


















116

nr 5/2022 (22)

www.fizjoterapiapolska.pl

The occurence of postural disorders and muscular 
imbalance in children from urban and rural environment

Abstract
Background. Postural examination is considered to be one of the most important parts of the general examination 
and is therefore the basis for correct diagnosis and determining preventive measures or appropriate treatment 
procedures.
Objective. The aim of the study was to evaluate the functional status of school‑aged children.
Methods: The study was carried out at selected primary schools in Slovakia, we examined 453 children. We 
assessed the quality of the postural system according to Thomas Klein´s evaluation, modi ied by Mayer, the 
presence of shortened and weakened muscles according to Janda. The following measurements were used to 
assess the range of motion of the spine: Otto's inclination and reclination distance, Schober's distance, Stibor's 
distance and Thomayer's distance.
Results. A statistically signi icant difference was found in the examination of gluteal muscles strength l.dx. (p = 
0.03), gluteal muscles l.sin. (p ≤ 0.001), with the children from urban environment having, on average, lower 
muscle strength. Statistically signi icant differences were found in the evaluation of m. trapesiusl.dx. at 
signi icance level p = 0.04, m. trapesiusl.sin. at the level of signi icance p ≤ 0,001, with higher average values found 
in children from the urban environment.
Conclusion. Children from countryside show better postural outcomes and exhibit fewer postural disturbances 
than children from city backgrounds.
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Streszczenie
Wprowadzenie. Badanie posturalne uważane jest za jedną z najważniejszych części badania ogólnego i dlatego 
stanowi podstawę do postawienia prawidłowej diagnozy oraz ustalenia działań zapobiegawczych lub właściwego 
postępowania leczniczego.
Cel. Celem pracy była ocena stanu funkcjonalnego dzieci w wieku szkolnym.
Metody: Badanie przeprowadzono w wybranych szkołach podstawowych na Słowacji. Przebadano 453 dzieci. 
Jakość układu posturalnego oceniono według oceny Thomasa Kleina, zmody ikowanej przez Mayera, a obecność 
skróconych i osłabionych mięśni według Jandy. Do oceny zakresu ruchomości kręgosłupa wykorzystano 
następujące pomiary: test  Otta, test Schobera, test Stibora i test Thomayera.
Wyniki. Istotną statystycznie różnicę stwierdzono w badaniu siły mięśni pośladkowych l.dx. (p = 0,03), mięśni 
pośladkowych l.sin. (p ≤ 0,001), przy czym dzieci ze środowiska miejskiego miały średnio niższą siłę mięśniową. 
Istotne statystycznie różnice stwierdzono w ocenie m.in. mięśni trapezowych l.dx. na poziomie istotności p = 0,04, 
mięśni trapezowych l.sin. na poziomie istotności p ≤ 0,000, przy czym wyższe średnie wartości stwierdzono u 
dzieci ze środowiska miejskiego.
Wniosek. Dzieci ze środowiska wiejskiego mają lepsze wyniki posturalne i wykazują mniej zaburzeń postawy niż 
dzieci ze środowisk miejskich.
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Introduction
The development of motor activity in human is always indivi‐
dual, dynamic and complex process. It begins with the birth 
of a child and it should physiologically carry on until the age 
of 12 or not later than the 18th month of life. Each part of on‐
togeny has its substantiation and forms the basis for further 
physical ability [1]. During the postural ontogeny, individual 
postural and locomotory skills are developed, which, after fi‐
xation, change into conditioned reflexes, they automate and 
create stereotypes and settled motor patterns [2]. In the early 
development of a human, motor patterns developed gradually 
according to maturation of the central nervous system. They 
influence the morphological development of the skeleton of 
the spine, chest, nasal joints and affect the whole posture. Po‐
sture is a specific body function, and it can be shown that the‐
re is a link between incorrect posture and functional disorders 
of the musculoskeletal system [3]. In humans, a certain degree 
of asymmetry in body proportions is considered the norm and 
not the exception [4]. As postural changes resulting from sta‐
tic loading are a public health problem, we include them 
among the predisposing factors for the development of dege‐
nerative changes of the spine in adulthood [5]. The creation of 
the upright posture of the body in humans has led to great 
structural changes in spine curvature, pelvic shape, shape and 
joint status as well as in functioning and unison of muscles. 
Correct posture is essential for the optimal function of internal 
organs [6]. The preschool age is considered to be crucial in 
creating a proper body posture when the stabilization of the 
postural system and the upright posture of the body are deve‐
loped [7]. Postural impairment (incorrect body posture) is inc‐
luded in the socalled postural disorders. Molnárová [8] 
emphasizes two complex causes of postural impairments. En‐
dogenous, which are not fully explained. Exogenous, which 
are very closely related to the changed lifestyle.
If overstressed static muscles that have tendency to hypertonia 
are shortened and unstressed dynamic muscles that have ten‐
dency to hypotonia weaken, there is a muscle imbalance. The 
initial position in the joints is changed (their centre is impa‐
ired), the tension of the ligaments and muscular fascia chan‐
ges, which makes the movement slower, more incoherent, and 
much more difficult for the body. The whole process results in 
weariness and later to the damage of functional units in the 
locomotive system. Imbalance often leads to functional disor‐
ders  blockages, which is primarily demonstrated in functio‐
nal disorders of the spine [9, 10]. The concept of functional 
disorders was introduced by Professor Lewit. They make up 
the largest group of vertebrogenic disorders and they are also 
the most common source of pain. This is a joint, muscle and 
soft tissue dysfunction. The changes or disturbances of the 
structure of the locomotive system are not present with these 
disorders, but with duration, it can be the basis for structural 
changes [11]. Faulty posture in children is most often assessed 
by a deviation of the spine in one of its reference axes, while 
the first signs of deviation of the spine shape and posture may 
already appear at the beginning of the preschool period (3–6 
years of age) [12, 13].
Postural problems in schoolage children are among the most 
common health problems in this age group [14]. The most 

