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Wplyw plaskostopia statycznego na wystepowanie wad postawy
w obrebie stawdéw kolanowych i kregostupa u dzieci

The influence of static splayfoot on body posture within knee joints and spine in children

REEX I L ERART B EZBRERENF

Katarzyna Bogacz'3(C.0:F), Bartosz Panczyszak'(B:.C.E), Daria Duch(BA),
Jacek Luniewski35(P:E), Marcin Krajczy34(CF), Jan Szczegielniak?-2:3(A.D)

Szpital Vital Medic Centrum Leczenia Kregostupa w Kluczborku / Vital Medic Hospital in Kluczbork, Poland
2Szpital Specjalistyczny MSWiA w Gluchotazach / SP ZOZ MSWiA Hospital in Gluchotazy, Poland

3Instytut Fizjoterapii, Politechnika Opolska / Physiotherapy Department, Opole University of Technology
4Szpital Miejski w Nysie / Health Care Centre of Nysa City Hospital, Nysa, Poland

5Stobrawskie Centrum Medyczne Sp. z 0.0. z siedzibg w Kup / Stobrawskie Medical Center in Kup

Streszczenie
Cel pracy. Celem pracy byta ocena postawy ciata uczniow szkot podstawowych oraz ocena wptywu ptaskostopia statycznego na
wystepowanie wad postawy w obrebie konczyn dolnych i kregostupa.
Materiat i metodyka badan
Materiat badawczy stanowito 306 dzieci klas 1V uczeszczajacych do szkét podstawowych na terenie gminy Kluczbork. Badania
przeprowadzono na przetomie 2017 i 2018 roku. Uzyskane wyniki badan poddano analizie statystycznej w celu zbadania zaleznos$ci
pomiedzy poszczegdlnymi wadami postawy ciata. Zastosowano analize korelacji dla okreslenia zwigzkéw pomiedzy ocenianymi
Zmiennymi.
Wyniki. Analiza wystepowania btedow postawy w catej przebadanej populacji wykazata zmienne istotne statystyczne dla bocznego
skrzywienia kregostupa, stopy ptaskiej oraz koslawosci kolan. Dodatkowo u jednego dziecka zaobserwowano przykurcz zgieciowy
stawdw kolanowych.
Whioski

1. Wady postawy w obrebie konczyn dolnych i kregostupa sa powszechne u czwartoklasistow.

2. Istnieje istotny zwiazek pomiedzy ptaskostopiem a wadami postawy w obrebie kolan i kregostupa.

Stowa kluczowe:
Ptaskostopie, wady postawy, dzieci, zdrowie

Abstract
Aim of work. The aim of this work was to assess body postures of primary school pupils and to assess the influence of static splayfoot
on bad posture within lower limbs and spine.
Material and Methods. Research sample included 306 grade four pupils attending primary schools in Kluczbork municipal district.
The research test were conducted at the turn of 2017 and 2018. The results gathered in the test were subjected to statistical analysis
to determine correlations between particular body posture deformities. Correlation analysis was used to determine correlations
between the assessed variables.
Results. The analysis of posture fault occurrence in the research population showed variables of statistical significance for spine
curvatures, flat foot and cross knees. Additionally, knee joints flexion contracture was reported in one child.
Conclusions.

1. Bad body posture within lower limbs and spine are common among grade four pupils.

2. There is a strong correlation between splayfoot and deformities within knees and spine.

Key words:

Splayfoot, body posture, children, health
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Introduction

Body posture is one of the indicators of man’s development.
Its assessment allows to determine muscle tone within indivi-
dual elements of human body. Any changes in the structure of
the skeletal system as well as dysfunctions of spatial body
shape should be defined as bad posture [1]. In recent studies,
various research reports, published in both Polish and English,
agree that approximately 70% of examined children present
bad body posture [2, 3, 4]. Deformities within upper and lower
limbs directly related to spine constitute 45-55% of all faulty
postures [5].

At present, there are numerous methods and criteria for body
posture assessment. The quickest method involves visual
assessment of the position of individual elements of the body in
relation to others. Not only is this method quick but it can also
be carried out by parents themselves provided they have been
given adequate instructions. Visual assessment of lower limbs
and spine allows to observe a few faults in body posture at the
same time.

