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ABSTRACT

The hypokinetic lifestyles of children and prevalence of civili-
zation diseases were the basis of research, which was aimed at
finding and analyzing the physical activity and level of muscu-
lar system in younger school age pupils of selected schools in
Slovakia with different body weight. The monitored group con-
sisted of 625 younger school age pupils, of whom 323 were
boys (age 9.9 + 0.6 years, body weight 38.92 + 9.2 kg and body
height 144.6 + 6.7 cm) and 302 were girls (age 9.8 + 0.5 years,
body weight 37.75 + 9.6 kg and body height 144.8 + 7.4 cm)
who attended the 4™ grade of selected elementary schools in
districts of Slovakia. In terms of data collection methods, we
applied methods of percentile graph and standardized question-
naire, which are used in pediatrics. The pupils were divided in
4 weight groups (underweight, normal weight, overweight, obe-
sity). The analysis of results showed that on weekdays the rela-
tionship between the body weight and volume of physical ac-
tivity in younger school age pupils did not prove to be signifi-
cant (x> = 8.5004, p = 0.4828, p > 0.05). The significant depen-
dence was recorded only on weekends, in favor of overweight
pupils (p < 0.05). At the same time, the boys significantly
(> = 11.735, p = 0.0028, p < 0.01) spent more time outdoors
than the girls. In both groups, we found the poor postures, which
was significant, mainly in girls (x> = 8.801, p < 0.01). In terms
of functional body postures, we found that the highest incidence
of kyphotic body postures was found in boys, while the hyper-
lordotic body postures were significant in girls (53 %,
¥ =9.971, p < 0.01). In terms of body posture evaluations of
individual segments, we found that the problematic areas in-
cluded abdominal region and pelvic inclination, which was sig-
nificant in girls (x> = 7.934, p < 0.01). Also, the areas of head,
shoulders and scapulas were problematic in both genders,
within the listed age period. In terms of weight groups and level
of body postures, we did not find any significant differences in
the monitored group (p > 0.05).

Key words: Physical activity. Body posture. Body weight.
Health. Pupils.

ABSTRAKT

Hypokineticky zivotny styl deti a mladeze, ako aj prevalencia
civilizaénych ochoreni boli bazou vyskumu, ktorého cielom
bolo zistit' a analyzovat’ pohybovu aktivitu a tiroveil pohybo-
vého systému z hl'adiska drZania tela u ziakov mladSieho $kol-
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ského veku vybranych §kol Slovenska s réznou telesnou hmot-
nostou. Sledovany subor tvorilo 625 ziakov mladSieho $kol-
ského veku, z toho 323 chlapcov (vek 9,9 + 0,6 rokov, telesna
hmotnost’ 38,92 + 9,2 kg, telesna vyska 144,6 + 6,7 cm) a 302
dievéat (vek 9,8 £ 0,5 rokov, telesna hmotnost’ 37,75 £+ 9,6 kg,
telesna vyska 144,8 + 7,4 cm ), ktori navstevovali 4. roéniky
vybranych zédkladnych $kol z okresov Slovenska. Z hl'adiska
metdd ziskavania udajov sa aplikoval Standardizovany dotaznik
a metoda percentilovych grafov, ktoré sa vyuzivaju v pediatrii.
Ziaci boli rozdeleni na zklade uvedeného do 4 hmotnostnych
skupin (podhmotnost’, norméalna hmotnost,, nadhmotnost’, obe-
zita). Analyza vysledkov ukazala, Ze pocas pracovnych dni sa
vzt'ah telesnej hmotnosti a objemu pohybovej aktivity u ziakov
mladsieho skolského veku neukdzal ako signifikantny
(*=8,5004, p = 0,4828, p > 0,05). Signifikantn{i zavislost’ sme
zaznamenali len pocas vikendov, a to v prospech Ziakov s vys-
Sou telesnou hmotnost'ou (p < 0,05). Zaroven chlapci signifi-
kantne (x> = 11,735, p = 0,0028, p < 0,01) travia viac ¢asu von-
ku ako diev¢atd. V nami sledovanom subore sme rovnako
u chlapcov ako aj u dievéat zistili chabé drzanie tela, ktoré bolo
signifikantne v neprospech dievéat (y*= 8,801, p<0,01). Z hla-
diska typu funkénej poruchy drzania tela sme zistili, Ze u chlap-
cov je najvy$si vyskyt kyfotického drzania tela, zatial' ¢o
u dievcat sa signifikantne prejavuje hyperlordotického drzanie
tela (53 %, x> =9,971, p <0,01). Z hl'adiska hodnotenia drzania
tela jeho jednotlivych segmentov sme zistili, Ze k problematic-
kym oblastiam patri abdominélna oblast’ a sklon panvy, signifi-
kantne v neprospech diev¢at (x> =7.934, p <0.01). Rovnako aj
oblast’ hlavy, ramien a lopatiek uz v tomto vekovom obdobi
patria k problematickym ¢astiam u oboch pohlavi. Z hl'adiska
hmotnostnych skupin a Grovne drzania tela ziakov sme v sledo-
vanom subore nezistili signifikantné rozdiely (p > 0.05).

