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Abstract
Background and purpose

Correct posture during the school years is important in children's health, performance (academic) in schools, and well-
being. Postural habits (incorrect) in children may lead to significant musculoskeletal disorders; in particular, low back pain
and chronic ailments (other); therefore, aims of study was by experiment to validate the influence of 6-week postural
intervention program aimed at improving the posture in 10-year-old male students in Physical and Sports Education.

Material and methods

6-week postural intervention program was carried out 6 weeks (May 6 - June 14, 2024), 2 x/ week/ 10 minutes (Tue/
Thu). 6-week postural intervention program was aimed at improving the posture of 20 10-year-old male students: (i)
Experimental group (12 (n), 60%; age 10.20 £ 0.40 years, weight 36.20 + 2.80 kg, height 138.40 + 2.80 cm); (ii) Control
group (8 (n), 40%; 10.20 + 0.20 years, weight 36.80 + 2.40 kg, height 136. 20 + 4.80 cm). Standardized measure in
evaluating the posture (utilizing Klein and Thomas's method, as refined by Mayer) was carried out before (Week 1; May
5, 2024) and after (Week 6; June 14, 2024) the 6-week postural intervention program. 6-week postural intervention
program and its influence was evaluated using the Wilcoxon Rank-Sum Test, Wilcoxon Signed-Rank Test, and Pearson's r.

Results

Significant differences (p < 0.05, 0.01) between 20 10-year-old male students; in particular, experimental group (12, 60%)
and control group (8, 40%) was in 4 out of 5 segments of posture (body) in post-test (p < 0.05, 0.01); in particular, head
and neck (Z =-2.20, p < 0.05, r =-0.50), abdomen and pelvis (Z=-2.76, p < 0.01, r = -0.62), curvature of spine (Z =-3.20,
p <0.01, r=-0.72), shoulders and scapulas (Z=-3.12, p < 0.01, r =-0.70). Insignificant difference (p > 0.05) between 20
10-year-old male students was in shape of chest (Z =-0.56, p > 0.05, r =-0.12; post-test).

Conclusions

6-week postural program (intervention) improved the posture of experimental group (12, 60%), demonstrating the
improvements in 4 out of 5 segments of posture. Postural (target) exercises may reduce the risk factors of musculoskeletal
disorders and promote better posture in children in critical developmental years. No significant difference (p > 0.05)
between 20 10-year-old male students was in shape of chest, indicating that certain postural features may require
different and/or prolonged interventions.

Key words: 6-week intervention, musculoskeletal health, postural program, younger school-age children.
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AHoOTaIis

CraHicnas A3sop, Mixan Mapko, LUtepaH Apgamuak, KapiH BaiicoBa, MaBon Baprtik, XpBoe CiBpiu. LLlectutn:kHeBa
nporpama 3actocyBaHHA BnNpaB ansa popmyBaHHA nocTtasu y 10-piyHMX WKonapis y npoueci ¢isMyHOro BUXOBaHHA Ta
3aHATb CNOPTOM

O6r'pyHTYBaHHA | meTa

MpaBW/ibHa NoCTaBa B LWKiNbHI POKW BaxKnMBa ANS 340P0B'A AiTeN, YCNiWHOCTI (HaBYaHHSA) y LWKOAi Ta 6aarononyyys.
MoraHa nocTaga y AiTelt MOXe NpU3BECTM A0 3HAYHMX NOpPYLLUEHb ONOPHO-PYXOBOrO anapaTy; 30Kpema, 6isb y nonepeky
Ta XPOHiYHi 3aXBOPIOBaHHA (iHLLE); OTXKe, METO A0CNIAKEHHA BYN0 eKcnepuMeHTa bHO NiATBEPAUTH BMNAUB 6-TUKHEBOI
nporpamu NOCTypasbHOro BTPYYaHHA, CNPAMOBAHOI Ha NOKPaLLEHHA NocTaBu y 10-pivyHUX y4HIB YO/IOBIYOI CTATi 3aHATTA 3
®i3nYHOro Ta CNOPTUBHOTO BUXOBAHHS.

