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ABSTRACT
Introduction. The possibility of detecting postural defects early, a significant development with respect to available therapeutic methods, and an awareness of the
necessity for continuous and individually adjusted treatment, are regarded as an
important progression in the modern conservative treatment of faulty postures.
Aim. This work aimed at determining changes in body postures in 10- and 13-year
old children within a 3-year period.
Materials and methods. This research was conducted in Mława in two primary
schools and involved 10-year old children, who were reexamined after a 3-year period,
at the age of 13. The final group included in this research consisted of 76 subjects.
Results and Discussion. Changes in body posture observed in the study group over
the 3-year period are as follows: 34.29% of children manifested excellent and good
posture during examination I; whereas during examination II 45.71% of children
had good posture.
The adopted methodology did not allow us to determine physiological changes
concerning body silhouette. However, it allowed us to detect posture abnormalities,
and to diagnose postural defects.
Conclusions. The results confirmed the occurrence of changes in body postures in
children between the 10th and 13th years of age. These changes, defined as detected
body posture abnormalities, showed both improving and worsening tendencies with
respect to the analyzed elements of body posture. A general percentage analysis
showed an improvement in the body posture of children within a 3-year period.
Key words: body posture, children, changes in body silhouette
Corresponding address: Wojciech Hagner, Katedra i Klinika Rehabilitacji, Collegium Medicum, ul. Marii Skło
dowskiej-Curie 9, 85-094 Bydgoszcz, Poland; phone and fax: +48 52 585 40 42, e-mail: klreh@cm.umk.pl,
whagner@wp.pl

Received 11.10.2010, accepted 4.11.2010

Changes in body posture in children between the 10th and 13th years of age

77

INTRODUCTION
Postural defects are defined as changes observed in an unrestrained, erect position,
which significantly differ from postures typical of a particular age, sex, race, and
constitution. They result from pathological changes, may occur in all planes and are
manifested as changes in the spinal curvature and body sections directly connected
to the spine [4, 14, 16, 17]. It is extremely important to conduct examinations in the
period critical for postural development. The second growth spurt occurs between
the 10th and 12th years of age. After the age of 10, developmental changes intensify.
Maintaining a proper body posture often requires a more concentrated effort due to
physiological weakness in the muscles. During this period, there may occur spontaneous corrections of postural defects, as well as their worsening [10]. The possibility of detecting postural defects early, a significant development with respect
to available therapeutic methods, and an awareness of the necessity for continuous
and individually adjusted treatment, are regarded as an important progression in the
modern conservative treatment of faulty postures. Therapeutic procedures should be
holistic and involve not only a psychic sphere, but also environmental factors [11].
Discontinuing corrective therapy during the period of physiological development,
results in disturbances with respect to efficiency as well as the economy and esthetics
of movement. This, in adult life, leads to an early overstraining of joints and to both
degenerative and deformative diseases [15].
AIM
This work aimed at determining the changes in the body postures in children during the period of the second growth spurt – between the 10th and 13th years of age
(health check) and an anthropometric analysis of the changes occurring within this
developmental period.
MATERIALS AND METHODS
This research was conducted in Mława in two primary schools and involved a group of
10-year old children, who were reexamined after 3 years. The examination of 10-year
old children (92 subjects) was termed as examination I, and that of 13-year olds – as
examination II. Because the parents of 16 children did not consent to the examination
II, the analysis of the results excluded these children. The final study group consisted
of 76 subjects. The examination record form was adjusted for the purpose of this study.
Examinations were conducted according to a visual assessment of selected elements of
body build and posture on the basis of the modified point-based method [7], the New
York posture test, and the detailed posture evaluation test [17, 18].
On the basis of an obtained number of points, during the final analysis, each
child’s posture was graded as being excellent, good, poor or bad.
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STATISTICA 7.1 for Windows by Statsoft® was used for a statistical analysis of the
obtained data. Statistical significance was defined as p ≤ 0.05.
RESULTS
Changes in body posture observed in the study group over the 3-year period are as
follows: 34.29% of children manifested excellent and good posture during examination I; whereas during examination II 45.71% of children had good posture (Fig. 1).
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Fig. 1. Changes in body postures of children between the 10 and 13th years of age
th

