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Summary

Background. According to the data from the World Health Organization, the condition of
children’s feet is unsatisfactory. An effective solution to this problem requires the development
of pedagogic and health correction technologies, the basis of which should consist of the joint
effort of orthopedists, coaches and the family, founded on the advice of orthopedists, therapeutic
swimming and corrective gymnastics. The aim of this research is to study the effectiveness of
the technology of orthopedist-coach-parent joint activity in correcting foot problems in children
between the ages of 11 and 12.

Material and methods. The condition of the locomotor system in children was assessed using
the plantographic method. In order to correct foot disorders, a program was developed whose
effectiveness was studied in a scientific pedagogical experiment.

Results. As a result of the pedagogical experiment, the indicators of the first degree of flat
feet of all 5 children in the experimental group were significantly reduced, and no significant
improvement was recorded in the control group.

Conclusions. The results of the research showed that the correction of deviations in the
locomotor system is more effective if it is carried out as a result of collaboration between the
orthopedist, a coach and parents, using therapeutic swimming and corrective gymnastics, as well
as maintaining the orthopedic regime.

Keywords: pedagogical experiment, foot deformity, orthopedist, coach, parent

Streszczenie

Wprowadzenie. Zgodnie z danymi Swiatowej Organizacji Zdrowia stan stép dzieci jest niezado-
walajacy. Skuteczne rozwigzanie tego problemu wymaga opracowania technologii pedagogicz-
nych i korekcyjnych, ktérych podstawa powinien by¢ wspélny wysitek ortopedéw, treneréw i ro-
dziny, oparty na radach ortopeddéw, ptywaniu w celach zdrowotnych i gimnastyce korekcyjnej.
Celem tego badania jest analiza skuteczno$ci technologii wspélnych dziatan ortopeda-trener-ro-
dzic w korygowaniu wad stép u dzieci w wieku od 11 do 12 lat.

Material i metody. Stan narzadu ruchu u dzieci oceniano metoda plantograficzna. Do celéw ko-
rygowania wad stép opracowano program, ktérego skuteczno$¢ badano w naukowym ekspery-
mencie pedagogicznym.

Wyniki. Rezultatem eksperymentu pedagogicznego byto to, ze wskazniki ptaskostopia pierw-
szego stopnia u wszystkich 5 dzieci z grupy eksperymentalnej ulegly istotnemu obnizeniu, przy
czym w grupie kontrolnej nie odnotowano istotnej poprawy.

WhiosKi. Przeprowadzone badania wykazaty, ze korekcja wad narzadu ruchu jest bardziej sku-
teczna, jesli jest prowadzona w formie wspo6tpracy ortopedy, trenera i rodzicéw, z wykorzysta-
niem ptywania w celach zdrowotnych i gimnastyki korekcyjnej, a takze z utrzymaniem kontroli
ortopedyczne;j.

Stowa kluczowe: eksperyment pedagogiczny, deformacja stopy, ortopeda, trener, rodzic
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Introduction

Maintaining, strengthening and restoring children’s health is an important aspect of the educational and
health systems, as well as of the family, as the locomotor system of the growing generation is currently in
a woeful condition.

According to data from the World Health Organization, among a number of diseases of the locomotor system
the most common are foot deformities (FD), the percentage of which, according to some literary sources, is 69%
[1]. One of the most common locomotor disorders is flat feet, which has been identified in between 20% and 30%
of children worldwide [2,3].

Locomotor system disorders, in particular foot disorders, may impair children’s health and the quality of
their lives [4,5]; they may cause detrimental consequences with secondary pathologies of the ankle, knee, hip
and even lumbar vertebrae [6], and lead to deterioration of functions and disability of the lower extremities [7].

In the Republic of Armenia this problem is widespread and between 39% and 44% of children have functional
deviations, most common among which is the locomotor system [8].

Improving children’s health is the responsibility of health, sports and educational institutions, together with
parents. The use of physical education in the family is of great importance, and may be quite effective in solving
this problem [6]. The importance of the correction process comes from parents’ and teenagers’ tendency to lean
towards conservative approaches, e.g. the use of physical exercises, when engaged in correcting LS problems
[9]. It should be emphasized here that this approach is certainly effective in combination with other methods
of correction, in particular with therapeutic swimming. Methods of correction of the LS with physiotherapy at
home may be an important approach.

The co-operation of this trio of orthopedist, coach and parents should form the basis for and even guarantee
a resolution of the LS problems, an improvement in health and an increase in the children’s quality of life.
Teamwork is also one of the most important elements of the Scientific Exercises Approach to Scoliosis (SEAS)
method [10]. Effectively solving the problem by such co-operation requires a new approach in pedagogical and
health technologies.

In the collaboration of the trio physical education, particularly the use of physical exercise, plays an important
role. Therapeutic swimming [11] and corrective gymnastics (therapeutic physical culture) have a special place
in this respect as an effective means of improving health. According to some authors, the correction of FD [12]
through therapeutic swimming and corrective gymnastics training have the potential to be effective, especially
when performed in combination. It should be noted that corrective gymnastics training may be performed at
home and may in such conditions be more effective given parents’ concern and the possibility of their constant
supervision. The combination of corrective gymnastics classes at home and the therapeutic swimming classes
in the pool should be implemented. This process may, however, only be effective in cases when the coach and
parents have the necessary knowledge and appropriate skills.