KPuacové slova: Pohybova aktivita. Drzanie tela. Telesna hmot-
nost’. Zdravie. Ziaci.

INTRODUCTION

In the last three decades, the physical activity has
been reduced in physical regimens of adults, as well
the children [1-5]. The most alarming is the reality,
in which the physical activity has declined in most
of European countries. In Spain, Austria, Finland
and Norway, the mean level of physical activity in
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boys has decreased by 50 % (between the ages of
11-15) and an even more dramatic decrease has
been recorded in girls. In most of European coun-
tries, the level of physical activity is halfin 15 years
old is than in 11 years old children. The girls in
Spain, Austria, Ireland and Romania have showed
the decrease of more than 60 %. The physical activi-
ty of moderate intensity in boys has decreased from
39 to 22 % (Childhood) at age of 20 and in girls
from 22 to 21 % [6]. Gray et al. [7] reported that
only 14 % of boys and 7 % of girls between 6 and
11 years of age reached the optional volume of phy-
sical activity in Canada. The sedentary activities
were recorded on average up to 7.4 hours per day,
within the child population. Even in Slovakia has
been downward tendency of physical activity in
physical regimen of pupils, in which up to 70 % of
school children have spent 4 hours of free time play-
ing on computers, the Internet, watching TV and
mobile phones [3]. These sedentary habits distract
attention from the active leisure, which are currently
recognized as the independent risk factors for di-
sease development [8, 9].

The physical activity decrease has the impact on
increase of chronic non-communicable diseases,
which has the social, economic, but above all health
impact not only on individuals, but also on the
whole society, as has been evidenced by the health
insurance statistics (the U.S.A., Canada, European
countries). It is estimated that around 7 % of na-
tional health budgets across European countries
have been spent on the obesity-related diseases [10].

The obesity is the major social health and eco-
nomic problem and at the same time it is the chal-
lenge for social, health and school environments.
The 1% three countries affected by obesity are the
U.S.A., Mexico and New Zealand, while Slovakia
is 17® within the European countries. If we add
those who are overweight, to the obese population
of Slovakia, we find the alarming reality of more
than 60 %, including the child population. The re-
search — EHES [11] and project - MONIKA (2002)
showed that about 18 % were overweight and about
7 % were obese, within the child population, while
the situation has been getting worse, as the severe
obesity has been associated with the 12 times in-
crease of mortality of 15-35 years old human beings
in comparison to slim human beings. The excess
weight and obesity are known risk factors for diabe-
tes mellitus (type 2), heart disease, stroke, arterial
hypertension, gallbladder disease, osteoarthritis,
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sleep disorders and metabolic syndrome. It should
be noted that the increasing morbidity is within the
diabetes mellitus, type 2. since 2000, the number of
diabetics treated in Slovakia has increased by 27 %.
The disease is associated with childhood obesity
and as the incidence increases, the diabetes mellitus,
type 2 is expected in larger numbers. In Slovakia,
up to one third of children have elevated levels of
cholesterol (less, “only” one fourth in the Czech Re-
public). The obesity is accompanied by dyslipid-
emia, stress incontinence, menstrual cycle disor-
ders, mental problems, orthopedic diseases and
bronchial asthma [12-19].

The negative effects of lack of physical activity
and disproportionate burden can also have the nega-
tive impact on postural health status. Its significant
deterioration in children is documented in the con-
clusions of several works [20-27] and provokes the
need for targeted intervention, whether at home,
school or outside the school environments.