13-year old children generally manifested improved postures, with an increased
number of postures graded as good (by 14.58% in boys and by 23.1% in girls). A significant improvement was observed with respect to hollow back (by 37.5% in boys).
A decrease in the incidence and intensity of changes also occurred in the case of: protuberant abdomen (by 10.53% in girls), protruding head – sagittal plane (by 5.27%
in girls), asymmetric shoulders (by 6.25% in boys and by 5.27% in girls), asymmetric
shoulder-blades – frontal plane (by 31.58% in girls), abnormal spinal curvatures (by
12.5% in girls and by 10.53% in boys), waist asymmetry (by 12.5% in boys), slanting
pelvis (by 6.25% in boys), and improper calcaneus positions (by 6.25% in boys and
by 5.27% in girls).
Within the age bracket of 10–13, the worsening with respect to the frequency of
occurrence and intensity of changes was observed for the following defects: protruding head – sagittal plane (by 18.75% in boys and by 36.85% in girls), forward protrusion of the shoulders – sagittal plane (by 31.25% in boys and by 26.31% in girls),
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winged scapula (by 6.25% in boys and by 16.13% in girls), abnormal chest shape (by
18.75% in boys and by 36.84% in girls), rounded back (by 21.05% in girls), hollow
back (by 5.26% in girls), asymmetric shoulder-blades – frontal plane (by 6.25% in
boys), asymmetry of the back in the forward bending position (by 10.53% in girls).
Three 13-year old children manifested varus knee; this deformity was not observed
when they were 10 years old.
Statistically significant differences were obtained concerning the following defects:
–– hollow back in boys: p = 0.0019,
–– abnormal chest shape – sagittal plane in girls: p = 0.0443,
–– asymmetric shoulder-blades – frontal plane in girls: p = 0.0422.
DISCUSSION
The term “changes in body posture” appearing in the title of this paper refers, in its
basic meaning, to physiological changes in the human body silhouette, which can
be observed both during the overall development of a given individual and during
a single day, e.g., due to physical fatigue or the psychological condition of a given
individual [4, 7, 12, 13]. The methodology adopted in this work did not enable us to
determine physiological changes in the body silhouette. It allowed us, however, to
detect posture abnormalities and to diagnose postural defects. With an increase in
age, posture generally improved. Examination II revealed an increase in the number
of postures graded as good (by 14.58% in boys and by 23.1% in girls). Nevertheless,
these results are not satisfactory, because 68.75% of boys and 42.11% of girls still
manifested poor postures, and no child’s posture could be graded as excellent. The
frequency of occurence of abnormal lateral curvature of the spine is consistent with
the findings of other authors [3, 5, 6, 8]. Research conducted by Górniak in 2003
concerning a group of rural children [5], revealed a progression of this defect in
31.2% of cases. In the town of Rzeszów [6], abnormal spinal curvatures were detected
in 40.9% of examined children, whereas in Kłobuck County [8] in 57% of girls and
35% of boys. When comparing the obtained results with the results of children examined in Konstancin [3], in Rzeszów [6], and in Bydgoszcz [1], one may draw the
same conclusion: abnormal spinal curvatures in older children (13–14 years old) are
more frequent in girls than in boys (the research showed that this defect was twice
as frequent in girls); varus knee occurs rarely, whereas valgity tends to increase with
age (irrespective of sex). A slight decrease in the number of defects concerning the
heels is observed with advancing age. In both age groups, varus deformities were not
observed, whereas valgus heel wedges were detected in few cases, and the intensity
of this deformity was low. Between the ages of 10 and 13, a general improvement
of body posture was observed: 34.29% of 10-year old children manifested postures
graded as excellent and good, whereas after a 3-year period, posture graded as good
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was detected in 45.71% of children. Consequently, discordance appeared with respect to the findings of other authors, who detected an increasing tendency with
regard to the frequency of occurrence of postural defects in children [1, 2, 9]. After
a thorough analysis of the results, along with an accounting for particular types of
defects, we are not able to conclude that the improvement involved all the postural
defects examined in children within the age bracket of 10–13 years of age. The frequency of occurrence of protruding head – sagittal plane increased twice as much in
13-year old girls and boys. The difference in the frequency of occurrence and intensity of a defect occurred also for: forward protrusion of the shoulders – sagittal plane,
winged scapula, abnormal chest shape, rounded back (increased number of girls), valgus knee (the same level of incidence, but increased intensity), and asymmetry of the
back in the forward bending position. Three 13-year old children manifested varus
knee which was not diagnosed earlier. A general percentage analysis of the remaining
9 elements of examined body elements, considered when assessing body postures, exceeded the percentage of the worsening of the enumerated defects, which accounts for
the obtained discrepancy in our results with respect to the findings of other authors.
CONCLUSIONS
1. Our research results confirmed the occurrence of changes in body postures in
children between the 10th and 13th years of age. These changes are understood as
detected abnormalities showing both improving and worsening tendencies with
respect to the analyzed elements of body posture.
2. A general percentage analysis showed an improvement of body posture in children examined after 3 years.
REFERENCES

