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Abstract:

The aim of this study was to determine the effects of corrective exercise programmes on
the foot condition. The research was attended by 66 subjects (students of the Jovan Cviji¢
elementary school, Banja Luka) aged 11-12 years. Of the total number of subjects on initial
testing, 44 subjects (72.7%) had flat foot deformity (first, second and third degree) and
they participated in further research. The Footplate currex platform was used to assess
the arch of the foot. The programme of flat foot corrective exercises lasted a total of 4
months. Exercises were performed twice a week for 20 minutes. The programme included
a total of 13 exercises and each exercise was repeated 20 times. A Chi-squared test was
applied to determine if there was a difference in the frequency of foot deformities
between the initial and final measurements, as well as gender differences, i.e. whether
the applied exercise programme affected the reduction of foot arch deformity (p <0.05).
The obtained results showed a statistically significant difference between the initial and
final measurement (p= 0.008). At the initial measurement, most subjects had the first
degree of flat foot deformity (33 subjects or 75%), the second degree (9 subjects or 20.50%),
and the third degree (2 subjects or 4.50%). Corrective exercises had positive effects in
subjects with the established first-degree flat foot deformity. After the programme of
corrective exercises, the deformity of the first degree disappeared in 10 subjects (22.7%).
In subjects with established foot deformities of the second and third degree, no
statistically significant difference was observed after the programme of corrective
exercises. By analysing the statistically obtained data of flat foot deformities between
male and female subjects, we concluded that there is a higher number of deformities in
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boys, although the result has no statistical significance. Based on the data, we can
conclude that exercises are the most effective method for flat foot correction. If there is a
higher degree of foot deformity, it is necessary to perform corrective exercises for a longer
period of time and with a stronger intensity (several times a week).

Keywords: corrective exercises, flat foot, deformity
1. Introduction

One of the most common deformities in preschool and school age children is flat foot
deformity that occurs as a result of hypokinesia. In practice, different exercise
programmes are most often used in order to prevent various deformities, including foot
deformities. Foot function is very important in maintaining the stability and necessary
amortisation of the entire locomotor system. According to Rose (2007), a flat foot is the
most common phase disorder of postural status in young school children. There are three
phases of development of flat foot deformity depending on the level of anatomical and
functional changes of the locomotor system of the foot. In relation to the etiology of foot
deformities, they can be congenital and acquired (Lazuta, 2020). Congenital flat foot is an
extremely severe deformity as a consequence of pathological changes in the ankle bone.
It occurs very rarely, and changes occur in the embryonic development itself as a result
of certain rickets disorders, which contribute to bone changes. Acquired factors that
contribute to the development of a flat foot are: excessive obesity in the developmental
age of the child, rickets and rickets disorders, atonicity or flaccidity of some muscle
groups of the lower leg or foot, various mechanical injuries or diseases, physical
inactivity, hygiene (Bordin, Giorgi, Mazzocco & Rigon, 2001; Milenkovi¢, 2007).
According to Staheli, Chew & Corbett (1987), the process of anatomical formation of the
longitudinal arch of the foot develops during the first decade of life, during which it is
raised. In that period, certain irregularities in the structural status of the arch of the foot
are already noticed, which are significantly different from the regular foot. Throughout
life, a person's foot undergoes changes, and the most critical period is the period of rapid
growth of the child and the period of puberty when there are sudden hormonal changes
in the body (growth and weight gain).

According to Brooks (1991), a flat foot in early childhood is considered normal
(97% one-year-olds, 54% three-year-olds), with a tendency to fall to 24% in six-year-olds
(Pfeiffer, Koty, Ledl, Hauser & Sluga, 2006). The formation of normal physiological arches
ends in the seventh year, so that in ten-year-olds only about 5% have lowered feet
(VukaSinovié, Zivkovié and Vudeti¢, 2009).