The high proportion of poor and incorrect body
postures is in 80 % of the child population, which is
currently strongly determined by the lack of physi-
cal activity. It leads to impaired functional relation-
ships between the postural and phasic muscular sys-
tem, resulting in the muscle imbalance. Consequen-
tly, it is the most important cause of increasing num-
ber of spinal disorders, which gradually grow into
structural disorders and cause serious diseases/dis-
orders of muscular system in adulthood [28, 29].
The correct stereotype of body postures is among
the other functions, the prerequisite for optimal
functioning of internal organ systems (especially
respiratory and cardiovascular).

Child health is the key and determining factor in
economic growth and in the development of society
[30]. The physical activity and nutrition go hand in
hand with the healthy lifestyle [31-34]. At the end
of 2015, the National Action Plan for the Prevention
of Obesity for the Years 2015-2025, was approved
in Slovakia (Government Resolution Number
488/2015). The Preventive interventions aimed at
children mean the return on investment in treat-
ment-preventive care of about 6-10 %, if the inter-
ventions are realized at the early age [35].

The aim of the research was to determine the
current state of physical activity and body weight in
young school-aged children from the selected
schools in Slovakia as well as to analyse the func-
tional body posture disorders.
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METHOD

Subject characteristics

Within the monitored group, we measured and
analyzed the level of individual lifestyle factors,
which were physical activity in relation to body
weight, as well the primary somatometric parame-
ters. The monitored group consisted of 625 younger
school age pupils, of whom 323 were boys (age
9.9 £ 0.6, body weight 38.92 + 9.2 kg and body
height 144.6 + 6.7 cm) and 302 were girls (age
9.8 + 0.5 years, body weight 37.75 = 9.6 kg and
body height 144.8 + 7.4) who attended the 4™ grade
of selected elementary schools in districts of Slo-
vakia. Based on the calculated body mass index and
percentile graphs, which are used in pediatrics, we
divided the pupils in 4 groups. The first group con-
sisted of underweight pupils (girls 1.66 %, boys
1.55 %) and the second group consisted of pupils
with the normal body weight (girls 85.76 %, boys
76.78 %). The third group consisted of overweight
pupils (girls 5.30 %, boys 16.10 %) and the fourth
group consisted of obese pupils (girls 7.28 %, boys
5.57 %). The primary characteristic of the moni-
tored group is presented in the table 1.

Measurement organisation

The listed issues were the subject of our research
interests and proceeded in several successive stages.
The main pillar was the stage of the main research.
In this section we focused on personal distribution
of questionnaires to selected elementary schools in
Slovakia (Willing to participate in the research),
thus ensuring 100 % return. The time to complete
the questionnaires was not limited. The pupils filled
out the questionnaires separately in classrooms and
physical and sport education lessons. After ob-

we cooperated, as the monitored group consisted of
pupils of the 4% grade.

Measurement taking

In terms of data collection methods, we used the
standardized methods for the physical education and
pediatrics. We used the anonymous standardized
questionnaire: “Lifestyle of Younger School Age
Children” to find out the information concerning
physical activity (in terms of statistical signifi-
cance). Furthermore, we used the method of soma-
tometry focusing on body height and body weight,
of which we calculated the body mass index, as the
commonly used evaluation for the screening evalu-
ation of body weight. Since other criteria for gender
and age need to be used to determine excess weight
in children, we used percentile graphs. Based on cal-
culated body mass index and percentile graphs, we
divided the respondents in 4 groups. The first group
consisted of underweight respondents, the second
group consisted of respondents with the normal
weight, the third group consisted of overweight res-
pondents and the fourth group consisted of obese
respondents. As the excessive weight was consid-
ered the body mass index values from 90 to 97 per-
centile and body mass index values above 97 per-
centile were defined as the obesity [36, 37]. The ta-
ble 2 shows the groups with the appropriate body
mass index by the percentile graphs.

The body posture evaluation was realized by
using the standardized method for physical training
[38]. To each component (I.-V.) there were given
points (1, 2, 3 and 4) according to the quality of
body posture. The overall body posture is expressed
by the total points and quality level (L.-IV.).

