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SUMMARY

By determining the prevalence of postural disorders among eighth grade school
students it is possible to indicate the state of these disorders at the end of the
elementary school level of education, and compare it to the results obtained by
applying corrective treatments on high school students. Thus, the aim of the
research was to determine the prevalence of postural disorders among eighth grade
school children. The research was carried out on a sample of 101 eighth grade
students of both genders, aged 14. The photometry method was used to determine
the presence of any postural disorders. The research results indicated that a
proportionally statistically significant large number of participants with postural
disorders were identified. Of the total number of participants, 60.4% had postural
disorders, the most prevalent of which was flat back (22.8%), kypho-lordosis,
(20.8%), lordosis (9.9%) and kyphosis (6.9%). Analyzed in terms of gender, the
percentage of the girls with postural disorders is statistically significantly greater
than that of the boys. Due to the large number of children with postural disorders,
the recommendation is that the evaluation of the postural status of students should
take place not only at the elementary school age, but also at the high school age. In
addition, evaluation alone is insufficient, and exercise programs to correct postural
disorders are required as well.
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INTRODUCTION

Deviations from proper posture viewed on the sagittal or frontal plane
represent postural disorders. The greatest number of postural disorders occurs
during childhood and adolescence (Levangie, & Norkin, 2005). They can affect the
spinal column, lower extremities, and the thorax (Milenkovi¢, 2007). Postural
disorders can be divided into types of poor posture and deformities. Poor posture
includes deviations in terms of position, mutual relations and shape of the spinal
column, lower extremities and the pelvis, which are the consequences of the
weakness and the improper function of the active parts of the locomotor
apparatus, primarily the muscles (Zivkovi¢, 2009). Contrary to that, deformities
represent structural changes which affect the skeletal system (Proti¢-Gava, 2014).

Viewed on the sagittal plane, the most prevalent functional postural disorders
of the spinal column include: kyphosis, lordosis, kypho-lordosis, and flat back
(Kosinac, 2008; Stolinski, Tyrakowski, Kozinoga, & Kotwicki, 2018). Less
prevalent postural disorders which also occur in the sagittal plane are the concave
and rounded back (Zivkovié, 2009). Numerous studies have indicated the
existence of postural disorders among elementary school students (Proti¢ - Gava,
& Krneta, 2010; boki¢, Mededovi¢, & Smiljani¢, 2011; Koji¢, 2014; Jorgic et al,
2015; Pordevic et al., 2016), while not as many studies have included samples of
high school students (Bubanj et al., 2012; Jorgi¢ et al,, 2016). The problem is the
lack of systematic and longitudinal diagnostics of monitoring children during
puberty (Pelemis, Ujsasi, Pelemi$, Mitrovi¢, & Lali¢, 2015), as well as children who
are eighth graders.

The critical period for the emergence of postural disorders are the first few
years of life, that is, the period when a child first begins to stand erect and stand
on its own, then from the ages of 6 to 7, and puberty (Zivkovié, 2009). During
puberty, in addition to pronounced neuro-hormonal influence, increased growth
ensues, due to which there may be some discrepancy between bone growth and
muscle development, which could cause the emergence of postural disorders of
the spinal column (Medojevi¢ & Jaksi¢, 2007). Since most eighth-grade students
have reached puberty, it is possible that the number of children with postural
disorder can increase. Furthermore, programs of corrective exercise are mostly
aimed at elementary school students. However, if a significant prevalence of
postural disorders among eighth grade students is noted, then exercise programs
for the correction of postural disorders should be continued during high school as
well. Considering the aforementioned aim of this research, it is important to
determine the prevalence of postural disorders among eighth grade elementary
school students.
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THE RESEARCH METHOD

The sample of participants

The research was carried out on a sample of 101 eighth-grade school students
aged 14, who attend three elementary schools on the territory of Knjazevac. In
terms of gender, the research included 57 boys and 44 girls. Participation in the
research was on a voluntary basis, but written consent was obtained from the
parents.