Marepian Ta metogm

6-TUXKHEBA Mporpama MOCTypPa/ibHOrO BTPYYaHHA npoBoamaaca 6 TUKHIB (6 TpaBHA — 14 yepBHA 2024 p.), 2 pa3u Ha
TMKAEHB/10 XBUAKH (BT/UT). 6-TWXKHEBA NPOrpama NnocTypanbHOro BTpyYaHHs Byna cnpAmoBaHa Ha NOKPaLLEeHHs NOCTaBu
20 10-piuHuMx y4yHiB Yonosivoi cTari: (i) EkcnepmmenTanbHa rpyna (12 (n), 60%; Bik 10,20 + 0,40 pokis, Bara 36,20 + 2,80
Kr, 3picT 138,40). + 2,80 cm); (ii) KoHTponbHa rpyna (8 (n), 40%; 10,20 + 0,20 pokis, Bara 36,80 + 2,40 Kr, 3picT 136,20
+ 4,80 cm). CTaHAapPTU30BaHMI 3axif, ANS OLiHKM MOCTaBu (3 BUKOpPUCTaHHAM meTogy KnaiHa i Tomaca, yTOYHEHOro
Matepom) npoBoamBca A0 (TUKaeHb 1; 5 TpaBHA 2024 p.) i nicns (TxKaeHb 6; 14 uepsHA 2024 p.) 6-TUXHEBOI Nporpamm
NOCTYpPasIbHOrO BTPYYaHHA. 6-TUXKHEBY NpOrpamy NoOCTypasbHOro BTPyYaHHA Ta il BM/IMB OLiHIOBA/IM 32 AOMOMOTOI0 TecTy
CYMM paHriB BiNKOKCOHa, TeCTy 3HAKOBOro paHry BinkokcoHa Ta r MipcoHa.

Pe3ynbratn

[JocToBipHi BigmiHHOCTI (p < 0,05, 0,01) mixk 20 yuHAMmM 10-piuHOro BiKy; 30Kpema, ekcnepumeHTanbHa rpyna (12, 60%)
Ta KOHTposbHa rpyna (8, 40%) 6ynn y 4 i3 5 cermeHTiB no3wu (Tina) y noctrecti (p < 0,05, 0,01); 30Kpema, ronosa Ta wusa (Z
=-2,20, p < 0,05, r =-0,50), xkuBiTiTas (Z=-2,76, p < 0,01, r =-0,62), BUKpMBAEHHSA xpebTa (Z =-3,20, p< 0,01, r=-0,72),
nnevi Ta fonatku (Z =-3,12, p < 0,01, r = -0,70). He3HayHa pi3HKULA (p > 0,05) mixk 20 10-piYHMMM YYHAMM YONOBIYOT CTaTI
6yna y dopmi rpyaHoi KniTku (Z =-0,56, p > 0,05, r =-0,12; nocrrecT).

BucHoBKkM

6-TM’KHEeBa MOCTypasbHa nporpama (BTpyyaHHA) MOKpawmaa MocTaBy eKkcnepumeHTanbHoi rpynu (12, 60%),
NPOAEMOHCTPYBaBLUM MOKpalLeHHA B 4 i3 5 cermeHTiB noctasu. MNocTypanbHi (UiNboBi) BNpaBM MOXKYTb 3MEHLIUTH
$aKTOpPU PU3MKY PO313aAiB ONOPHO-PYXOBOrO amnapaTy Ta CNPUATM KPaLLin NocTasi y AiTel Y KPUTUYHI POKWU PO3BUTKY.
*oaHoi cyTTeBoi pis3HuLi (p > 0,05) mixk 20 10-piyHMMM CTyAEHTAaMM YOI0BIYOT CTaTi He By/10 Y GOpPMI rpyAHOT KNITKY, L0
BKA3YE Ha Te, WO NeBHi 0CO6/IMBOCTI NOCTaBM MOXYTb BUMaraTu pisHux Ta/abo Tpnsaimx BTpydaHb.

Kniouosi cnoBa: 6-TvKHeBe BTpyYaHHA, 340POB'A ONOPHO-PYXOBOro anapaTy, MOCTypasibHa NPOrpama, 4iTM MOOALWOro
LUKINIbHOTO BIKY.