Table 1 The monitored group characteristics (n = 625)

taining the information through the questionnaires, Gi
. D irls Boys

we examined the somatometric indicators and level Factors/gender (n=302) (n =323)
of muscular system with the focus on the body pos- Body weight/ kg 3775+ 9.6 38.92+92
tures. At the same time, we asked for the informed Body height/ cm 1448+ 7.4 1446+ 6.7
consents of legal representatives of respondents, di- Age/ years 98+05 99+06
rectors of participating elementary schools and Body mass index 17.8£3.5 18.5+3.3
teachers of physical and sport education with whom  Legend: arithmetic mean + standard deviation
Table 2 The classification of body mass index values in 10 years old children (www.uvzsr.sk)

Category of body weight Percentiles Boys BMI Girls

1. group - underweight to 10. percentile 0-14.79 0-13.99

2. group - normal weight 10. - 90. percentile 14.8 -20.13 14.0 - 20.24

3. group - overweight 90. - 97. percentile 20.13-23.24 20.25 - 22.89

4. group - obesity over 97. percentile over 23.25 over 22.9
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The evaluation was focused on: I. Head and neck
posture; II. Shape of chest; III. Shape of abdomen
and pelvic inclination; IV. Overall curvature of
spine; V. Height of shoulders and scapulae position.
The classification of body postures: 1. Correct body
postures: 5 points; 1I. Good (almost correct) body
postures: 6—10 points; III. Poor postures: 11-15
points; IV. Incorrect body postures: 1620 points.

Data Analyses

The obtained qualitative and quantitative data
were processed by mathematical-statistical proce-
dures: percentage analysis (%), arithmetic mean (x),
multiplicity (n) and Chi-square test of good con-
formity ()*p <0.01, p <0.05). To calculate the exact
p value, while comparing groups, we used the post
hoc test - paired group comparison test to formulate
the significance of differences (p < 0.01, p < 0.05)
between the groups. The data were processed by us-
ing the statistical program R-Project. We also used
the methods of logical analysis and synthesis using
inductive and deductive procedures and compari-
sons.

RESULTS AND DISCUSSIONS

Based on the aim, we present the part of results,
which are subject to further more exact monitoring
and processing. The presented results cannot be
generalized, but should be understood in their over-
all context, as indicative and baseline in relation to
the health of younger school age pupils.

The analysis and evaluation of respondents ac-
cording to the body weight groups showed that there
was no one among the pupils with the underweight
and obesity who would not do physical activities at
all. 80.00 % (n = 8) of underweight, 87.77 %
(n = 445) of normal weight, 80.88 % (n = 55) of
overweight and 95.00 % (n = 38) of obese pupils
attended the physical and sport education lessons,
within the selected elementary schools. Only 20 %
(n = 2) of the underweight pupils, 17.16 % (n = 87)
of the normal weight pupils, 25 % (n = 17) of over-
weight and 5 % (n = 2) of the obese pupils were in-

terested in non-compulsory physical and sport edu-
cation. The physical activity, within the sport clubs
was mostly performed by the underweight respon-
dents, mainly up to 60 % (n = 6). However, we be-
lieve that this is due to the lower overall number of
respondents in the listed group. The analysis also
showed that the lowest proportion of pupils who
performed the physical activity with family mem-
bers was in the obese group. The proportion was
35 % (n = 14). While in the underweight group, it
was 60 % (n = 6), in the normal weight group
56.41 % (n = 286) and in the overweight group
58.82 % (n = 40) of pupils. By comparing pupils res-
ponses between groups, we did not find the signifi-
cant difference (3> = 18.296, p = 0.1114, p > 0.05)
(Table 3).

As the main motive for doing sports, the under-
weight group (60 %, n = 6) reported nice figure and
health. The good mood and health prevailed in the
normal weight group (54.04 %, n = 274), the over-
weight group (47.06 %, n = 32) and the obese group
(70.00 %, n = 28). In the underweight group, the
other answers were equally represented, which was
20.00 % (n = 2). In the normal weight group, the
least frequent response was: “I want to be healthy”,
as was indicated by 19.33 % (n = 98) of the respon-
dents. The good mood, as the least frequent res-
ponse was marked by 13.35 % (n = 22) of over-
weight respondents. In the obese group, the res-
ponses were good mood and I want to be healthy,
namely 15.00 % (n = 6). The significant differences
in the responses were found between groups
(* = 22.701, p = 0.0289, p < 0.05). By the paired
group comparisons, we found the differences be-
tween groups, such as the underweight and the
obese groups (p = 0.013), the normal weight and the
obese groups (p = 0.0055) and the overweight and
the obese groups (p = 0.012) (Table 4).