1. Adamczak I., Malinowski A., Adamczak R., Nowak D.: Częstość występowania wad postawy ciała
u dzieci i młodzieży bydgoskiej [Frequency of the occurrence of the postural defects in children and
youth in Bydgoszcz]. Referat Konferencji Naukowej WSP. Bydgoszcz, 1997.
2. Barczyk K., Skolimowski T., Hawryluk A.: Kształtowanie się asymetrii tułowia dzieci w młodszym wieku
szkolnym [Development of back asymmetry in younger school children]. Fizjoter. Pol., 2004; 3: 203–208.
3. Dziewulski M., Szymanik W.: Epidemiologia bocznych skrzywień kręgosłupa u dzieci i młodzieży
[Epidemiology of lateral curvature of the spine in children and youth]. Fizjoter. Pol., 2003; 2: 106–112.
4. Górecki A., Kiwerski J., Kowalski I. M., Marczyński W., Nowotny J., Rybicka M., Jarosz U., Suwalska M., Szelachowska-Kluza M.: Profilaktyka wad postawy u dzieci i młodzieży w środowisku nauczania i wychowania – rekomendacje ekspertów [Prophylactics of postural deformities in children and
youth carried out within the teaching environment – experts recommendations]. Pol. Ann. Med.,
2009; 16 (1): 168–177.
5. Górniak K., Skład M.: Postawa ciała dzieci z bocznym skrzywieniem kręgosłupa [Body posture of
scoliotic children]. Post. Rehab., 2003; 27 (4): 21–29.
6. Hadała M., Bieganowski K., Sołek D., Rzuciło K., Jachym Ł. Snela S.: Wady postawy i boczne skrzywienia kręgosłupa w populacji dzieci klas szóstych Szkół Podstawowych na terenie miasta Rzeszowa
[Defects in human posture and curvatures of the spine among population of children aged 12 in Elementary Schools in Rzeszów]. Fizjoter. Pol., 2006; 3 (4): 233–237.

Changes in body posture in children between the 10th and 13th years of age

81

7. Kasperczyk T.: Wady postawy ciała. Diagnostyka i leczenie [Postural Defects. Diagnostics and Treatment]. Kasper, Kraków, 1994.
8. Kluszczyński M.: Częstość występowania wad postawy i asymetrii grzbietu w populacji dzieci wiejskich [The frequency of occurrence of postural defects and back asymmetry in rural children]. Fizjoter.
Pol., 2007; 1 (4): 71–79.
9. Kowal R.: Badania częstości występowania wad postawy ciała i ich związek z budową somatyczną i rozwojem fizycznym dzieci i młodzieży w wieku od 9 do 16 lat w Radomiu [Research concerning the frequency of occurrence of postural defects and their relationship to somatic build and physical development
in children and youth from 9 to 16 years old in Radom]. Rozprawa doktorska, Bydgoszcz, 2004.
10. Malinowski A.: Norma biologiczna a rozwój somatyczny człowieka [The Biological Norm and the
Somatic Development of the Human Being]. IWZZ, Warszawa, 1987.
11. Mętel S.: Profilaktyka powstawania wad postawy u dzieci oraz ich leczenie za pomocą kinezyterapii
[Prophylaxis of postural defects in children and their treatment by means of kinesitherapy]. Rehab.
Ortop., 2003; 13: 15–20.
12. Nowotny J.: Edukacja i reedukacja ruchowa [Movement Training and Retraining]. Kasper, Kraków,
2003.
13. Nowotny J.: Feedback w reedukacji posturalnej [Feedback in postural retraining]. Fizjoter. Pol., 2001;
1 (1): 51–58.
14. Nowotny J.: Podstawy kliniczne fizjoterapii w dysfunkcjach narządu ruchu [Clinical fundamentals of
physiotherapy in motor organ dysfunctions]. Medipage, Warszawa, 2006.
15. Wesołowski G.: Wady postawy [Postural defects]. In: Szawłowski K. Rehabilitacja – podstawy diagnostyki funkcjonalnej, usprawniania leczniczego i reintegracji społecznej [Rehabilitation – fundamentals of functional diagnostics, therapeutic rehabilitation, and social reintegration]. (ed.): AM, Gdańsk,
1998.
16. Wilczyński J.: Korekcja wad postawy człowieka [Correction of postural defects in human body]. Anthropos, Starachowice, 2001.
17. Zeyland-Malawka E.: Badanie postawy ciała [Examining Body Posture]. AWF, Gdańsk, 1997.
18. Zeyland-Malawka E.: Ćwiczenia korekcyjne [Corrective Exercises]. AWF, Gdańsk, 2003.