AHHOTAIUSA
CraHucnas Asop, Muxan Mapko, LLtedpaH Agamuak, KapuH Baucosa, NMason baptuk, Xpsoe Cuspuu. LLlectuHepgenbHan
nporpamma nNpPUMEHEHUA YynpaxKHeHUU pna GopMMPOBaAHMA OCaHKU y 10-neTHUX LWKONbHUKOB B npouecce
$u3nuyeckoro BocnuTaHMUA U 3aHATUIA CNOPTOM
O60cHOBaHME U LeNb
MpaBWibHAA OCaHKa B LUKO/IbHbIE TOAbl BaKHA O/1A 3[0POBbA [eTel, ycrneBaemocTu (aKafeMUYecKkol) B LIKOMax U
6narononyuns. HenpasuabHaa OCaHKa Yy AETeN MOMKET NMPUBECTU K Cepbe3HbIM HapyLWeHUAM ONOPHO-ABUrATENbHOMO
annapara, B YaCTHOCTHU, K 6ONISIM B MOSACHULLE U XPOHUYECKUM 3a60/1eBaHUAM (4pYrMM); NOITOMY Lie/Ibio UCCea0BaHNA
6bINI0 3KCMEPUMEHTANIbHOE MOATBEPKAEHUE BAUAHUA 6-HEeAe/bHOW MPOrpaMmbl MOCTYPANbHOrO BMELLATENbCTBA,
HanpaBNeHHOM Ha yny4ylleHWe OCaHKM y 10-NeTHMX MaNbYMKOB-CTYAEHTOB B 06/1acT GU3MYECKOro U CNOPTUBHOMO
obpasoBaHus.
Matepuan n metoabl
6-HeaelbHaA Nporpamma nocTypaabHOro BMeLlaTeIbCTBa NPOBOAUNACh B Te4eHne 6 Hegenb (¢ 6 mas no 14 uioHa 2024
r.), 2 pasa B Hegento no 10 MUHYT (BT/YT). 6-HeaenbHan NporpaMmma nocTypaabHOro BMeLaTeNbCTBa bblia HanpasieHa
Ha ynyyweHue ocaHkm 20 10-neTHUX CTYAEHTOB MyXKCKoro nona: (i) IkcnepmumeHTanbHas rpynna (12 (n), 60%; sBo3pact
10,20 + 0,40 roaa, Bec 36,20 + 2,80 Kr, pocT 138,40 + 2,80 cm); (ii) KoHTponbHan rpynna (8 (n), 40%; 10,20 + 0,20 roaa,
Bec 36,80 + 2,40 kr, pocT 136,20 + 4,80 cm). CTaHAAPTU3NPOBAHHOE N3MEPEHME MPU OLLEHKE OCaHKM (C UCMONb30BaHMEM
meToga KnaitHa n Tomaca, yTouHeHHoro Maiepom) npoBoaunock Ao (1-a Hegena; 5 maa 2024 r.) v nocne (6-a Hegens;
14 vioHAa 2024 r.) 6-HeaeNbHOW NPOrpammbl NOCTYPasibHOro BMeLaTeNbCTBa. 6-HeAenbHas Nporpamma noctypasibHoro
BMeLUATeNbCTBA M ee BANAHME OLLeHMBAINCb C UCMOJIb30BAaHMEM PAHTOBOrO KpUTEPMA YUIKOKCOHA, PAHIOBOTO KpUtepus
3HAKOB YWMAKOKCOHA U r [npcoHa.
Pesynbrathbl
3Haunmble pa3nnumna (p<0,05,0,01) mexkay 20 10-1eTHUMU yY4EHMKAMM MYKCKOTO N0o/1a; BYaCTHOCTU, SKCNEPUMEHTaIbHaA
rpynna (12, 60%) n KoHTponbHadA rpynna (8, 40%) 6bian B 4 U3 5 cermeHTOB No3bl (Tena) B nocT-Tecte (p < 0,05, 0,01);
B YaCTHOCTM, ronosa u wes (Z = -2,20, p < 0,05, r = -0,50), *kuBoT 1 T1a3 (Z = -2,76, p < 0,01, r = -0,62), UckpnBaeHne
No3BOHOYHMKaA (Z=-3,20,p < 0,01, r=-0,72), nneun n nonatku (Z =-3,12, p< 0,01, r =-0,70). HeaHaunTeNbHaA pa3HULA
(p > 0,05) mexagy 20 10-neTHUMM yYeHUKaMM MyXKCKoro nona boina B dopme rpyaHon knetku (Z = -0,56, p > 0,05, r =
-0,12; noct-TecT).
BbiBoAabl
6-HefenbHan NOCTypasbHas NPorpaMma (BMellaTenbCcTBO) yayyLliMaa OCaHKy aKcnepumeHTanbHoM rpynnbl (12, 60%),
NPOAEMOHCTPUPOBAB YNyYLIEeHUs B 4 U3 5 CerMmeHTOB OCaHKM. MocTypanbHble (LeneBble) ynpasHeHNs MOryT CHU3NUTb
$aKTOpbl pUCKa ONOPHO-ABUraTEIbHbIX PACCTPOMCTB M CNOCOBCTBOBATb YAYULIEHUIO OCAHKU Y AeTel B KPUTUYECKME roabl
pa3BuTKA. He 6bla10 BbISIBNEHO CyLLECTBEHHOM pa3Huubl (p > 0,05) mexay 20 10-neTHUMM YYEHUKAMU MYMKCKOro rnona
B8 bopme rpyAHOM KNETKM, YTO YKa3bIBAeT HAa TO, YTO OMpesesieHHble NOCTypasibHble 0COBEHHOCTM MOryT noTpeboBaTthb
Pa3ANYHbIX /UMW ONTENbHBIX BMELIATENbCTB.