In the way of spending their free time, the pupils
had more options to choose from (3 most common).
While comparing the responses, between genders
(*> = 155.530, p < 0.0001) and weight groups (3> =

Table 3 The places of performing physical activities in younger school age pupils according to weight (n = 625)

1(m=10) | 2(m=507) 3 (n=68) 4 (n =40) 2
Factors/ groups o % o o n % o % X p
Physical and sport education 8 80.00 |445 | 87.77 | 55 | 80.88 | 38 | 95.00
Non-compulsory PaSE 2 | 20.00 | 87 | 17.16 | 17 | 25.00 | 2 5.00 18.296 0.1114
Sport clubs 6 | 60.00 |211 | 41.62 | 20 | 29.41 | 8 | 20.00 ‘ (p > 0.05)
Alone, with family 6 | 60.00 |286 | 56.41 | 40 | 58.82 | 14 | 35.00
Non-realized physical activity | 0 0.00 13 2.56 4 5.88 0 0.00
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Table 4 The motives of performing physical activities in younger school age pupils according to weight (n = 625)

1(n=10) | 2(n=507) | 3(m=68) | 4(n=40) )
Factors/ groups n % n % n % n % X p
[ am in good mood and
I want to be healthy 2 | 20.00 (274 | 54.04 | 32 | 47.06 | 28 | 70.00
I want nice figure and
I want to be healthy 6 | 60.00 |228 | 4497 | 27 | 39.71 | 12 | 30.00 22701 | 0,0289
T'am in good mood = 2 | 2000 |89 | 1755 | 9 | 1324 | 6 | 15.00 (=005
during physical activities
I want to be healthy 2 |1 2000 | 98 | 1933 | 22 | 3235 | 6 | 15.00
Other 2 | 20.00 | 100 | 19.72 | 10 | 14.71 0 0.00

53.279, p = 0.0035, p < 0.01), we found significant
differences in the responses. By the paired group
comparisons, we found that there were significant
differences between the normal weight and obesity
group (p = 0.0005) and the overweight and obesity
groups (p = 0.005) (Table 5).

By analyzing the responses, we found that the
underweight pupils preferred playing outside with
friends (100 %, n = 10). The sports were marked by
40 % (n = 4) of the listed group and 20.00 % (n=2)
of the pupils reported playing computer games,
drawing and writing, music and singing, reading
and learning. None of the listed group marked the
remaining responses. In the normal weight group,
61.34 % (n = 311) of pupils were playing outside
with friends and 60.55 % (n = 307) were doing
sports. In contrast, 8.88 % (n = 45) spent their free
time by music and singing and 9.07 % (n = 46) by
reading. The group of overweight pupils spent their
free time doing sports in their largest representation.
It was in 66.18% (n = 45) of respondents, which rep-
resented the highest proportion among all groups.
The second most popular activity was reported by
58.82 % (n = 40) of respondents who were playing
outside with friends and the third most common
activity was playing computer games (32.35%, n =
22). The overweight as well as the normal weight
pupils were least likely to read (4.41 %, n = 3) or
spend their free time with music and singing
(5.88 %, n=4). The most common free time activity
in the obese group was the same as in the under-
weight group. 75 % (n = 30) of pupils marked that
they spent their free time playing outside with

friends. The other frequent activities in this group
were learning, drawing and writing, where 45 %
(n = 18) of respondents chose the listed responses.
The music and singing was absolutely the least pop-
ular activity, as none of the respondents in the listed
group responded. Similarly, less than 10 % (n = 4)
pupils were watching TV.

During the weekdays, 55 % (n = 22) of the obese
pupils spent the most time outside for more than
2 hours. The group of underweight pupils spent 1 to
2 hours during the weekdays outside (70 %, n = 7).
None of the pupils in the listed group responded in
less than 1 hour. In the normal weight group, we
recorded the highest number of those who spent less
than 1 hour outside, namely 17.55 % (n = 89). The
comparison of responses between the groups did not
reveal the significant difference (y 9.9029,
p=0.1154, p > 0.05) (Table 6). By comparing the
responses between boys and girls, we found signif-
icantly (x> = 11.735, p = 0.0028, p < 0.01) that the
boys generally spent more time outside than the
girls.

