chronic diseases especially osteo-
arthritis, hypertension, diabetes mellitus and cardiovascular
disease, which can lead to poorer quality of life and increased
financial burden of the individual, the family and the soci-
ety, as well as shorten life expectancy (Williams et al., 1992;
Dugan, 2008).

Several meta-analyzes describe global changes in com-
ponents of physical fitness related to health (Tomkinson &
Olds, 2007; Tomkinson, 2007). Studies covering 27 coun-
tries and five geographic regions have shown a decrease in
cardio-respiratory fitness from late 1970 to 2003, (Tomkin-
son & Olds, 2007) whereas performance at power and speed
tests remained fairly stable from 1980s. (Tomkinson, 2007).
Other meta-analyzes performed on large samples yielded
similar results (Macfarlane & Tomkinson, 2007), but they
were mainly focused on exploring cardio-respiratory fitness
(Olds et al., 2006; Tomkinson & Olds, 2007; Tomkinson et al.,
2007). Macfarlane and Tomkinson (2007) analyzed the secu-
lar changes in strength, speed and cardiovascular fitness tests
in 23.5 million Asian children aged 6 to 19 years between
1917 and 2003 and found a steady decline in cardio-respira-
tory fitness over the last 10-15 years, and a global stabilization
in power and speed. Tomkinson and Olds (2007) analyzed 46
studies and identified changes in cardio-respiratory fitness in
161,419 Australian children aged 6 to 17 years from 1961 to
2002 and found a marked decline in the youngest children
and boys until about 1990 that appears to be slowing. Tom-
kinson et al. (2007) analyzed aerobic performance data of
over 22 million Koreans (6-18 years) between 1968 and 2000
and found a significant decrease in the years after 1984.

The rich history of pediatric fitness testing all around the
world shows many original reports about secular trends in
adolescent health-related physical fitness in peer-reviewed
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scientific journals, especially focused on cardiorespiratory
fitness. Analyzes of other health-related components such as
muscle strength, speed, or agility show uneven trends across
geographic regions (Matton et al., 2007; Albon et al., 2010;
Jurimae, et al., 2007; Tomkinson et al., 2003). Matton et al.
(2007) conducted a representative sample of Flemish ado-
lescents aged 12 to 18 between 1969 and 2005 and found a
decrease in bent arm hang and 10 x 5 m shuttle run results
in girls, and an improvement in the results of the boys in
10 x 5 m shuttle run. Albon et al. (2010) analysed changes
in New Zealand children between 1991 and 2003 and did
not find significant differences in the 4 x 9 m shuttle run and
the standing long jump tests. Jiirimée et al. (2007) analysed
secular trends of Estonian and Lithuanian children and ado-
lescents in 1992 and 2002. Lithuania’s respondents reported
a decrease in test scores bent arm hang, standing long jump
and 20 m shuttle run, whereas in the Estonian respondents
only a decrease in the results of the bent arm hang tests was
found. Test results in 10 x 5m shuttle run in Lithuanians and
standing long jump, 10 x 5 m and 20 m shuttle run tests in Es-
tonians remained unchanged. Tomkinson et al. (2003) inves-
tigated the fitness trends of 18,631 South Australian students
(12-15 years) between 1995 and 2000 and found a statistically
significant decrease in the 20 m shuttle run and 40 m sprint
test results, but found no statistically significant changes in
the vertical jump tests. Moliner-Urdiales et al. (2010) re-
searched the secular trends in health-related physical fitness
in Spanish adolescents between 2001-2002 and 2006-2007.
Both studies used the same tests to assess physical fitness: the
handgrip strength, bent arm hang, standing broad jump, 4 x
10 m shuttle run and 20 m shuttle run tests. The results in-
dicate that levels of both speed/agility and cardiorespiratory
fitness were higher in 2006-2007 than in 2001-2002, whereas
muscular strength components were lower in 2006-2007.

Although there is consistency in the secular trends iden-
tified in other studies conducted on the population of chil-
dren and adolescents, our results do not fully coincide with
the above studies. The increase in flexibility, strength of ab-
dominal muscles, coordination, speed and agility while the
decrease in lower body muscularity, discard theories related
to the increases of fat mass over the reported changes in phys-
ical fitness components. And the results of this study disprove
this theory, namely that anthropometric measures and body
composition measures (fat percentage and muscle mass) did
not detect statistically significant differences between the two
sexes in 2012 and 2019. According to the model established
by Tomkinson (Tomkinson & Olds, 2007; Tomkinson, 2007)
we agree in that the reported secular trends in physical fit-
ness are caused by a network of social, behavioral, physical,
psychosocial and physiological factors.

Despite the lack of information on secular trends in oth-
er populations in recent years, which confirms our findings,
the results obtained in this study can be attributed to vari-
ous factors. The popularity of the more holistic approach to
physical activity and exercise over the last decade has seen an
increase in activities that have an emphasis on core strength,
stability and flexibility (Chang, 2000). These exercises find
their way into the physical education curriculum (Kloubec
& Banks, 2004) and may affect children in this study. Other
factors such as a change in the ergonomics of the schools’
seats cannot be discounted, and further research is required
to uncover the causes of this positive trend.
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The major strength of the present study is the use of iden-
tical protocols, sampling methods and sampling frames in
two representative cohorts of children from Skopje (Macedo-
nia), as well as the application of valid, reliable and objective
fitness tests to assess health-related fitness, and the recent
measurement data (2019). It is important to consider when
interpreting the findings from the present study that only two
dataset including children from Skopje (Macedonia), were
used over a 7 years period.