KntoueBble cnosa: 6-HegenbHOe BMeLLATeIbCTBO, ONOPHO-ABUraTe/IbHOe 340Pp0Bbe, MOCTYpPabHAA NPOrpamma, 4eTu
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Introductions

Posture plays an important role in health;
in particular, in childhood when musculoskeletal
health - structures are developing (still) [1]. Correct
posture supports physical growth, prevents strain,
and reduces the risk of musculoskeletal disorders
(MSDs) later in life [2]. Children with correct
postural habits are less likely to experience chronic
pain and/or discomfort in adulthood, underscoring
the critical need for postural education from young
ages [3]. With sedentary activities on the rise due to
increased screen time and non-ergonomic classroom
settings, posture-focused intervention is more
essential than ever [4].

Physical and sports education emphasizes
skill development, fitness, and teamwork [5];
however, recent shifts are highlighting the
importance of including postural health within the
curriculum [6]. Postural interventions (target) in
Physical and sports education may help reduce the
incorrect alignment habits and enhance physical
performance [7]. Integrating postural awareness
into regular school programs allows us — teachers to
influence children's postural habits [8]. Enhancing
engagement (cognitive) and outcomes of learning
while promoting health leads to holistic positive
impacts on children's well-being [5, 9].

Children around the age of 10 (younger
school age) are in crucial stage of development,
making it responsive to interventions that shape
lifelong habits [10]. Growth (rapid) may impact
balance, coordination and posture, leading to declines
if not addressed [11-12]. Spurts in growth may
cause misalignment and/or muscular imbalances;
therefore, postural interventions during the younger
school age (formative period) offers chances to
instill beneficial postural habits before adulthood
when corrective measures may be more challenging
and less effective [13].

Postural interventions incorporate mixtures
of strengthening, stabilization, and coordination [11,
14]. These are combined with posture education
to ensure students understand the rationale behind
correct alignment and may monitor their posture
independently [15].

Gender  differences in  development
(physical), including posture are well-documented
[2]. Boys and girls exhibit differing patterns of
muscle development, which may influence their
responses to postural intervention programs [10].

Gender-specific approaches may enhance the
effectiveness of interventions; in particular, those
focusing on postural (musculoskeletal) health.
Muscle mass (increased) in male students around the
age of 10 may allow for more obvious improvements
when they participate in strength-based interventions
[8]. Tailoring interventions to reflect the differences
ensure that boys and girls (both) receive maximum
benefits from their programs [16]. Implementing
postural intervention programs in Physical and
sports education (settings) is of considerable interest
[1]. Schools provide settings (safe environment)
that facilitates the systematic inclusion of health-
promoting exercises [4]. Intervention programs
(postural) may significantly improve children's
posture while minimizing disruptions to other
education [11, 16]. Schools as settings offer learning
(supervised), ensuring exercises are performed
correctly, which prevents injuries and maximizes
program effectiveness [10].

The present study (our) investigates the
effects of 6-week postural intervention program
aimed at improving the posture in 10-year-old
male students in Physical and sports education.
By focusing on this demographic, the study aims
to address the gap in gender-specific, age-target
postural intervention research.

Material and methods
Participants

10-year-old students (male) participated in:
(1) Experimental group (12 (n), 60%; age 10.20 +
0.40 years, weight 36.20 + 2.80 kg, height 138.40
+ 2.80 cm); (ii) Control group (8 (n), 40%; 10.20
+ 0.20 years, weight 36.80 + 2.40 kg, height 136.

20 £+ 4.80 cm), attending the elementary school in
B. Bystrica (4th year; Table 1). 10-year-old students
(20, 100%) consisted of convenience sample, aimed
at selective sampling; regarding age, gender, year
of study [17]. Evaluating the impact of 6-week
postural intervention program in 20 (100%)10-year-
old students was carried out in accordance with
ethical standards as laid down in 1964 Declaration
of Helsinki and its later amendments and/or
comparable ethical standards, after obtaining the
decisions (positive) from Pedagogical/ Artistic
Council of Faculty of Performing Arts, Academy of
Arts in Banska Bystrica (October 30, 2024, Banska

Bystrica, Slovakia) [18]. 10-year-old students
(20, 100%), in representation of parents/guardians
provided the written informed consent.