Numerous studies have been conducted on different populations dealing with
functional and anatomical analysis of foot status. Mihajlovi¢, Smaji¢, & Sente (2010) in a
sample of 272 girls, aged 4 to 7, analysed the occurrence of deformities depending on age.
The obtained results confirmed about 90% of the deformities, but they also found that
with age the deformities decrease (they take an inverse relationship), while the formation
of the arch of the foot lasts until school age, and not with 4 years of age. Children who
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walk earlier have a risk factor for developing foot deformities (Pfeiffer et al. 2006) as well
as children who are hypermobile and obese (Rose 2007; Dowling, Steele, Baur, 2001).
Kosinac and Kukalas (1988) believe that foot deformity in higher grades in boys decreases
while in girls it increases, which is contrary to the results of research by a group of authors
(Garcia-Rodriguez, Martin-Jiménez, Carnero-Varo, Gomez-Gracia, Gémez -Aracena, &
Fernandez-Crehuet, 1999). Hodzi¢, Miki¢, Gerdijan, & Bratov¢i¢ (2010) assessed the foot
status of 166 children aged 8-9 years, divided into two groups. The obtained results show
the absence of statistically significant differences in the occurrence and distribution of
foot deformities, with regard to the sex of the subjects, as well as the differences between
the left and right foot. Most of the samples have changes in the foot of the first degree. It
is recommended that further progression of this deformity can be prevented by
programmed exercise and education of subjects and their parents, and by the consulting
role of teachers.

Research of Bjekovi¢, Gerdijan, Ili¢, & Arnaut (2011) determines the actual
parameters of frequency and degree of foot deformity in preschool children and possible
differences in the prevalence of this deformity between the sexes. The results of the
research indicate the existence of a relatively large percentage of deformities of the
longitudinal and transverse arch of the foot, and the fact that there is a statistically
significant difference in the prevalence of foot deformities between the sexes, with a
higher prevalence in girls. In both sexes, the largest percentages of deviations from the
physiologically correct arch of the foot are functional disorders, which can be successfully
corrected with appropriate measures. The earlier entry of girls into puberty explains the
higher prevalence of flat feet at a younger age, in contrast to boys, in whom puberty
begins somewhat later, and accordingly most disorders occur in older age. A similar
study is conducted by Jovovi¢é, & Canjak (2010) on a sample of 251 subjects aged 10, 12
and 14 years, with the aim of determining the frequency of flat feet depending on age.
The obtained results show that the highest frequency of disorders is present in boys aged
14 years (30%) and girls aged 12 years (31.5%). Pain as a consequence of poor functional
status of the feet can occur in adolescence, but also not manifest itself until adulthood. It
occurs as a consequence of compensating for the disturbed stato-dynamic relationship in
the feet; a chronic feeling that the footwear is tight because the longitudinal arch has
descended; chronically cold feet; pain in the area of the ankles and varicose veins in the
lower legs, due to the inability of the muscles to expel venous blood towards the heart
(Zivkovié, 2000). Physical activity is increasingly recognised as an important component
of primary disease prevention. Adolescent athletes, as well as adults, are prone to bad
form, habits and inappropriate implementation of the training process. In addition, the
anatomical shape of the hind, middle, and forefoot can make athletes prone to specific
injuries (Kennedy, Knowles, Dolan & Bohne 2005). The shape and function of the feet can
influence the occurrence of injuries (Kaufman, Brodine, Shaffer, Johnson & Cullison,
1999), and the resulting injuries can end in the cessation of these activities of athletes
(Razeghi & Batt, 2000).
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The existence of a flat foot disrupts the statics of the whole body, it is difficult to
walk and perform daily motor activities (Anti¢evi¢ 2000; Harris, Vanore, Thomas,
Kravitz, Mendelson, Mendicino, Gassen, 2004; Ciliga, Trost-Bobi¢, & Filipovi¢, 2014).