The sample of measuring instruments

A diagnosis of the postural status of the participants on the sagittal plane
required the use of the photometry method, and the implementation of a special
device (Formetric 4D System, Diers, Germany) which had previously been used in
other research (Pordevi¢, Vidojevi¢, Doki¢, Milenkovi¢, & Stankovi¢, 2018). The
validity and the reliability of this device has already been determined (Frerich,
Hertzler, Knott, & Mardjetko, 2012; Lason, Peeters, Vandenberghe, Byttebier, &
Combhaire, 2015). Based on the results obtained by implementing the method for
determining postural status on the sagittal plane, the following variables were
identified: ND - normal posture, KF - kyphosis, LD - lordosis and KL - kypho-
lordotic posture and RL- flat back.

Statistical analysis

The results of the measurement for each of the variables are presented as
numerical values and frequencies (%). To determine the differences in the
prevalence of postural disorders and normal posture, the Chi square test was used
to analyze the goodness of fit. To determine the differences in the prevalence of
postural disorders in relation to the gender of the participants, the Chi square test
of independence was used. The level of statistical significance was set at p<0.05.
The data were processed using the program IBM SPSS Statistics for Windows,
Version 19.0. Armonk, NY: IBM Corp.

RESEARCH RESULTS

The results in table 1. indicate the prevalence of postural disorders in the
overall sample of participants, as well as in relation to gender. Of the overall
number of participants, 60.4% have a postural disorder, the most prevalent of
which are flat back and kypho-lordotic posture. In the sub-sample of boys, 50.9%
have postural disorders, while in the sub-sample of girls, 72.7% do. In the
subsample boys, the most prevalent disorder is flat back, and in the subsample of
girls, kypho-lordosis.
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Table 1. The prevalence of postural disorders in the overall sample and the

subsamples of boys and girls

Variable Participants Boys Girls
Frequency % Frequency % Frequency %
ND 40 39,6 28 49,1 12 27,3
KF 7 6,9 7 12,3 0 0
LD 10 9,9 0 0 10 22,7
KL 21 20,8 5 8,8 16 36,4
RL 23 22,8 17 29,8 6 13,6
Total 101 100,0 57 100,0 44 100,0

Legend: ND - normal posture, KF - kyphosis, LD - lordosis and KL- kypho-lordotic posture
and RL- flat back.

Tables 2., 3., and 4. provide the results of the x2 test used to determine the
differences in the frequency of the prevalence of postural disorders in the total
sample of participants, and in the subsamples of girls and boys.

Table 2. The results of the x2 test for the overall sample of participants

Variable | Frequency (%) | x2 test

ND 40 39.6 | Chi-Square | 4,366
PP 61 60.4 | df 1
Total 101 100 | Asymp. Sig. | ,037

Legend: ND - no postural disorders; PP - postural disorders

The results shown in table 2. indicate that there is a statistically significant

greater frequency of postural disorders in the participants.

Table 3. The results of the x2 test for the subsample of boys

Variable | Frequency | (%) | x2 test

ND 28 49,1 | Chi-Square | ,018
PP 29 50,9 | df 1
Total 57 100 | Asymp. Sig. | ,895

Legend: ND - no postural disorders; PP - postural disorders

In the case of the subsample of boys (table 3.), there is no statistically
significant difference in the frequency of occurrence of participants with and
without postural disorders.
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Variable | Frequency (%) | x2 test

ND 12 27.3 | Chi-Square | 9,091
PP 32 72.7 | df 1
Total 44 100 | Asymp. Sig. ,003

Legend: ND - no postural disorders; PP - postural disorders
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For the subsample of girls (table 4.) the frequency of occurrence of girls with
postural disorders is statistically significantly greater than that of girls without
postural disorders.

The results shown in table 5. indicate that there is a connection between the
prevalence of postural disorders and the gender of the participants. It could be
noted that there is a statistically significant greater frequency of postural
disorders in girls than in boys.