This work is licensed under
a Creative Commons Attribution 4.0
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Table 1
Anthropometric data of 10-year-old students (20,
100%)
. Experimental group| Control group
Anthropometric data (n=12) (n=8)
Age (years) 10.20+0.40 10.20£0.20
Body height (cm) 138.40£2.80 |136.20 +4.80
Body weight (kg) 36.20+2.80 | 36.80 +2.40
Body ma':;z')”dex ke/| 15904220 | 19.802.60
Procedure

Evaluating the impact of 6-week postural
intervention program in 20 (100%) 10-year-old
students was carried out 6 weeks (May 6 - June 14,
2024), 2x/ week/ 10 minutes (Tue/ Thu), utilizing
the design of experiment - true. Random assignment
(week 1) was carried out because of allocating
20 (100%) 10-year-old students in 2 groups - (i)
Experimental group (12 (n); (ii) Control group (8 (n),
40%). An experimental stimulus, referred to as “6-
Week Postural Intervention Program”, was applied
to experimental group (12, 60%) targeting a specific
state (S), while the control group (8, 40%) was taught
following the School Educational Program. Period of
time (At) of 6 weeks was maintained in both (groups),
with measurements of state (S) taken at both, week
1 - 6.8 (40%) 10-year-old students (control group),
instructed under the School Educational Program
served as baseline for comparison with 6-week
postural intervention program, which was concerned
as causal, independent, and experimental variable;
however, over the period of time (6 weeks), it evolved
to be considered as an outcome-related, dependent,
and experimental variable.

12 10-year-old students (60%) of
experimental group underwent the 6-week postural
intervention program under the guidance of lecturer
(S. Azor) who informed the experimental group
(12, 60%) with principles of 6-week postural
intervention program, chosen because of supporting
the musculature of spine, neck, and shoulders
[19], allowing the experimental group (12, 60%)
to exercise (low-load), advancing to patterns of
resistance. 6-week postural intervention program
consisted of 8 exercises, carried out 2x/ week/ 10
minutes (Tue/ Thu; cool down). Recommended
procedure was maintained with an increased emphasis

on mastery. Correct execution of 8 exercises [11];
regarding the fixation and starting positions served
as an experimental, dependent and outcome-related
stimulus, referred to as the independent variable. S.
Azor - lecturer, documented the progress of 6-week
postural intervention program, recording the details
- number of sets (reps) and/or problems (possible).
Experimental group (12, 60%) informed the lecturer
in case of musculoskeletal discomfort and/or pain
and he (lecturer), in turn, monitored the signs of
fatigue (shaking, loss of control) [20]. Social (group)
setting as method of delivery was chosen because of
its effectiveness (cost).

Standardized measure in evaluating the
posture (utilizing Klein and Thomas's method, as
refined by Mayer) was carried out before (Week 1;
May 5, 2024) and after (Week 6; June 14, 2024)
the 6-week postural intervention program [10].
Standardized measure evaluates (visual) 5 segments
of body: (i) Head and neck; (ii) Shape of chest;
(iil) Abdomen and pelvis; (iiii) Curvature of spine;
- 4) denote the positions of segments, concerning
the quality, while posture is indicated by postural
scores (scale): (i) Correct posture, 5 points; (ii) Good
posture, 6 - 10 points; (iii) Bad posture, 11 - 15
points; (iiii) Incorrect posture, 16 - 20 points [21].

Statistical analysis

6-week postural intervention program on
cohortof20 10-year-old students (100%)was analyzed
using combinations of statistical tests, including the
Wilcoxon Rank-Sum Test for independent samples,
Wilcoxon Signed-Rank Test for dependent samples,
Pearson’s correlation coefficient (r), and descriptive
statistics, all carried out in Ibm Spss Modeler. To
determine significant differences (p < 0.05, < 0.01)
between the experimental and control groups (two
independent samples), the Wilcoxon Rank-Sum Test
was applied with significance levels (a) set at 0.01
and 0.05. For assessing significant differences (p
< 0.05, < 0.01) between pre- and post-intervention
measurements (Week 1 - 6), the Wilcoxon Signed-
Rank Test was used with identical significance
levels (oo = 0.01, 0.05) [22]. Pearson’s correlation
coefficient (r) was employed to measure linear
relationships between paired sets of data (variables)
[23]. Descriptive statistics, including arithmetic
mean and percentage, were utilized to outline the
basic characteristics; in particular, targeting 20
students aged 10 years.