Some authors (Lizis, Posadzki, Smith, 2010; Espinosa 2010, Aleksandrovic,
Kottaras, 2015) believe that most people with flat feet have no problems during life due
to this deformity and that a flat foot does not negatively affect motor efficiency
(explosiveness and balance), and it is not a limiting factor for playing sports. Some studies
(Nigg, Cole & Nachbauer (1993) analyse the functional relationship between foot arch
height and injuries related to the frequency of running injuries. Using the three-
dimensional kinematic research method, the values of lower extremity variables during
running were determined. The common coordinate system was used to calculate the
three-dimensional orientation of the ankle joint in one phase of the running step. Injuries
were found to increase statistically significantly with increasing foot arch height. The
authors also point out the existence of other factors, not only the height of the arch of the
foot, which are related to the etiology of knee pain. Zivkovic, Petrovic and Petkovic (1991)
are researching the possible connection between a flat foot and static balance. The
obtained results are in accordance with their assumption about the statistical significance
of the status of the feet for this motor ability. The higher the percentage of arched
disturbance in the foot deformity, the lower the results of the static balance assessment
tests. The research conducted on a sample of children aged 11 to 15 years (Tudor, Ruzi¢,
Sestan, Sirola and Prpi¢, 2009) did not confirm the connection between the degree of
lowering of the feet and certain motor abilities necessary to achieve good sports results.
Moreover, it was not found that children with flat foot deformity achieved poorer results
compared to children with normal physiological arch of the foot. Children with flat and
children with ‘normal” arch of the foot were equally successful in fulfilling all motor tests.
The authors point out that there is no need to correct the deformity of flat feet with the
sole goal of improving sports results and achievements, which is the traditional advice of
many other authors, because sometimes people with flat feet have better results than
people with a normal arch (Zivkovié, Zivkovié, Bubanj, Milenkovi¢, Karalei¢ and
Bogdanovi¢ (2014). It is a known fact that adequate application of preventive and
corrective exercises plays a major role in the formation of a proper foot, and exercise was
and is the most powerful means of preventing the occurrence of deformities and
eliminating existing deformities. Many authors have dealt with the effects of corrective
foot exercises on children of different ages.

Kolooli, Mahdavi-Nezhad, & Mirnosuri (2014) observed the effects of a two-month
programme of corrective exercises on a sample of students aged 12 to 16 years, divided
into control and experimental groups. After 18 treatments lasting 60 to 80 minutes the
results show a statistically significant difference before and after the programme for the
experimental group and not for the control one. The authors conclude that the application
of corrective exercises can improve the flat foot. The effects of corrective exercises on the
flat foot of preschool children are investigated by Stanisi¢, Dordevi¢, & Maksimovic
(2014). The sample included 60 children of both sexes, the postural status of the legs was
determined by the method of Napoleon Wolanski, the degree of lowering of the arch of
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the foot was estimated using a plantogram (Tomsen's method). The corrective program
of foot exercises lasted 2 months; the exercises were performed 3 times a week for 60
minutes. The obtained results confirm a positive but not statistically significant effect on
the status of the feet. Sivachandiran and Vinod-Kumar (2016) define the impact of
corrective exercise programmes on a flat foot as the main goal of the research. 550 athletes
participated in the research, and the obtained results showed that 78 subjects have flat
feet. Subsequently, 40 subjects proceeded to further research (20 made up the
experimental group and 20 the control group). The experimental group had corrective
exercises 5 times a week for 1 hour (10 minutes of warm-up, 40 minutes of corrective
exercises and 10 minutes of stretching). The exercise programme lasted 12 weeks. The
control group did not apply a programme of corrective exercises. The variables observed
were the angle of the arch of the foot, the navicular height and the internal longitudinal
arch. A pedograph was used to assess the arch of the foot. The results for the experimental
group showed that a 12-week program of corrective exercises contributed to a statistically
significant improvement in the variable foot arch angle, navicular height, and internal
longitudinal arch.