The correction of the LS in the orthopedist-trainer-parent format is touched upon in the literature available.
It may be therefore noted that the co-operation of this trio is yet to be practically formed, developing the
technology of such an approach and revealing its effectiveness.

The aim of this research is to study the effectiveness of the orthopedist-coach-parent collaboration in

correcting foot problems in children aged between 11 and 12.
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Material and methods

The research comprised four methods: the study and analysis of scientific and methodological literature,
a sociological survey among swimming coaches and parents, developed according to the recommendations
proposed in special literature [13], plantography [14] and mathematical statistics [15].

Plantography, as recommended by Chizhin [14] was used to determine the condition of children’s feet. The
study was carried out as follows: the subject sits on a chair and cosmetic ointment, glycerin or vegetable oil is
applied to the sole of the feet. The subject then stands up on both feet at the same time on a piece of paper placed
on the floor [16]. Since the oil spreads quickly across the paper, we immediately trace around the footprints on
the paper with a pencil. Corresponding lines are then drawn on the resulting footprint and marked with specific
letters (Figure 1).

Figure 1. Assessment of the condition of the foot

The line AB on the inside of the foot is drawn. The line CD is then drawn from the center of the heel to the
base of the second toe and its center is determined. From the center of the line CD, a perpendicular line EG is
drawn crossing the line AB and the outer edge of the foot. The segments EF and FG are then measured. In order
to determine the shape of the foot, the Chizhin index is calculated using the following formula: I=(EF/FG). The
results are evaluated as follows:

- 1=0.0-1.0 the foot is not flattened,
- 1=1.1-2.0 - flattened or flat feet (1** degree),
- I=2.1 and more - the foot is flat (2™ degree).

The pedagogical experiment (PE), during which the technology developed by us was tested was considered
of especial importance. It aims at co-operation between a doctor, a coach and a parent, and aims at correcting
deformities in LS with the objective of revealing its effectiveness. The recommended technology required the
theoretical knowledge regarding the correction of deformities of LS, orthopedic foot care and therapeutic
swimming lessons in the pool and corrective gymnastics at home.

Providing adolescents with theoretical knowledge is important, since they, in particular, care for their backs
at a low level [17]. We suppose that this refers also to foot care. Providing theoretical knowledge to parents
was especially important [18] because we consider it insufficient, which is confirmed by the results of our
sociological research. The selection of the proposed physical exercises was based on recommendations in the
literature [11,12,18-22].

The results of the study were processed by calculating the relevant indicators determined by the aims of the
study, and the reliability of the difference between the average values of the data for the variant of interdependent
and independent groups was determined. Statistical significance was set at p<0.05 [15]. The widely used
statistics program SPSS (version 16) was used for numerical data processing. Mathematical analysis required
the numerical values be determined on the basis of the Kolmogorov-Smirnov test, designed to characterize the
features of the distribution of the analyzed sample (Table 1).
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The table also contains the data of only the 5 children in the experimental and control groups, who suffered
15t degree flat feet. Research of the locomotor system, the sociological survey and the PEs were carried out in
2022 in Yerevan, Armenia.

Table 1. The normal distribution of indicators of plantograms of 1s* degree flat feet (right and left feet) in the experimental
and control groups (One-Sample Kolmogorov-Smirnov Test)

. Plantogramm
Plantogramm of right | Plantogramm of fleft foot Plantogramm of
of left foot,
Parameters Indicators foot, experimental right foot, control . left foot, control
experimental
group group group
group
n 5 5 5 5
Mean 3.00 3.00 2.40 3.00
Normal
Standard
parameters o 1.581 1.581 1.140 1.581
deviation
Absolute 0.136 0.136 0.237 0.136
Most extreme —
i Positive 0.136 0.136 0.237 0.136
differences
Negative -0.136 -0.136 -0.163 -0.136
Test statistic 0.136 0.136 0.237 0.136
Asymptotic .
T (2-tailed) 0.200 0.200 0.200 0.200
significance

Priortotheresearch and theimplementation of the PE, written consent was obtained from all the participants,
parents and coaches for the sociological survey, diagnosis, implementation of the PE. The processing of the
digital data and the publication of the data was thereby obtained as well. This was discussed and approved by
the Scientific Research Ethics Committee of the Armenian State Institute of Physical Culture and Sport (Decision
No. 2023-H-1).

The sociological survey, consisting of open and closed questions, was carried out among 50 parents of
children attending swimming classes, in order to improve the level of relevant knowledge and increase practical
techniques regarding FD. The survey revealed that most parents are unable to assess even approximately the
condition of their children’s feet and ways of correcting existing deformities by dint of physical exercise.