Table 5. Differences in the prevalence of postural disorders in relation to gender

gender * postural disorders Crosstabulation
postural disorders
ND PP Total
gender male Count 28 29 57
% within 49,1% 50,9% 100,0%
gender
% within 70,0% 47,5% 56,4%
osture
% of Total 27,7%) 28,7% 56,4%
female  |Count 12 32 44
% within 27,3% 72,7% 100,0%
gender
% within 30,0% 52,5% 43,6%
osture
% of Total 11,9% 31,7% 43,6%
Total Count 40 61 101
% within 39,6% 60,4% 100,0%
gender
% within 100,0% 100,0%) 100,0%
osture
% of Total 39,6% 60,4% 100,0%
X2 test
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 4,956 1 ,026
Continuity Correction 4,085 1 ,043
Likelihood Ratio 5,052 1 ,025
N of Valid Cases 101

Legend: ND - no postural disorders; PP - postural disorders
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DISCUSSION

The research focused on the prevalence of postural disorders among eighth
grade elementary school students. Table 1. shows the results of the prevalence of
postural disorders in the sagittal plane among eighth grade elementary school
students. Of the total sample of participants, 60.4% have a postural disorder in the
sagittal plane. Based on the analysis of a larger number of studies (Batistao,
Moreira, Coury, Salasar, & Sato, 2016) it was determined that postural disorders
are prevalent in more than 50% of children. An analysis based on gender has
indicated that 50.9% of boys and 72.7% of girls have some of a postural disorders.
Of the postural disorders in the sagittal plane, the most prevalent include flat back
(22.8%) and kypho-lordosis (20.8%). According to some authors (Zivkovi¢, 2009)
flat back is a postural disorder which is characterized by the absence of a
physiological curve of the spinal column, due to which it is considered an actual
deformity. However, according to others, flat back can be a postural disorder if a
significant decrease in lumbar lordosis occurs (Booth, Bridwell, Lenke, Baldus, &
Blanke, 1999). As a result of this disorder, general flexibility decreases, especially
in the lumbar region (Zivkovi¢, 2009). Therefore, flat back should be treated as a
postural disorder and exercises should be applied which affect the formation of
normal physiological curvatures of the spinal column. Kypho-lordosis has a
prevalence of 20.8%, and can occur due to non-corrected increased lumbar
lordosis, and an increase in the angle of thoracic kyphosis can occur as
compensation (Ibrahim, & Akindele, 2018). It could indicate significant physical
inactivity which results in the greater prevalence of kypho-lordosis compared to
the individual disorders of kyphosis and lordosis. Analyzed in relation to gender,
kypho-lordosis was more prevalent in the sub-sample of girls (36.4%).

By studying postural deformities such as kyphosis and lordosis, no signs of lordosis
were detected among the subsample of boys, and there was no occurrence of kyphosis
in the subsample of girls. The obtained data are in agreement with the results of
more extensive studies (Poussa et al., 2005) which determined and monitored
postural disorders among pubescent children. In the cited research, it was
determined that pubescent boys constantly have a greater angle of kyphosis
compared to pubescent girls from the ages of 11 to 14. On the other hand, a
constantly greater angle of the lordotic curvature of the spinal column was noted
among the girls. As confirmation of the mentioned relationship between the
prevalence of postural disorders (Pokrywka, Fugiel, & Postuszny, 2011), a greater
prevalence of lordosis was also determined among the girls, and kyphosis among
the boys, aged 7 to 11. This was also confirmed among older participants, that is,
high school students (Mirbagheri, Rahmani-Rasa, Farmani, Amini, & Nikoo, 2015).
According to (Lang-Tapia, Espafia-Romero, Anelo, & Castillo, 2011) the greater
angle of lordosis among girls could be a consequence of the variations in the shape
of the spinal vertebrae.
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The results shown in table 2. indicate a statistically significant difference in the
proportion or frequency of participants with postural disorders and participants
without postural disorders. We can see that 60.4% of the overall number of
participants have a postural disorder. By analyzing the proportion of the
prevalence of postural disorders in terms of gender, no statistically significant
difference was determined for the subsample of boys (table 3.). The frequency of
occurrence of boys with and without postural disorders is quite similar (50.9% vs
49.1%). In the case of the subsample of girls (table 4.) there is a statistically
significant difference in the frequency of occurrence of girls with and without
postural disorders (72.7% vs 27.3%). It is precisely the subsample of girls which
contributes to the significantly greater number of participants with a postural
disorder. This is confirmed by the results shown in table 5. The frequency of
postural disorders in the subsample of girls is statistically significantly greater
than that in the subsample of boys. The data obtained in this study indicate that in
the analyzed group of eighth grade school students, a significant number of
children, over 60.4%, have some form of postural disorder in the sagittal plane,
which is especially pronounced in the subsample of girls with 72.7%. The reasons
for such a great number of children with postural disorders can be insufficient
physical activity, which represents a significant health risk for both adults and
children (Sallis, 1993). It was also determined that the level of physical inactivity
increases as children grow older, and is more prevalent among girls than boys
(Trost et al, 2002). Since physical inactivity is one of the causes of acquired
postural disorders (Proti¢-Gava, Ze€ak, & Shukova-Stojmanovska, 2014), it can be
assumed that it had an impact on the greater prevalence of postural disorders
among the studied group of students, especially the subsample of girls.
Considering that puberty presents one of the critical periods for the development
of postural disorders (Kosinac, 2006; Radakovi¢ et al,, 2017) due to accelerated
growth and can sometimes be accompanied by an unequal development of the
elements of the locomotor apparatus, it can be assumed that it influenced the
overall number of children with a postural disorder. Since the focus of this study
was not to determine whether a correlation exists between the prevalence of postural
disorders and puberty in the studied group, the drawn conclusions must be of a
hypothetical nature, and should provide the basis for further research.