The effects of programmed kinesiological treatment for the correction of flat feet
and kyphosis of students are being investigated by Miki¢, Bajri¢, Cerkez - Zovko, Pehar,
& Stankovska (2019). On a sample of 290 students aged 9 to 11 years, they applied a
programme of corrective exercises for flat feet and kyphosis for one school year. The
programme consisted of 10 exercises where each exercise was repeated 10 times, in the
scope of 3 times a week for two teaching hours. The obtained results showed changes of
the first degree of deformation on the arches of the feet and the spinal column. After the
applied kinesiological treatment for one school year, the authors confirm the positive
effects on the correction of both deformities, with more significant effects in foot
deformities compared to spinal deformities.

Niksic¢ (2016) examines the frequency of student deformities in relation to gender
as well as the effects of the application of elementary games intended for the prevention
and correction of impaired arch of the foot. On a large sample of over 1100 subjects of
both sexes, aged 5 to 12 years, the assessment of the arch of the foot was performed by
the plantography method, and the index of the arch of the foot was determined on the
basis of the Thomsen method. The obtained results confirm the differences between the
sexes in the initial and final measurement in terms of the degree of foot deformity. In the
final measurement, girls have a higher representation of second-degree deformities and
boys a higher representation of first-degree deformities, although the difference is not
statistically significant but retains the inverse trend compared to the initial measurement.
Research by Riccio, Gimigliano, Gimigliano, Porpora, & Iolascon (2009) compares a
group of children (3 to 8 years of age) who followed a rehabilitation exercise programme
with a group of children who were treated with insoles and orthopedic footwear. The
feet were classified according to Viladot's method with a rehabilitation programme of
simple corrective exercises lasting 3 times a week for 2 hours. The results showed that of
the 386 type IlI feet, 22 feet remained at the same degree of deformity, 12 feet went into
grade II, and 86.6% of the feet became normal. Of the 214 grade II feet, 98.1% became
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normal. Comparing the success rate (changes from type III and II to I or normal) in both
groups of children, the authors concluded that the rehabilitation program was more
effective.

The results of other research (Shahrivar, Sokhanguel, & Behboodi, 2014) show that
wearing insoles simultaneously with a programme of corrective exercises has statistically
significant positive effects on balance, agility, speed, muscle strength and endurance. A
similar study in the experimental and control group was conducted by Kim and Kim
(2016) examining the impact of corrective exercises and wearing insoles on improving the
internal longitudinal arch and dynamic balance in people with flat feet. The experimental
group performed short corrective foot exercises and the control group used insoles
specially made for each subject. The program lasted a total of 5 weeks, 3 times a week for
30 minutes for both groups. The results showed that sensory motor training such as short
corrective exercises had better effects than conservative treatment such as arch support
with the use of insoles.

Based on the previously presented research as well as the obtained results, a
current research was conducted with the aim of determining and analysing the effects of
the application programme of corrective exercises on the condition of the feet of students
aged 11 and 12.

2. Method

The research of a longitudinal character was performed on a sample of 44 students of the
6th grade of the Jovan Cuiji¢ elementary school in Banja Luka, aged 11 and 12, both sexes.
Testing was performed on a foot platform (Currex footplate, Gmb Germany) in a private
clinic Sport studio, Banja Luka. In a very simple and fast way, a computer analysis of the
statics and dynamics of the foot obtained precise data on the function and development
of the foot, data on the surface of each part of the foot, as well as the ratio of the back and
front of the foot. Depending on the pressure, i.e. the color distribution, the status of the
foot is classified into: normal, concave, dissipated and I, I, III and IV degree of flat foot
(Jovovi¢, 2008).