common functional disorders in children include, according to 
Lewitt, acute cervical myalgia, various types of headaches, in‐
cluding migraines, cervical blocks, scoliosis and sacroiliacal 
shift is also common [15]. The phases of childhood and adole‐
scence correspond to the periods during which young indivi‐
duals attend a school setting. Here, they spend long time in 
sitting, usually in incorrect static posture, inappropriate ergo‐
nomic conditions, and this is also results in the development of 
postural errors [16]. Posture in children depends on factors 
such as age, gender, race, somatic structure of bone joints and 
muscles, mental state, the preferred lifestyle and sports [17, 
18]. Investigations into the occurrence of static postural chan‐
ges help to understand the risk factors for spinal dysfunction. 
Early detection of static postural changes should be one of the 
goals in prevention in children and adolescents because of the 
rapid growth in these age groups [19]. There are several me‐
thods and procedures for diagnosing and evaluating correct po‐
sture in preschool and younger schoolaged children, who also 
define possible deviations from the norms [20–23].
The aim of the research was to asses the effect of the environ‐
ment in which the children live on the postural impairments, 
among the children in older schoolage. We focused on the re‐
lation with the body posture, the mobility of the spine and the 
occurrence of shortened and weakened muscle groups.

Methods
The research was carried out at 2 selected primary schools in 
rural and urban environment in Slovakia. The examination of 
the children was carried out with the consent of the legal repre‐
sentatives. We examined a total of 453 children between the 
age of 1315 years. The sample consisted of 197 children from 
the rural environment of 75 girls, 122 boys and 256 children 
from the urban environment of 148 girls and 108 boys. All 
standard measurements were performed in given postures and 
positions with the use of individual equipment and instruments 
intended for that purpose. As a research method, we used stan‐
dardized clinical examinations intended for the assessment of 
specific points of functional aspects in children. The procedu‐
res and methodologies somatoscopic and somatometric used in 
practice. Anamnestic data included date of birth, gender, resi‐
dence. To assess the posture, we have chosen the method based 
on subjective evaluation, with precisely defined degrees of de‐
viations: Postural standards according to Klein and Thomas, 
modified by Mayer. This method is based on the visual evalu‐
ation of the body posture. Body posture and the symmetry in 
its various areas are marked with numbers ranging from 1 to 4. 
The higher the number ascribed to the assessed body parts, the 
greater the aberration from the norm. Body posture is divided 
into 4 ratings, excellent (1), good (2), flaccid (3), bad (4). The 
assessment includes head and trunk posture, chest shape, abdo‐
minal shape, pelvis inclination, overall spine curvature, shoul‐
der height and position of shoulder blades. By adding together 
the obtained points from individual areas, we can get, from the 
minimum values (up to 5 points) that indicate perfect body po‐
sture up to the maximum (20 points), indicating poor body po‐
sture [24]. To asses the spine mobility, we used the following 
measures: Ott's inclination and reclining distance (thoracic re‐
gion of the spine), Schober's distance (lumbar region of the 
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of statistical processing, we used Student´s ttest for two inde‐
pendent selections. Statistical significance of p < 0.05, p < 0.01, 
p < 0.001 was considered significant for all calculations.