While comparing the number of hours the pupils
spent outside on the weekends, we found only one
significant difference, which was between the gen-
ders (x*=15.739,p=0.0013, p < 0.01). There were
not significant differences between the groups dur-
ing the weekends, as well during the weekdays (x>
=8.5004, p = 0.4828, p > 0.05) (Table 7). The pos-
itive finding was that during the weekends, the
spending free time outside was prolonged in both
genders. In boys, 61.92 % (n = 200) spent free time
outside more than 3 hours, in girls only slightly less,

Table 5 The activities of pupils during free time according to weight (n = 625)

1 (m=10) 2 (n=507) 3 (n=68) 4 (n = 40) 3
Factors/ groups n % n % n % n % X P
> more than 2 hours 3 30.00 | 215 42.41 35 51.47 | 22 | 55.00 0.1154
1 - 2 hours 7 70.00 | 203 | 40.04 26 38.24 | 14 | 35.00 | 9.9029 (p > 0.05)
< less than 1 hour 0 0.00 89 17.55 7 10.29 4 10.00 )
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Table 6 The time spent outside during weekdays in pupils according to weight (n = 625)

1(m=10) 2(m=507) | 3(n=698 4 (n =40)
Factors/ groups = % - % = % = % e p
Sports 4 40.00 | 307 | 60.55 | 45 | 66.18 | 12 | 30.00
Watching TV 0 0.00 | 107 [ 21.10 | 10 | 1471 | 4 | 10.00
Playing computer games 2 20.00 | 101 | 1992 | 22 | 3235 | 8 |20.00
Drawing, writing 2 20.00 | 125 | 24.65 | 16 | 23.53 | 18 | 45.00 0.0035
Housework 0 0.00 | 116 | 22.88 | 15 |22.06 | 6 | 15.00 | 53.279 v - 0.01)
Playing outside with friends | 10 | 100.00 | 311 | 61.34 | 40 | 58.82 | 30 | 75.00 '
Learning 2 20.00 | 96 | 1893 | 15 | 22.06 | 18 | 45.00
Reading 2 20.00 | 46 | 9.07 3 441 6 | 15.00
Music, singing 2 20.00 | 45 | 888 | 4 5.88 0 | 0.00
Resting - lying 0 0.00 67 | 1321 8 |11.76 | 6 | 15.00
Table 7 The time of spending free time outside by pupils during the weekends according to weight (n = 625)
1(m=10) 2 (n=507) 3 (n=68) 4 (n =40) 7
Factors/ groups n % n % n % n % X p
> more than 3 hours 8 80.00 310 61.14 | 36 52.94 22 55.00
2 - 3 hours 2 20.00 87 17.16 | 19 | 27.94 10 | 25.00 8.5004 0.4828
1 - 2 hours 0 0.00 77 15.19 9 13.24 6 15.00 | (p > 0.05)
< less than 1 hour 0 0.00 33 6.51 4 5.88 2 5.00

58.28 % (n = 176). In both sexes, the number of
those who spent free time outside less than 1 hour
was also reduced, namely 6.50 % (n = 21) in boys
and 5.96 % (n = 18) in girls. The analysis of pupils
responses by the body weight groups showed that
the most of the time (more than 3 hours) would be
spent in the underweight group, which was up to
80.00 % (n = 8). The same response was recorded
in 61.14 % (n=310) of normal weight respondents,
52.94 % (n = 36) of overweight pupils and 55.00 %
(n =22) of obese pupils. The least time of spending
free time outside (less than 1 hour) was spent by the
normal weight group, which was 6.51 % (n = 33).
In the group of underweight pupils, no one re-
sponded like the previous group, while in the group
of overweight pupils 5.88 % (n = 4) and 5.00 %
(n=2) in the group of obese pupils.

One of the possibilities of performing physical
activities is during breaks at school. The negative
finding was that only 6.81 % (n = 22) of boys and
16.56 % (n = 50) of girls had the breaks for perform-
ing physical activities in the school yard. More than
two thirds of pupils spent their breaks in the class-
rooms. Of the boys, 72.14 % (n = 233) prepared in
the bench for the next lesson and 71.83 % (n = 232)
moved freely around the classrooms. In girls,
74.50 % (n = 225) prepared for the next lesson and
67.88 % (n = 205) moved freely around the class-
rooms. We believe that they did not have freedom
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and must have adapted to the rules of selected ele-
mentary schools. By comparing the responses of
boys and girls, we found the significant difference
(x* = 12.726, p = 0.0053, p < 0.01). No significant
difference was found, while comparing the re-
sponses by the weight class (x> = 6.8545,p=0.6332,
p > 0.05).

In terms of the overall body posture evaluation,
we present the detected functional disorders of the
muscular system, while focusing on body postures
and the individual segments. Only 21 % (n = 63) of
girls had the correct body postures, 23 % (n = 69)
had good body postures and up to 56 % (n = 169)
had the poor postures. In boys, we found the poor
postures in 42 % (n = 136), while the good body
postures were in 32 % (n = 103) and the correct body
postures were in 26 % (n = 84). Neither girls, nor
boys were found to have the poor postures. We
found, in both boys and girls, the poor body pos-
tures, which indicated the III. group of body pos-
tures evaluation, which was significant among the
girls (x> = 8.801, p < 0.01).