Splayfoot is one of the most common foot deformities. At
school age, it might not cause pain, however, not addressed, it
may affect the positioning of other body elements [6].

A foot with a low or falling longitudinal arch may result from
musculoligamentous system’s deficiency.

Cross knees are bone deformities (femur or tibia curvature, knee
joint hypertrophy) and musculoligamentous deformities which
lead to predisposition for patellar dislocation. A child standing
with their knees together (knees not tight or overlapping) is not
able to bring feet together. The distance over 5cm between
medial part of the ankles is indicative of a deformity.

Sideway curve of the spine, termed as scoliosis, is a multi-plane
deformity. The deviation presents in the following planes:

a) coronal plane — spine is curved sideways, to the left or to the

right;

b) sagittal plane — anterior or backward curvature deepens
(lordosis or kyphosis);

¢) transverse plane — vertebrae rotate and lead to formation of
a hunchback.

Visual assessment of body posture might indicate scoliosis by
e.g. presence of rib prominence, asymmetric position of
scapulae, obliquely positioned pelvis.

Aim of work

The aim of this work was to assess body postures of primary
school pupils and to assess the influence of static splayfoot on
bad posture within lower limbs and spine.

Material and Methods

Research sample included 306 grade four pupils attending
primary schools in Kluczbork municipal district. The
research test were conducted at the turn of 2017 and 2018.
Parents’ or carers’ written consents were collected before the
research.

The research was conducted in Vital Medic Hospital Spine
Center in Kluczbork. The assessment procedure used the
author’s own body posture assessment card based on the scoring
method by Kasperczyk [1]. The test included the following:

www.fizjoterapiapolska.pl 53
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e in the coronal plane (front): upright standing posture,
shoulder position, waist triangles position, pelvis position,
knee position;

* in the coronal plane (back): upright standing posture,
scapulae position, rib prominence assessment, foot arches;

« in the sagittal plane: head position, shoulder position,
scapulae position, ribcage, abdomen, thoracic kyphosis,
lumbar lordosis.

In the test, points were awarded depending on the degree of
the deformation of the assessed element: 0 pts — norm, 1 pt —
minor deformity, 2 pts — major deformity, 3 pts — severe
posture deformity. Total points awarded in the test allowed to
recommend corrective exercises if necessary. The assessment
card additionally included test for teenagers’ body mass index
(BMI) and overall characteristics of body posture.

The results gathered in the test were subjected to statistical
analysis to determine correlations between particular body
posture deformities. Correlation analysis was used to
determine correlations between the assessed variables.
Statistical significance level for the tests was established at
p<0.05. The complete analysis with the use of statistical
analysis package was carried out with the Excel spreadsheet
with Solver and Statistica software.

Results

The analysis of posture fault occurrence in the research
population (Tab. 1) showed variables of statistical
significance for spine curvatures, flat foot and cross knees.
Additionally, knee joints flexion contracture was reported in
one child.

Table 1 Detailed numbers of body posture deformities in the research population

54

Age (years) Weight (kg)

Sideway curve of the spine 131
Concave back 42
Round back 17

Flat back 28
Round-concave back 17

Splayfoot 122
Flat-cross foot 61
Varus knee 8

Cross knee 40

Contracture knee

www.fizjoterapiapolska.pl
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Within spine, scoliosis was reported in 56% of all assessed de-
formities. To illustrate significance of the observed differen-
ces, percentage distribution of spine deformities was presented

(Fig. 1).

m Sideway curve of the spine

m Concave back
Round back
¥ Flat back

® Round concave back

Fig. 1. Percentage of spine deformities within research population

Within feet, static splayfoot was reported in 67% of all asses-
sed deformities. Other children with foot deformities presen-
ted flat-cross foot. To illustrate significance of the observed
differences, percentage distribution of feet deformities was
presented (Fig. 2).

® Splayfoot

m Flat-cross foot

Fig. 2. Percentage of foot deformities within research population

Within knees, cross knee was reported in 82% of all assessed de-
formities. To illustrate significance of the observed differences,
percentage distribution of knee deformities was presented (Fig. 3).