2.1 Description of experimental treatment

The programme of corrective exercises lasted a total of 4 months, twice a week in the
physical education class, at the beginning of the class, after the introductory-preparatory
part of the class. A total of 13 exercises of 20 repetitions were performed, which took a
total of 20 minutes. All subjects, regardless of the degree of deformity, performed the
same exercises. The props used during the exercises are: balls, tennis balls, pull rope,
relay sticks, plastic cups and terry towels of smaller dimensions. After completing a four-
month cycle of exercises to correct the deformity of the arch of the foot, re-final testing
was performed, after which we obtained data on the impact of corrective exercises on the
foot by statistical data processing, comparing the results of initial and final
measurements. The programme of corrective exercises for the flat foot in this research
was applied on the basis of professional literature in the field of kinesitherapy, where
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some of the exercises are used in ballet and Pilates as preparatory exercises for training

(Ivanovi¢,

2009).

The obtained data were processed using the statistical program SPSS 20. The
results of the assessment of foot deformity are presented using frequencies by individual
categories, and testing of the differences between the initial and final measurements was
performed using the Chi-squared test.

Table 1: Programme of corrective exercises for correction of foot deformities (Ivanovi¢, 2009)

No. Exercise Description-Exercise Method Number of Number of
series repetitions
Starting position standing, lift the heel and lean
1. on the front of the foot, then bend the toes and 1 20
lean on the upper part of the foot.
Starting position standing, lean on your heel and
2. pull the towel towards you with the front of your 1 20
foot.
Starting position standing, lean on the whole foot
3. 1 20
and pull the toes towards the heel.
Starting position standing, bend the toes towards
the heel and apply alternating pressure from the
4. little toe to the big toe and vice versa, then raise 1 20
the toes and repeat the exercise in the same
order.
Starting position standing, walk on your toes
5. . . 1 20
with your heel turned inwards.
. Starting position standing, grasp and release the 1 20
towel with your toes alternately.
Starting position standing, grab the glasses with
7. . 1 20
your toes and stack them into each other.
8. Starting position standing, walk sideways on a 1 20
rope.
9. Starting position sitting, roll the ball with the sole 1 20
Starting position sitting, bend your toes down
10. and circle from right to left, then lift and spread 1 20
your toes and circle from left to right.
Starting position sitting, roll the stick with the
11. . ; 1 20
outer and then inner side of the soles
Starting position sitting, with the toes and the
12. front of the sole of one foot slide from top to 1 20
bottom on the inside of the other foot.
Starting position sitting, bend the legs at the knee
13. and embrace the ball with the inside of the sole, 1 20
then stretch the legs.
3. Results

The obtained research results are presented as a percentage through the frequencies of
individual categories, i.e. the degree of deformity. A Chi-squared test was applied to
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determine if there was a difference in the frequency of foot deformities between the initial
and final measurements, as well as gender differences, i.e. whether the applied exercise
programme had an effect on reducing the frequency of foot arch deformities (p <0.05).

Table 2: Numerical representation of the condition
of the arch of the foot in the initial final measurement

Physiologically correct foot Deformity degree
Measurement g (nog. of el}itities) I I}II : III Total
Initial 18 37 9 2 66 (100%)
(27,3%) (56,1%) (13,6%) (3%)
Final 10 23 9 2 44 (100%)
(22,7%) (52,3%) (20,5%) (4,5%)

Table 3: Difference in degrees of deformity between initial and final measurement

Deformity degree
Measurement 0 I y 2es I I Total
Initial 0 33 o 2 44
(0%) (75%) (20,50%) (4,5%) (100%)
. 10 23 9 2 44
Final
(22,70%) (52,30%) (20,50%) (4,50%) (100%)
x*=11.786; df=3; p= 0.008
Note: x2- Chi-squared statistics; df-degrees of freedom; p-level of significance
Table 4: Difference in the degree of deformity
between the sexes at the initial and final measurement
Deformity degrees
Sample 0 I II 111 Total
‘e | Boys 0 20 3 1 24
3 % (0,00%) (83,30%) (12,50%) (4,20%) (100%)
"é § Girls 0 13 6 1 20
= g (0,00%) (65,00%) (30,00%) (4,20%) (100%)
g | Total 0 33 9 2 44
(0%) (75%) (20,50%) (4,50%) (100%)
Xx2=2.139; df=3; p= 0.343
- | Girls 2 11 6 1 20
g (10,00%) (55,00%) (30,00%) (5,00%) (100%)
E § Boys 8 12 3 1 24
[ 2 (33,30%) (50%) (12,50%) (4,20%) (100%)
g Total 10 23 9 2 44
(23,00%) (52,00%) (20,50%) (4,50%) (100%)
x2=4.316; df=3; p=0.229