The determined frequency of over 60% of children with postural disorders
who are eighth grade students indicates the need to monitor the postural status of
children during high school as well, that is, until the end of the phase of growth
and development, and not only during elementary school. It is also necessary for
corrective programs for postural disorders to be carried out until the end of the
same phase.
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CONCLUSION

Based on the obtained results we can conclude that there is a statistically
significant proportion of eighth grade school students with a postural disorder in
the sagittal plane. The overall frequency of postural disorders in the students was
60.4%. Analyzed in terms of gender, the girls had a statistically greater prevalence
of postural disorders than the boys. Due to the greater number of children with
postural disorders, the recommendation is that the evaluation of the postural
status of children be carried out not only at the elementary school age, but also
during high school. Also, during this phase of development, carrying out exercise
programs for the correction of postural disorders is just as important as
monitoring them.
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3ACTYIIJBEHOCT IIOCTYPAJIHUX IIOPEMERAJA KO/,
YYEHUKA 3ABPUHIHOT PA3PEJIA OCHOBHE IIKOJIE

CAXKETAK

YTBphuBame 3acTyN/beHOCTH MOCTypalHuMX nopeMehaja koj Jele ocMor
pa3pejia ykasyje KakBO je cTame OBHUX NnopeMehaja Ha Kpajy OCHOBHOUIKOJICKOT
y3pacTa U y oJJHOCy Ha Ao6ujeHe pe3y/TaTe MOTpPedy 3a NPUMEHOM KOPEKTHBHOT
TpeTMaHa y CpeJAmellKoJcKoM y3pacTy. C 063MpoM Ha HaBeJeHO LWb
HCTpakMBama je 610 Jla ce yTBP/JHU 3aCTYN/beHOCT NOCTypa/JHUX nopeMehaja Kof,
y4yeHuKa 8 paspefa. UcTtpakuBame je crnpoBefieHO Ha y30pKy of 101 yyeHuka 8
pa3spefia o6a moja MpoceyHe CTApocTH 14 rojguHa. YTBphuBame NOCTypaJHUX
nopeMehaja BplleHO je MeToJoM ¢oToMeTpHje. Pe3yiTaTu HCTpakUBamwy Cy
NOKas3aJu JAa je MNPOMOPLMOHAJHO CTAaTCTUYKM 3HA4yajHO BUILIe HCIHTAHHUKA ca
nocrypanHuM nopemehajuma. O ykynHor 6poja mwux 60.4% je uMaso nocrypaiHe
nopemehaje, mpu dYeMy cy Haj3acTylJbeHWju 6uaM paBHa Jeba (22.8%),
K1QOJIOPAOTHYHO Jiolle Apxkambe, (20.8%), nopAoTHYHO Jsowe Apxamwe (9.9%) u
k1uOTHYHO JioLle Apxambe Teaa (6.9%). [locMTpajyhu y ofHOCY Ha moJs1 nponopuyja
JIeBOjUYMIIA Koje MMajy MocTypasiHe mopeMehaje cTaTUCTUYKM je 3Ha4yajHo Beha y
OJlHOCY Ha Aeyake. 360r BeJHKOr Opoja Jelle ca MOCTypaJHUM NopeMmehajuma,
npernopyka je fAa ce MpolleHa INOCTYpPaJHOT cTaTyca Jelle BpIIM He caMO y
OCHOBHOIIKOJICKOM Beh M y cpeJmelKoJcKoM y3pacTy. Takobe, nmoTpe6Ho je y
HaBeJIeHOM Yy3pacTy IopeJ, INpolLieHe CIPOBOAUTH M MporpaMe Bexbama 3a
KOpEeKIIUjy MoCTypaJHuX nopemehaja.