This work is licensed under
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Results

Table 2 illustrates differences (0.01, 0.05) of
posture in experimental (12, 60%) and control (8, 40
%) group. Results indicated significant improvements
(0.01, 0.05) in postural parameters of experimental
group (12, 60%) after the intervention. Using the
Wilcoxon Signed-Rank Test, it was found that head
and neck improved with mean scores decreasing
from 2.62 to 1.50, statistically significant changes
with Z=3.12,p <0.01, and effect size (strong) of r =
0.64. Shape of chest improved, with scores dropping
from 2.00 to 1.62, yielding Z = 2.44, p < 0.05, and
effect size of r = 0.46. Abdomen and pelvis saw
improvements as well, with the initial scores of 2.92
decreasing to 1.66, statistically significant changes
with Z = 3.22, p < 0.01, and effect size of r = 0.66.
Curvature of spine improved from scores of 1.66 to
1.34, achieving high statistical significance with Z =
3.46, p <0.01, and effect size of r = 0.70. Shoulders
and scapulas improved, scores decreasing from 2.00
to 1.16 (Z=3.16,p <0.01, r=0.64). Postural scores,
representing composite measures of parameters,
improved, dropping from 11.84 to 7.26, with Z =
3.12, p < 0.01, and effect size of r = 0.62. These
improvements suggest that the intervention impacted
the posture across various alignment measures in
experimental group (12, 60%).

Results of control group (8, 40%) exhibited
no measurable changes in postural parameters over
the 6-week period. Scores remained consistent for
parameters (each), including head and neck, shape
of chest, abdomen and pelvis, curvature of spine,
shoulders and scapulas, and postural scores with
values remaining unchanged from pre- to post-
test. Lack of changes suggests stability in postural
measures in the absence of intervention.

Results demonstrate significant postural
improvements (0.01, 0.05) in experimental group
(12, 60 %), while control group (8, 40%) showed no
changes (p > 0.05), highlighting the effectiveness of
6-week postural intervention program in enhancing
postural alignment and suggesting its potential as
corrective approach to similar populations.

Table 3 illustrates differences (0.01, 0.05)
of posture in pre- (week 1) and post- (week 6)
test. In pre-test (week 1), there were no significant
differences (p > 0.05) between the experimental
(12, 60%) and control (8, 40%) group. Postural
parameters exhibited similar values across groups,
with non-significant results from the Wilcoxon

Rank-Sum Test.

Table 2
Differences (0.01, 0.05) of posture in experimental
(12, 60%) and control (8, 40%) group

Experimental group
Test; Week Pre-; 1| Post-; 6 [Wilcoxon S-R Test|
_ Z7=3.12,p<
Head and neck (x)| 2.62 1.50 0.01, r = 0.64**
- 2=244,p<
Shape of chest (x)| 2.00 1.62 0.05, r = 0.46*
Abdomen and Z=3.22,p<
pelvis (%) 292 1 166 1401 r=0.66**
Curvature of Z2=3.46,p<
spine (X) 1.66 1.34 0.01,r=0.70**
Shoulders and Z2=3.16,p<
scapulas (x) 2.00 1.16 0.01,r=0.64**
. Z=3.12,p<
Postural score ()| 11.84 7.26 0.01, r = 0.62**
Control group
Test; Week Pre-; 1| Post-; 6 [Wilcoxon S-R Test|
Head and neck (x)| 2.62 2.62 N/A
Shape of chest (x)| 1.76 1.76 N/A
Abdomenand |, o, | 6 N/A
pelvis (x)
Curvature of | 5 39 |5 3g N/A
spine (X)
Shoulders a_nd 212 212 N/A
scapulas (%)
Postural score (x)| 11.50 11.50 N/A

N/A - No answer; * - Significance (a) = 0.05; ** -
Significance (a) = 0.01; X - Arithmetic mean.

Head and neck, in both groups scored 2.62,
with test statistics Z = -0.24, p > 0.05, and effect size
of r =—-0.06. Abdomen and pelvis scores were 2.92
in experimental group (12, 60%) and 2.62 in control
group (8, 40%), yielding Z = -0.98. p > 0.05, and r
= -0.22. Results of pre-test (week 1) suggested that
baseline of posture was similar in groups (both) prior
to intervention.

Within the post-test (week 6), results
demonstrated significant differences (0.01, 0.05)
between the experimental (12, 60%) and control
(8, 40%) group, indicating improvements in
experimental group (12, 60%). Wilcoxon Rank-
Sum Test showed significant improvements in
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head and neck in experimental group (12, 60%),
which scored 1.50 compared to control group's (8,
40%) unchanged score of 2.62, yielding Z = -2.20,
p < 0.05, and effect size r of 0.50. Abdomen and
pelvis in experimental group (12, 60%) improved
to 1.66 from control group's scores of 2.62, yielding
significant scores of Z = -2.76, p < 0.01, and effect
size r = -0.62. Curvature of spine improved to 1.34
in experimental group (12, 60%) compared to 2.38
in control group (8, 40%), with significant scores of
7 =-3.20,p <0.01, and r = -0.72. Significant results
were in shoulders and scapulas (experimental group's
score of 1.16 vs. control group's score of 2.12 - Z =

-3.12,p<0.01, and r = -0.70).