Note: x2- Chi-squared statistics; df-degrees of freedom; p-level of significance

The presented distribution of the results of the initial and final measurement of the total
sample (Table 2) was recorded by only 27.3% of subjects with a physiologically correct
foot, while grade I deformity was recorded in 56%, grade II 13.6% and grade III 3% of
subjects at the initial measurement. In the final measurement of the total sample (44
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entities) that underwent corrective treatment, 22.7% of subjects had a normal
physiologically correct foot, deformity I degree 52.3% of subjects, II degree 20.50% and
IIT degree 4.50% of subjects. Continuing the inspection of the results (Table 3), it can be
concluded that in the subjects in whom the initial measurement revealed a deformity of
the feet of the II and III degree, after the programme of corrective exercises, there was no
significant correction of the arch of the foot. The obtained results of the Chi-squared test
(Table 4) did not record statistically significant differences between male and female
subjects in terms of the presence of foot deformities at the initial measurement (x2 =2.139;
df = 3; p=0.343) as well as at the final measurement. x2=4.316; df = 2; p = 0.229).

4. Discussion

The defined research was conducted on a sample of 44 sixth grade students, aged 11 and
12, both sexes. Testing was performed on a foot platform (Currex footplate, Gmb Germany)
in a private clinic Sport studio, Banja Luka in order to determine whether the applied
programme of corrective exercises for the flat foot influences the improvement of the
status of the feet in boys and girls. By analysing the obtained data (Table 2), it can be
noticed that at the initial measurement, out of the total number of students with
deformities, the largest number of students had grade I deformity, while grade II and III
deformities were less represented. Kosinac and Kukalas (1988) examined the status of the
feet on subjects aged 6 to 10 years, and obtained the results of the frequency of deformities
of the arch of the foot, i.e. the presence of flat foot in 58.9% of subjects. The authors
Mihajlovié, Solaja, Petrovi¢ (2009) on a sample of 557 subjects of both sexes, aged 4 to 7
years, found that over 90% of students have unsatisfactory initial status of the feet and
concluded that given the frequency of deformities at this age, one might conclude that
this is a physiological formation of the foot and not a deformity. Sabo (2009) found 46%
of lowered feet in a large sample of boys and girls aged 4 to 7 years. From Table 3 it can
be seen that at the initial measurement most subjects had the first degree of deformity (33
subjects or 75%), then the second degree (9 subjects or 20.50%), while the smallest number
of subjects had the third degree of deformity (2 subjects or 4.50 %). After the programme
of corrective exercises in 10 subjects (22.70%), the determined deformity of the arch of the
foot disappeared, which tells us that corrective exercises have a significant effect on the
correction of the arch of the foot. The number of subjects with first degree deformity,
which was the most common at the initial measurement, significantly decreased in the
tinal measurement, so 23 subjects had this degree of deformity (52.30%).