We also confirm the unfavourable tendency in
the state and development of body postures regard-
less of individual weight class of pupils, thus at the
level of functional muscle relations, from which we
can deduce the reserves in the adequacy and suita-
bility of physical loading. The body posture evalua-
tion showed the increased proportion of functional
disorders in younger school age pupils. The measu-
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Table 8 The functional body posture disorders in younger school age pupils (n = 625)

Gender/ Disorders of BP Kyphotic BP Hyperlordotic BP Hypolordotic BP Scoliotic BP
boys (n =323) 31% 23 % 10 % 27 %
girls (n = 302) 25 % 53% 12 % 33%

Legend: BP - Body posture

red values and their comparison with the presented
values confirmed the assumption formulated by us,
and thus the generally unfavourable trend. The par-
ticularly alarming indicator was the high incidence
of combined type of incorrect body postures that
demonstrated the fact that one malfunction was usu-
ally compensated and conditioned by another mal-
function. The table 8 presents the percentage of
functional body posture disorders among younger
school age pupils. We found that the boys had the
highest incidence of kyphotic body postures (31 %,
n = 100), whereas in girls it was significantly the
hyperlordotic body postures (53 %, n = 160, y*> =
9.971, p<0.01).

In terms of body posture evaluations of individ-
ual segments, we found the following.

In area - 1. evaluation of head and neck posture,
we gave the point 1 to 17 % (n = 51) of girls and
19 % (n = 61) of boys whose looking was forward
and lower part of jaw was retracted. Looking for-
ward, but the neck axis slightly inclined forward
about 10° was in 35 % (n = 106) of girls and 36 %
(n = 116) of boys. The highest percentage of both
boys (48 %, n = 155) and girls (45 %, n = 140) had
the point 3. Very common was the front looking,
head and neck was in forward bending (20°). It was
believed to be related with the muscle imbalances
and with the physical regimen in the age period. For
the reason, we also recommend to choose the appro-
priate positions, while working at home and school.

In area — II. evaluation of shape of chest, we
found the normal chest in 29 % (n = 88) of girls and
19 % (n = 61) of boys. The small deviations from
the normal along the chest axis and inclination of
10° were found in girls (48 %, n = 145) and boys
(59 %, n = 191). With the 11 % difference in favor
of girls, we gave the point 3 in 22 % (n="71) of boys
and 33 % (n = 100) of girls, which occurred as the
flat chest and thoracic spine was significantly bent.
The severe deviation of shape of chest was not de-
tected in the monitored group (n = 625).

While evaluating - III. shape of abdomen and
pelvic inclination, we gave the point 1 to 20 % (n =
60), 2 to 22 % (n = 66) and 3 to 58 % (n = 175) of
girls (2 = 7.934, p < 0.01). The boys were given the
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point 1 to 25 % (n = 81), 2 to 34 % (n = 110) and
3to 41 % (n = 132). We did not give the point 4 to
boys and girls. It was because of the pelvic inclina-
tion, which was important for the upper surface of
the sacrum. It was the basis for the higher vertebras.
It depends on its inclination, while standing, the for-
mation of the lordosis, and hence the higher parts of
spine. The abdominal area had the prominent cha-
racter in boys and girls. The listed was because of
weakened muscle groups in the listed area (m. rec-
tus abdominis and m. transversus abdominis), but
also because of postural stereotypes, which also
manifested in enlarged lumbar lordosis.

The evaluation of overall curvature of spine was
rated with the point 1 in 35 % (n = 106) of girls,
while boys were rated with 10 % less (25%, n = 81).
The small deviations from normal in the sense of
plus or minus were found in 47 % (n = 142) of girls
and 26 % (n=71) of boys. Obviously the round, but
also flat back was found in boys (49 %, n=158) and
girls (18 %, n = 54). There were no significant de-
viations from normal in the monitored group (n =
625).