Postural scores of experimental group (12,
60%) improved from pre- to post-test, dropping
to 7.26, as compared to control group’s (8, 40%)
post-test scores of 11.50. It was significant, with Z
-3.48, p < 0.01, and effect size r = -0.78. Results
suggest that the intervention improved postural
alignment (posture) across various (4) parameters in
experimental group (12, 60%), with no corresponding
improvements (p > 0.05) in control group (8, 40%),
emphasizing the intervention's potential in enhancing
the musculoskeletal (postural) health.

Table 3

Differences (0.01, 0.05) of posture in pre- (week 1) and post- (week 6) test

Pre-; 1
Test; Week Experimental group | Control group Wilcoxon R-S Test
Head and neck (x) 2.62 2.62 Z=-0.24,p>0.05,r=-0.06
Shape of chest (%) 2.00 1.76 Z2=-0.76,p>0.05,r=-0.16
Abdomen and pelvis (%) 2.92 2.62 Z=-0.98,p>0.05r=-0.22
Curvature of spine (X) 1.66 2.38 Z=-0.18, p>0.05,r=-0.04
Shoulders and scapulas (%) 2.00 2.12 Z=-0.46,p>0.05,r=-0.10
Postural score () 11.84 11.50 Z=-0.20, p>0.05,r=-0.04
Post-; 6
Test; Week Experimental group | Control group Wilcoxon R-S Test
Head and neck (x) 1.50 2.62 Z=-2.20,p<0.05, r=.50*
Shape of chest (%) 1.62 1.76 Z=-0.56,p>0.05r=0.12
Abdomen and pelvis () 1.66 2.62 2=-2.76,p<0.01, r=-0.62%*
Curvature of spine (x) 1.34 2.38 Z2=-3.20,p<0.01, r=-0.72**
Shoulders and scapulas () 1.16 2.12 Z=-3.12,p<0.01, r=-0.70**
Postural score () 7.26 11.50 Z=-3.48,p<0.01, r=-0.78**

* - Significance (a) = 0.05; ** - Significance (a) = 0.01; X - Arithmetic mean.

Discussion

Current levels of posture display notable
variation, with a rise in improper posture beginning
as early as preschool years [24] and continuing in
younger school age [10, 21, 25-27]. Prevalence of
incorrect postures correlates with age and gender
(both); therefore, its precise extent remains under
discussion [28].

Topics ofposture are of particularsignificance
concerning the school-aged demographic (Slovak,
in our case) [10-11, 17, 19, 21, 27, 29]; in contrast
to research, carried out in other demographics
(United States, China), which tend to focus on
musculoskeletal pain and its reduction [30-31].

Incorrect sitting postures, ergonomics, and
design and weight of school bags are determinants
that are influencing postures [32]. Growth dynamics;
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in particular, shifts in growth, significantly impact
posture in younger school age, with weight increasing
by 2.5 kg/ year and height by 6 cm/ year in children
aged 6 to 10 [33]. Changes in body proportions; in
particular, shape of chest, play an important role.
Elongation of limbs and transformation of cartilage
to bones occur in younger school age. Spine adopts
"S" shape with development of cervical lordosis
and thoracic kyphosis, stabilizing around age of 12
[34-35]. Muscle mass (increased) enhances strength
and resilience of ligaments; however, development
occurs (often) randomly (uneven) across muscle
groups, with limb developments outpacing other
areas.

Implementation of intervention programs
aimed at improving postures in younger school
age (6 - 10) is necessary [10]. Integration of such
programs in Physical and sports education is
advocated, with the exercises tailored to individual
factors; in particular, age and gender to minimize
musculoskeletal pain [30-31]. Postural programs
(intervention) commence with simpler exercises
and progressing to more complex movements and
postural adjustments [11]. Initial phases incorporate
(often) relaxation exercises, focusing on mobility of
joints and reducing muscle tone; therefore, lowering
reflexive responses to stimulus.