Results 
Table 1 lists the average body height and weight values. The 
boys from the urban environment were, on average higher 
(172.29) than boys from the rural environment (169.24). On 
the contrary, the girls from the rural environment were, on 
average higher (165.48) than the girls from the urban environ‐
ment (162.98). The body weight in boys did not differ signifi‐
cantly, in the average values of 62.43 urban environment, 
62.06 rural environment. For girls from the urban environ‐
ment, the average values were 55.24 and from the rural envi‐
ronment 54.40 kg.

spine), Stibor´s and Thomayer´s distance (thoracic and lum‐
bar region of the spine). In the examination of shortened mu‐
scles [25]. We focused on these selected muscles and muscle 
groups: we tested both sides m. trapezius, mm. pectorales, 
hip flexors, knee flexors, and we assessed the presence and 
degree of shortening of paravertebral muscles. We proceeded 
from the standard assessment where: 0 – indicates that the 
muscle is not shortened, 1 – means small muscle shortening, 
2 – means a big shortening of the muscle. During the exami‐
nation of weakened muscles, we followed the muscular test 
according to Janda. We evaluated the degree of weakness in 
shoulder blade adductors, neck flexor (arcuate neck flection), 
straight abdominal muscles and both sides of m. gluteus maxi‐
mus, we progressed in a standard way from 3. to 5. degree of 
the muscular resistance testing guidelines. For the purposes 

Tab 1 lists the average body height and weight values in children [26]

172.29
162.98

169.24
165.48

± 7.971
± 6.066

± 5.847
 ± 13.904

62.43
55.24

62.06
54.40

± 11.074
± 10.445

 ± 8.22
± 16.146

Height [cm] Weight [kg]Sample
characteristics

RE – rural environment, UE – urban environment

UE

RE

average SD average SD

boys
girls

boys
girls

the overall curvature of the spine (p ≤ 0.001), position of lo‐
wer limbs (p ≤ 0.001) and overall body posture (p ≤ 0.001). 
Children from urban environment reached, on average, higher 
values in all assessed parameters, indicating a bigger devia‐
tions in the overall body posture, but also in the assessed para‐
meters of individual parts of postural standards.

We monitored the influence of environment in which children 
live (urban, rural) for basic somatic characteristics. Table 2 
shows the statistical significance assessed by the ttest between 
the environment in which children live and different parameters 
of the body posture. Statistically significant differences between 
groups are in head posture and trunk (p ≤ 0.001), chest shape 
(p ≤ 0.001), abdomen shape and pelvis inclination (p = 0.011), 

Tab 1 lists the average body height and weight values in children [26]

Rated 
segment

BP 1 – head and trunk posture, BP 2 – chest shape, BP 3 – abdomen shape and pelvis inclination, BP 4 – overall spine curvature, BP 5 – shoulder height and position of shoulder blades, 

BP 6 – position of lower limbs, BP total – overall body posture, Envr. – environment