B Varus knee

H Cross knee

Contracture knee

Fig. 3. Percentage of knee deformities within research population

www.fizjoterapiapolska.pl
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Identification of bad posture cases within research population
allowed to establish whether lateral spine deformities correlate
with splayfoot formation or cross knees problem leads to
splayfoot formation (Tab. 2)

Table 2. Correlations between body posture deformities

Sideway  Concave Roundback Flatback Round-  Splayfoot Flat-cross Varusknee Crossknee Contracture
curve ofthe  back concave foot knee

spine back

Sideway

curve of 0.059 0.081 0.343 0.264 0.789 0.478 0.351 0.645 0.123
the spine

Concave 0.059 0.245 0.045 0.478 0.367 0.456 0.647 0.231 0.065
back

Round 0.081 0.245 0.358 0.457 0.441 0.421 0.221 0.411 0.345
back

Flat back 0.343 0.045 0.358 0.243 0.412 0.356 0.341 0.221 0.341
Round-

concave 0.264 0.478 0.457 0.243 0.341 0.213 0.332 0.421 0.323
back

Splayfoot  (.789 0.367 0.441 0.412 0.341 0.214 0.113 0.689 0.241
Flat-cross  (.478 0.456 0.421 0.356 0.213 0.214 0.412 0.433 0.216
foot

Varus knee (351 0.647 0.221 0.341 0.332 0.113 0.412 0.213 0.227
Cross knee  ().645 0.231 0.411 0.221 0.421 0.689 0.433 0.213 0.443

Cl(zgtractur 0.123 0.065 0.345 0.341 0.323 0.241 0.216 0.227 0.443
e knee

56 www.fizjoterapiapolska.pl
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Discussion

The method of visual assessment of body posture based on the
assessment card designed by the authors seems to be a quick
and simple to apply way to analyze children’s posture. The test
does not require financial resources or specialist equipment and
can be used for screening purposes. Test results reliably
recorded in the assessment card allow to monitor a child’s
posture over time periods.

The analysis conducted in this research aimed to identify
correlations between particular bad body postures assessed by
the research authors. The comparison of gathered results and
the results published by other authors showed the correlation
between cross knee and splayfoot in children [7].

Scoliosis observed in 56% of the children in this research was
a predominant spine deformity. This dominance has been
confirmed by numerous authors, though the percentage of
children affected by lateral spine curvation varies.
Janiszewska et. al. [8] report 73.9% of scoliosis cases in
collated results. The research by Braczkowska et. al. [9] into
health problems of secondary school students shows that
scoliosis prevails (83.3%) among dysfunctions defined as
musculoskeletal system deformities and diseases. What seems
interesting and not yet fully explained is the statistical
significance of the correlation between scoliosis and cross
knees or splayfoot in children. Frequent cases of splayfoot in
children is related to the age of this population as this is when
feet grow and shape [10].

Not fully developed musculoligamentous system within
the foot might cause falling of the transverse arch, pull the
knee and predispose it to cross. The hypothesis about this
correlation seems justified because the percentage of bad
posture within lower limbs and feet is smaller in more
physically active children. On the other hand, children
with higher body mass index present more cases of cross
knees [11].

The correlation between scoliosis and lower limbs deformities
has not been fully explained. People with lateral spine
curvations are characterized by more severe dysfunctions of
body statics [12]. Biomechanical analyses [13] show that
maintaining proper tone of postural muscles, including trunk
muscles, depends on the proper function of lower limbs’
muscles. As we already know, they are not properly balanced
in case of bad body posture.

It is difficult to decide, however, which dysfunction appears
first and can be considered primary. It would require insightful
observation of the development of musculoskeletal system
among children predisposed to such dysfunctions and frequent
comparison of gathered results.

To summarize the observations collected in this research, it
can be stated that lower limb and spine dysfunctions are
common among grade four pupils. Their etiology is not clear.
It is also not clear how they correlate or which is the primary
one. Bad posture correlations between lower limbs and spine
might suggest that it is crucial to involve children in regular
physical activity and regularly monitor their body posture.
Insidious health incidents might affect the positioning of other
body parts. Assessment and prophylaxis must not be
neglected.
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Conclusions

1. Bad body posture within lower limbs and spine are
common among grade four pupils.

2. There is a strong correlation between splayfoot and
deformities within knees and spine.
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