The next was the evaluation of height of shoul-
ders and scapulae position (V). The total symmetry,
equal height of shoulders, relaxed shoulders; the in-
ner axes were parallel in 23 % (n = 69) of girls and
22 % (n = 71) of boys. The slight deviation at one
point was also found in girls (43 %, n = 130) and
boys (40 %, n = 129). The extending one side, asym-
metry of figure, one shoulder higher was found in
34 % (n=103) of girls and 38 % (n = 122) of boys.
We did not detect the significant scapulas worsen-
ing, hip extension, asymmetric thoraco-abdominal
triangles in the monitored group (n = 625). From our
findings, we understand that upright body postures
put the higher demands not only on muscle activity,
but also on the coordinating function of the entire
governing nervous system, which must perfectly
balance the constant impact of gravity. Thus, the
postural functions were still corrected by phasic
muscles. In case of imperfect stabilization we per-
ceive the disorder as the feeling of uncertainty, ten-
sion or pain.

The determinants of lack of physical activities
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according to Bunc [39] are the insufficient physical
literacy, parents' concern about the safety of chil-
dren, while physical activities, offering inappro-
priate forms of physical activities, which are not
popular enough, the way and form of offers, lack of
interest in children's recreational sports, price and
availability of physical activities, lack of education
in the field of physical activities, evaluation system
of school physical and sport education in Slovakia,
where the evaluation of pupils' performance pre-
dominates, the lack of available diagnostic means to
evaluate the physical literacy and lack of support of
the environment [40-44].

The problem is how to increase the physical ac-
tivity of pupils in the school environments and
shape the relationship of pupils to regular physical
activities as the life philosophy. It is necessary to
increase the number of physical and sport education
lessons and to increase their quality, as Slovakia is
one of European countries with the lowest number
of physical and sport education lessons (2 hours/
week). In addition to focus on building physical
habits at an early age, it is also necessary to build
sport facilities and quality of physical and sport
education in Slovakia. The international compara-
tive studies showed that in addition to compulsory
physical and sport education, new forms of physical
activities, such as physical activities before and after
classes, during breaks, but also during lessons of
other subjects are important [45]. Active breaks
should be encouraged as parts of the school sched-
ules [46, 47, 48]. Primack, et al. [49] pointed to the
need for greater dissemination and use of multime-
dia and communication technologies, which are
closer to pupils, for targeted interventions, espe-
cially at elementary and high schools in Slovakia.
Their application leads to the higher experience and
emotionality, which is considered by several au-
thors as one of the possible ways not only to in-
crease the efficiency of process, but also to shape
pupils' relationship to the physical activities.

From the research results of younger school age
pupils, we can conclude that the prevention of oc-
currence of wrong body postures must be consi-
dered already in preschool, but at the latest in the
younger school age. Testing all children of the listed
age group in physical and sport education is neces-
sary and needed in cooperation with doctors, physi-
otherapists and health insurance companies. Captur-
ing changes in the listed age period is favorable in
terms of predicting. By choosing the right physical
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activities, exercising the correct body postures, we
will prevent the occurrence of more serious disor-
ders of statics and dynamics, which are transmitted
later, whether into adulthood or old age.

CONCLUSIONS

The analysis of results showed that on weekdays
the relationship between the body weight and vo-
lume of physical activity was not significant
(p>0.05). The significant dependence was recorded
only on weekends, in favor of overweight pupils
(p < 0.05). During the weekdays, 55 % (> 2 hours)
of obese pupils spent most of the time outside, while
the normal weight pupils spent free time outside less
than < 1 hour. During the weekdays, the pupils at-
tended organized and unorganized forms of physical
activities. Of the organized forms, the most com-
mon physical activity was realized during physical
and sport education lesson in both sexes, with the
significant difference in favor of girls who realized
them with the families (p < 0.05). Of the unor-
ganized forms, the both genders were dominated by
playing outside with friends (p > 0.05). There was
the significant difference in the way of spending
free time by drawing, writing in favor of girls
(p <0.05).

In our group, we found poor posture in boys and
girls (III. qualitative group of body posture), which
was not significant in favor of girls (p < 0.01). In
terms of type of functional body posture disorders,
we found that the highest incidence of kyphotic
body postures was found in boys (31 %), while the
hyperlordotic body postures was significant in girls
(53 %, x> =9.971, p < 0.01). In terms of the body
posture evaluation of individual segments, we found
that problematic areas included abdominal region
and pelvic inclination, which was not significant in
favor of girls (p < 0.01). We also found that the
areas of head, shoulders and scapulas were proble-
matic in the listed age period. In terms of weight
groups and level of body postures of pupils, we did
not find any significant differences in the monitored
group (p > 0.05).
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