Positive effects of corrective exercises on the correction of the arch of the foot have
been proven by the authors Kolooli, et al. (2014), Miki¢, et al. (2019), Sivachandiran and
Vinod-Kumar (2016), as well as the authors Kim and Kim (2016) whose programme of
corrective exercises lasted significantly shorter than others. They achieved positive
results in just 5 weeks of exercise, 3 times a week for 30 minutes. Therefore, it is evident
that performing corrective exercises, educating students and their parents, with good
cooperation with teachers, is a sure way to correct the deformity of the arch of the foot,
and it can certainly play a significant role in preventing deformities. This would include
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regular examinations of the arch of the foot at school, informing students and parents
about the need for movement of children, as well as the negative impact of anatomically
shaped insoles in footwear (which children usually wear) on the formation of a proper
arch of the foot. A combination of daily exercises (Kim and Kim, 2016) for the correction
of flat feet is recommended. Barefoot walking or walking in shoes without a factory insole
or a subsequently inserted orthopedic insole is the correct way to form a good arch of the
foot (Riccio et al., 2009) because in that case the complete locomotor apparatus engages
and encourages the foot to hold itself and form a proper arch.

Otherwise, if we buy shoes for children with insoles, we give the central nervous
system information (from getting up to sleep) that something is holding our arch of the
foot, which will cause the muscles to lose their function and atrophy over time.
Descriptively, it happens because the muscles do not need to act, which in our opinion is
one of the most common causes of flat feet deformities. Based on the obtained data, we
conclude that in case of a higher degree of flat foot deformity, it is necessary to perform
corrective exercises for a longer period of time (eg 12 months) and stronger intensity (eg
several times a week) as done by Riccio, Gimigliano, Gimigliano, Porpora, & Iolascon
(2009). Their research proved that it is possible to correct the arch of the foot from the
third and second degree of deformity to a normal arch of the foot if the programme of
corrective exercises lasts for a longer period of time. A Chi-squared test was used to
determine if there was a difference between the initial and final measurements of the
frequency of foot arch deformities. The obtained statistics amounted to 11.786 and for 3
degrees of freedom it was statistically significant (p = 0.008) at the significance level of
0.01. These data coincide with the research of the authors Kolooli, et al. (2014) as well as
Mikié, et al. (2019). If we take into account the frequencies of certain categories of
deformities, it can be concluded that this difference is caused by the fact that a number of
subjects who had a first degree deformity at the initial measurement, after the
programme of corrective exercises, this deformity disappeared. Table 5 shows that 44
subjects participated in the research, of which 24 were male and 20 were female. First-
degree deformity was more prevalent in boys (83.30%) than in girls (65%). The difference
is evident although it has no statistical significance. A higher number of deformities in
boys than in girls coincides with the results of research by Jovovi¢ and Canjak (2010);
Garcia-Rodriguez, Martin-Jiménez, etr al. (1999). Research indicates that boys have more
problems with excess weight compared to school-age girls, especially between the ages
of 7 and 15 (Jaksi¢ & et al., 2019; Milasinovi¢ & et al., 2019), which may be the reason for
more foot deformities in boys than in girls.

5. Conclusion

After the programme of corrective exercises for first degree deformities, significant
progress was made, which ultimately resulted in 10 subjects or 22.7% losing the
deformity. No progress was made in the second and third degree of deformity.
Statistically processing the obtained data, we came to the conclusion that in the case of a
higher degree of flat foot deformity, the chances of correction are lower with the applied
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programme of corrective exercises of 4 months. We believe that the correction of a flat
foot of the second and third degree requires a longer time treatment, as done by Riccio et
al. (2009). In the first degree of deformity correction is possible even when the exercise
programme lasts less than 4 months (Kim and Kim, 2016). By analysing the statistically
obtained data of flat foot deformity between male and female subjects, we concluded that
there is a higher number of deformities in boys, although the result has no statistical
significance. So, when we summarise everything, we come to the conclusion that
exercises are the most effective method in correcting flat feet because exercises encourage
muscles to give the foot a proper arch, constantly giving information to the central
nervous system how the arch should look even when not in the exercise process. In this
way, the central nervous system encourages the muscles to keep the foot in the correct
position even when not in the process of exercising. The above said, obliges us, as
physical education teachers, to regularly perform foot controls on students and, if we
notice certain deviations, to give a suggestion to both students and parents, how and in
what way they should act.
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