Conclusions

Based on the results of the study it can be concluded
that the Macedonian children measured in 2012-2019 have
higher levels of flexibility, abdominal muscle strength and
coordination, speed and agility, and lower levels of explosive
force on the lower limb than their counterparts measured
7 years ago. In order to guarantee healthy levels of physical
fitness, Macedonian public health programs should promote
physical activity among chidren, especially focussed on mus-
cular strength which was seen to decrease and measures for
decrease in obeasety among this group of the population.
Schools may play a key role, and parents also have a great
responsibility to encourage and support active living of their
off spring.
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BIKOBI TEHAEHLIT B AHTPOMOMETPUYHUX
XAPAKTEPUCTUKAX TA ®I3UYHIA NIATOTOBNEHOCTI
Y MAKEJOHCbKUX QITEA: AOCNIAXKEHHA MAKOITA

Aomynna Enesi'AB“PE, Tpeca Enesi* Pk, Ceppoka [ontapes***“PE, Teopriit Ieopries*BCcPE

"Vuisepcurer B [Ipumruni
*AMepukaHcbKa mikapHs, [Ipumtiaa
*Kupnno-MedopiiBcbknit yHiBepcuteT B CKOIT'€

ABTOpCHKNMIT BKIAJ;: A — nu3aiiH gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip komris

Pedepar. Crartsi: 7 ., 4 Tab1., 34 mKepera.

Merta gocnifKeHHA — IpoaHasli3yBaTy BiKOBi TeH/leHIIii B
AHTPOIIOMETPUYHNX XapaKTepUCTUKAX Ta (PisUUHIN MifroToB-
JIEHOCTi Yy MaKeJOHChKMX fiTeit Mk 2012 Ta 2019 poxkamu.

Marepianu ta merogu. [IpoananisoBani Bikosi TeneHIii
B QHTPOIIOMETPUYHIX XapaKTepUCTUKAX Ta (Pi3MyHiil mifro-
TOBJIEHOCTI, TTOB’sI3aHill 3i 3M0POB’sIM, Y MaKeOHCbKNUX AiTell
Mmix 2012 ta 2019 pp. [IposeneHo Ba penpeseHTaTUBHI JOCIi-
IPKeHHS TIOIYIALIl 3 pisHuUIIeI0 y 7 pOKiB y fiTelt (6-10 pokis) i3
Ckorr'e (Makepnosist). B 060X JOCTII>KEHHIX BUKOPUCTOBYBAIN
OJJHAKOBi aHTPOIIOMETPUYHi BUMipIOBaHH:A Ta TECTU JJIA OLiH-
K1 i3MYHOI MifTOTOBIEHOCTI: 3picT, Maca Tila, iHfgeKC Macu
Tina, BifICOTOK XUPY B Ti/i, BiICOTOK M s130BOi Macy, HaXuUI
Tyny6a 3 ITOTOXKEHHST CUASYN, CUIA KVCTI, CTPUOKY Y OBXIHY
3 micus, 30-CeKyH/HI IPUCITaHHA Ta YOBHUKOBMII 6ir 4 X 10 M.

PesynpraTn. Xyromunku Ta fjiB4aTka, BumipsAHi B 2019 poui,
MaJIy 3Ha4YHO Kpallli MOKasHMKM B TeCTaxX HAXIMI TY/Iy0a 3 Io/o-

sxeHHsA cupsaun (d ~ 0.4 1 ~0.5 Koena BinmoBifHo), 30-cexyHaHi
npuciganss (d ~ 0.3 1 ~0.2 Koena BignoBigHO) i 40BHUKOBMIT 6ir
4 x 10 m (tectnt Koena d ~ 0,7 Ta ~0,8 BimoBiHO) IOPIBHSHO 3
Tectamu, BuMipsiHumu y 2012-2013 pp. Y cTpnbKax y JOBXIUHY
3 MicuA pesynbraTyt Oy 3HaYHO HIDKYmMHM y 2019 poui y xyon-
4uKiB Ta fiBuatok (d Koena ~ 0,6 ayist 060x rpym).

BucnoBku. MakeloHCbKi fiTu, BumipaAHi B 2019 poui, ma-
I0Tb BUILMIA PiBEHb IHYYKOCTI, CU/IM Ta KOOPAMHALLi1, IIBUIKO-
CTi Ta CIIPUTHOCTI, ajie HYDKYMIT piBeHb BUOYXOBOI CH/IM HYKHIX
KiHIiBOK, HDXK IXHi OffHOMITKM 7 POKiB ToMy. CTaTUCTUYIHO 3HA-
YYIIMX BiIMIHHOCTEN B aHTPOIIOMETPUYHIX BUMipaxX Ta IIOKa3-
HIKaxX Macl Tisla He BUSBJIEHO.

Kmrouosi cnoBa: dirnec, M’s130Ba cmia, fitu, ¢disudna
AKTUBHICTbD.
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