K/by4yHe peun: kudosa, 1opao3a, kudosiopaosa, nydepTeT, pasrKa, KOpeKluja
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PACIIPOCTPAHEHHOCTb HAPYIIEHU OCAHKHU Y
YYAIIIMXCSA BOCBMOT'0 KJIACCA HAYAJIBHOM ITKOJIbI

AHHOTAIUA

Onpegensisi pacIpoCTPAaHEHHOCTb HApYIIEHHWH OCAaHKH y Y4allUuXcs BOCbMOIO
KJIacca, MOXXHO yKa3aTb COCTOSIHUE 3THUX HapylUleHWH Ha IOC/AeJHEM 3Tame
06y4eHHs] B HayaJbHOM ILIKOJIE U CPABHUTb €ro C pe3yJbTaTaMH, NOJYyYeHHbIMU
IpY NPUMEHEHHHU KOPPEKIMOHHBIX METOJOB JIEYEHUS Yy CTaplLIeKJacCHUKOB.
TakuM 06pa3oM, LieJb HCCAEA0BAaHUS - ONpeJiesieHHe PacnpoCTPaHEHHOCTH
HapylleHUH OCaHKM y BOCbMHKJIACCHUKOB. McciejoBaHHE MNPOBOAUIOCH Ha
BbIGOpKe U3 101 yyeHHMKa BOCbMOro KJjacca 060ero noJsa B Bo3pacte 14 jet. s
onpezie/leHUs] HaJIU4YUs KaKHX-JMOO HapyIIeHUH OCAaHKH HCII0JIb30BaJICS METO[
¢dotomeTpun. Pe3dysbTaThl HCCAE[OBAaHUA [OKa3add, 4TO ObLIO BbISIBJIEHO
HPOIOPIMOHAIBHO CTATUCTUYECKH 3HAYMMOE OOJIbIIOE KOJUYECTBO YYAaCTHUKOB C
HapyleHUAMH ocaHkH. Cpeau y4yacTHHUKOB 60,4% uMesM HapylleHHUs OCaHKH,
Han6oJiee pacpoCTPaHEHHBIMH U3 KOTOPBIX ObLIN II0cKocTonue (22,8%), kudos-
snopao3 (20,8%), mopros (9,9%) u kudos (6,9%). AHATU3UPYEMBIH C TOUKH 3pEHHUS
10J1a, CTATUCTHYECKU INPOLEHT JEeBOYEeK C HApYIIEHHWSMH OCaHKH 3HAYUTEbHO
Oosibllle, YyeM Yy MaJbYHMKOB. B CBfI3M ¢ GOJIBIIMM KOJIMYECTBOM JieTeld C
HapylleHUsAMHU OCaHKH PEKOMEHJyeTCsl MPOBOAUTH OLIEHKY OCAaHKM y4alllUXCs He
TOJIBKO B Ha4aJIbHOH LIKOJIe, HO U B cpefHel koJie. KpoMe TOro, HeloCTaTOYHO
NPUHUMAaTh BO BHHMaHHE TOJIbKO OLIEHKY, HO TaKXXe HeoGXO0JMMO pa3paboTaThb
HpOrpaMMbl YIpaXKHEHHH JJ1s1 KOPPEKI[MU HapyIleHUH 0CaHKH.

KiroueBblie cioBa: k1udo3, 1op/103, K o-10p/103, I0JI0BOE CO3PEBAHUE, PA3HHIIA,
KOppeKIHs.

Reccived on 02.05.2020.
Accepted on 05.06.2020.

| 93



	Casopis engleski elektronska verzija trinaesti broj FINAL.pdf