BP 1

BP 2

BP 3

BP 4

BP 5

BP total

BP 6

Envr. N Mean SD Std.Error Mean t p

urban
rural

urban
rural

urban
rural

urban
rural

urban
rural

urban
rural

urban
rural

255
198

255
198

255
198

255
198

255
198

255
198

255
198

2.6392
2.3990

2.6824
2.3687

2.6980
2.5051

3.0000
2.5909

2.7961
2.6515

3.1569
2.8889

2.8235
2.4646

± 0.781
± 0.804

± 0.724
± 0.754

± 0.788
± 0.817

± 0.784
± 0.878

± 0.735
± 0.875

± 0.633
± 0.603

± 0.724
± 0.751

0.04889
0.05717

0.04536
0.05361

0.04935
0.05806

0.04908
0.06240

0.04606
0.06221

0.03963
0.04283

0.04532
0.05341

3.206

4.490

2.544

5.227

1.909

4.564

5.148

0.001
p < 0.001

0.000
p < 0.001

0.011
p < 0.05

0.000
p < 0.001

0.057
p > 0.05

0.000
p < 0.001

0.000
p < 0.001
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the mobility range were present in children from the urban 
environment, but according to the Thomayer´s test, children 
from the urban environment reached lower values, which are 
desirable. Statistically significant differences were found in 
the contracture of m. trapesius bilat., while higher average va‐
lues were recorded in children from the urban environment, 
flexors KK bilat., where the average values in the degree of 
contracture were higher in children from the rural environ‐
ment. In regard to the muscle strength, we found a statistically 
significant difference in assessing shoulder blades abductors l. 
dx., average values indicate considerable impairment in chil‐
dren from the rural environment, gluteal muscles l. dx. bilat., 
with children from the urban environment having on average 
lower muscle strength. Posluszny et al in their study to evalu‐
ated the predominance of postural disorders in the sagittal pla‐
ne and to compare the types of posture with respect to 
physical activity of the investigated children in Polkowice. 
The investigated group consisted of 2398 children aged 7 to 
11 years. Posture was measured by photogrammetric method 
using Moiré model. In boys, kyphotic and balanced postures 
were predominant, while in girls lordotic and balanced types 
were more frequent [29]. The aim of the research of Yang et 
al. was to investigate the prevalence of incorrect posture in 
Chinese children and adolescents. A total of 595,057 students 
were assessed; the overall prevalence of incorrect posture in 
children and adolescents was 65.3%. Girls had a higher preva‐
lence of incorrect posture than boys [30]. A Polish study as‐
sessing posture deviations in 293 children from cities and 
countryside, using a photogrammetric method based on the 
projection moiré effect, showed significant differences in the 
withdrawal of the lower scapular angles and parameters asses‐
sing pelvic posture [31]. Other previous studies have shown 
that 34–50% of children and adolescents have various degrees 
of incorrect posture [32, 33]. 

Conclusion
A characteristic feature of a person of modern times should be 
optimal physical condition, which is influenced by the correct 
posture, the functionality of the musculoskeletal system and 
the development of motor skills, all these aspects are formed 
at a young age, which is natural for every child to be constan‐
tly active throughout the day [34]. Gradually, as children enter 
school, movement changes to more frequent staying in static 
positions. As Boržíková and Lenková state, one of the possible 
causes of adult back pain is their hypokinesis already at school 
age [35]. Postural examination forms the basis in diagnosis 
and involves static and dynamic observation of the child. It is 
considered to be one of the most important parts of the general 
examination and is therefore the basis for correct diagnosis 
and the basis for determining preventive measures or appro‐
priate treatment procedures.

The evaluation on the mobility of lumbar region of the spine 
(Schober) showed a significant difference between groups at 
significance level p ≤ 0.001, on average, children from the 
urban environment reached higher mobility values. The eva‐
luation on the mobility range according to the Stibor´s test fo‐
und that the difference was statistically significant at 
significance level of p ≤ 0.001. Higher average values were 
registered in children from the urban environment. Statistical‐
ly significant was also the difference in the Thomayer´s test at 
significance level p = 0.016, with children from the urban 
environment achieving lower values, which is desirable in this 
test.
Statistically significant differences were found in the evalu‐
ation of m. trapezius l.dx. at significance level p = 0.038, m. 
trapezius l.sin. at significance level p ≤ 0.001, while higher 
average values of shortening were registered in children from 
the urban environment. Statistically significant differences 
were registered in comparison of KK bilat. flexors at signifi‐
cance level p ≤ 0.001. The average values in the degree of 
shortening were higher in children from the rural environ‐
ment.
Statistically significant difference in the evaluation of shoul‐
der blades abductors at significance level p ≤ 0.001 was found 
by the ttest, when we monitored the impact of the environ‐
ment in which children live on the degree of muscle weak‐
ness. Average values indicate higher weakness in children 
from the rural environment. Statistically significant difference 
was found in the examination of gluteal muscles strength l.dx. 
(p = 0.025), gluteal muscles l.sin. (p ≤ 0.001), showing that 
the children from the urban environment had, on average, lo‐
wer muscle strength.

Discusion
Based on the assessment of basic anthropometric indicators, 
we found that boys from the urban environment had an avera‐
ge body height of 172.29 cm and boys from the rural environ‐
ment had 169.24 cm. Girls from rural areas had an average 
height 165.48 and girls from the urban environment 162.98. 
The average body weight was 6243 kg for boys from the 
urban environment, 62.06 for boys from the rural environ‐
ment. For girls from the urban environment, the average we‐
ight values were 55.24 and 54.40 kg for girls from the rural 
environment. Mucha and Nowak claimed in the research car‐
ried out in 2007 in Poland, on a sample of 597 children, of 
whom 305 girls and 292 boys, that girls from the rural envi‐
ronment reached higher body height than girls from the urban 
environment. Statistically significant differences were registe‐
red in boys whereas higher body height came from boys li‐
ving in bigger city environment [28].
The research showed statistically significant differences be‐
tween groups in head and trunk posture, chest shape, abdo‐
men shape and pelvis inclination, the overall curvature of the 
spine, position of lower limbs and overall body posture. Chil‐
dren from the urban environment reached, on average, higher 
values in all assessed parameters, indicating a bigger devia‐
tion in individual components of the body posture.
Significant differences have been recorded in assessing the 
lumbar region mobility of the spine. Higher average values of 
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