Results from 6-week postural intervention
programs underscore significant (0.01, 0.05) findings
in developmental Physical and sports education,
demonstrating that short, target interventions
(postural) may enhance postures in 10-year-old
students; therefore, contributing to musculoskeletal
health and preventing future disorders. Significant
(0.01, 0.05) findings are underscored by consistent
emphasis in literature on developmental benefits of
early intervention for maintaining musculoskeletal
health and reducing postural (musculoskeletal)
pain in adulthood. 6-week postural intervention
program (our), carried out 2x/ week/ 10 minutes,
led to significant (0.01, 0.05) improvements in 4
out of 5 segments of posture (body) in post-test; in
particular, head and neck (Z = -2.20, p < 0.05, r =
-0.50), abdomen and pelvis (Z = -2.76, p < 0.01,
r = -0.62), curvature of spine (Z = -3.20, p < 0.01
, T = -0 .72), shoulders and scapulas (Z = -3.12, p
< 0.01, r = -0.70). It aligns with other research
indicating the efficacy of frequent, short-duration
physical interventions for achieving physiological
adaptations; in particular, regarding the posture
(correct) and awareness (its) in 10-year-old students.

18-week program (2/ 45-minute sessions/ week) in
younger school age children using the Klein and
Thomas method, as modified by Mayer, resulted in
significant posture improvements (p < 0.05) [27].
Additional study of 102 children (mean age of &.8)
over 18-week biweekly program (dancing, music)
showed significant improvements in posture (p <
0.05) [10]. Evaluation of 80 children (mean age of
10.8) in Physical and sports education (intervention
program) revealed significant posture improvements
(p<0.01; p<0.05) [25]. Another examination of 625
children (325 boys, 300 girls) identified significant
0.01, 0.05) postural (musculoskeletal) issues; in
particular, in regions of abdomen and pelvic [21].

Rising rates of incorrect posture in younger
school age children are documented, increasing from
33% at age 7 to 42% by age 15 [37]. Upward trend
in postural (musculoskeletal) issues was confirmed
in study of 120 children, emphasizing the need of
preventive measures starting in preschool children
[36-37]. 92% of 10-year-old students showed signs
of incorrect posture [38], with ensuing findings
revealing large increases to 98% in boys and 96%
in girls [29]; therefore, importance of implementing
postural intervention programs in early school years
is emphasized; in particular, regarding its integration
in Physical and sports education curriculum.

When examining the segmental responses,
lacks of significant improvements (0.01, 0.05)
in shape highlights important areas of further
discussion. Findings (our) indicate that certain
regions of posture may necessitate more than (just)
short-term interventions to achieve significant (0.01,
0.05) improvements; in particular, younger school
age children. Complexity of chest posture likely
involves intricate muscular and skeletal adaptations,
suggesting needs for extended and/or more target
interventions. Limitations within the current,
6-week postural intervention program underscores
critical importances of creating age-appropriate and
segment-specific exercises in early postural training
in Physical and sports education. Differentiating
between these areas is important, as research on
postural (musculoskeletal) health consistently
demonstrates that specific segments of posture,
such as the thoracic region, may develop structural
rigidity earlier than others, necessitating prolonged
interventions to achieve effective realignment.

Statistical significances (0.01, 0.05) of
observed changes within the experimental group (12,
60%) further substantiates the program’s efficacy.
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Analysis using the Wilcoxon Rank-Sum Test and
Pearson's correlation highlights that consistent,
short-duration programs (postural) may produce
significant (0.01, 0. 05) improvements in postures;
in particular, in areas prone to strain or misalignment
during adolescence, such as head, neck, and spine.
Findings (our) reinforce the strategic effectiveness
of early postural programs (intervention), given the
developmental state of musculoskeletal system in
younger school age children - 10-year-old students
(in our case). Improved postural outcomes observed
in experimental group (12, 60%) strongly support the
integration of similar postural programs in Physical
and sports education (settings). Such incorporation
may foster habits that promote musculoskeletal
health, which is an important factor in mitigating
musculoskeletal issues later in life.

Findings (our) illustrate the potential success
of targeted postural interventions in achieving large,
significant (0.01, 0.05) improvements in important
segments of posture; however, results (our)
emphasize the necessity of accounting of segment-
specific needs; in particular, in regions, such as
chest (shape) that may require more prolonged
and/or focused interventions. Detailed insights into
how various segments of posture (body) respond
to postural programs, pave the way for further
research into specific adaptation and creation of
more comprehensive intervention protocols. Efforts
of this nature are important for enhancing childhood
musculoskeletal health and building solid foundations
for long-term musculoskeletal resilience.

Conclusions

Study's findings suggest that structured,
short-term postural exercises may lead to significant
(0.01, 0.05) improvements in posture of 10-year-old
students. Over the 6-week period, the intervention
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