A corresponding survey was also conducted among 18 swimming coaches with at least 6 years’ coaching
experience. The research showed that the majority of coaches do not fully understand the approaches used
to correct FD. It should be noted that the sociological survey conducted among the coaches and parents is one
of the important stages of the research and the results also formed the basis for developing the content of the
experimental program.

In order to improve the knowledge of parents and coaches on the treatment of FD, we developed a program
on FD including the necessary theoretical knowledge, series of physical exercises and methodical instructions
aimed at correcting existing deformities. The program was developed in accordance with the recommendations
found in literature [11,12,18-22].

Before the PE the program’s methodological instructions were given to the parents of children and to the
coaches included in the PE, so that they could acquaint themselves with them. Seminars were also held on the
issues and consultations if necessary.

The effectiveness of the theoretical and practical sections of the corrective program developed was assessed
in the PE with children enrolled in experimental groups. The preliminary research examined 35 cases of FD
from 56 examined children. With the consent of the parents, 8 children with FD (in the experimental group)
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participated in the experiment. An equal number of children were included with parental consent in the control
group. In the subsequent 19 cases of FD the parents did not wish to include their children in the research.

The pedagogical scientific experiment was carried out on the correction of FD in order to assess the
effectiveness of the program. It was conducted under the supervision of a coach in the pool and with the
participation of parents of children with FD at home. Children between the ages of 11 and 12 years from the
experimental and control groups were enrolled in the experiment. Three children with 2 degree longitudinal
flat feet and 5 children with 1°* degree longitudinal flat feet (taps) were enrolled in the experimental group. The
control group also included 3 children with 27 degree flat feet and 5 children with 1 degree flat feet.

Classes with children with FD in the experimental group were carried out according to the program. Classes
took place three times a week for six months and lasted 45 minutes. A total of 72 training sessions were held.
All children had mastered the swimming strokes used in the experiment. The content of the program included
not only different swimming styles, but also special corrective exercises. The sequence of exercises was as
follows: in the preparatory part of the training session, breathing and preparatory exercises were carried out for
between 8 and 10 minutes. In the main part of the training sessions (25-30 minutes), as well as general swimming
exercises, some exercises designed to strengthen the locomotor system of the lower limbs were performed, for
example, from a standing position on the bottom of the pool making so-called caterpillar movements with the
toes, moving forward. The next exercise involved cycling movements with the feet touching the back and holding
the pool wall or the swimming lane. The children also did this with a small weight attached to their feet (a rubber
ring), jumping out of the water by pushing off from the bottom of the pool. They also swam with fins among
other exercises. The set of exercises consisted of 10 drills. In the final part of the training sessions (3-5 minutes),
free swimming, muscle relaxants, breathing exercises and entertainment were prescribed. During the training
sessions the children swam about 600 m.

In authors’ opinion, the 6-month program of scientific experiments is not so tedious, since 45-minute
swimming classes formed only part of the main section, correctional swimming came out of the entertaining,
main and final parts of the training.

Children from the experimental group also did special corrective exercises recommended by us under
parental supervision at home three times a week on days when they did not attend the pool. The parents of the
children were also given relevant theoretical knowledge on FD. In the 6 months of the scientific experiment at
home parents conducted 72 sessions. Each lesson lasted 45 minutes and consisted of an introductory section
(8-10 min.), a main section (25-30 min.) and a final section (3-5 min.). Children did the exercises in different
positions, such as lying on their backs, sitting and standing, 10 exercises each, including short foot exercises. Ten
exercises were done walking and toe exercises were done using different objects. Exercises such as walking on
the toes, the heels, with the feet placed parallel on the outer edge were widely used. Classes were held barefoot
or in soft cloth gym shoes.

The exercises were aimed at strengthening the muscles of the anterior and posterior tibia, the muscles of the
foot, the long flexor of the big toe that moves the big toe, together with the muscles of the inner, interosseous
plantar, involved in maintaining the medial longitudinal arch. The children also performed exercises to stretch
the flounder, calf, short fibular and other muscles of the lower extremities. These exercises were performed in
accordance with the relevant guidelines [18,20-22]. For six months the experimental and control groups had the
same number (72) of swimming sessions.

The children of the experimental group also followed the advice given by the orthopedist regarding the daily
orthopedic treatment, for example, choosing the right shoes, pouring cold water on their feet, walking barefoot
on sand and grass, correctly planting the feet when doing exercises, when walking, and relieving foot tension by

relaxing them.
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Results

Analyzing the data from the sociological survey of the parents of the children attending swimming sessions,
it could be concluded that not all parents could correctly assess the condition of their children’s feet.

Only 32% of the parents interviewed assessed the condition of their children’s feet as bad, but half of them
came to this conclusion after the orthopedist’s diagnosis. As a result of the plantographic examination, which
was carried out, it was discovered that 27 of the 65 children (42%) had 1t degree flat feet, and 8 (12%) had 2"
degree flat feet. This was confirmed by an orthopedist. 22% of parents said they could correct foot problems, but
only 29% correctly described the list and content of the necessary exercises.

In the light of the survey, it became clear that the coaches’ knowledge was also rather scant. 89% of them
stated that they considered swimming itself adequate treatment for FD. While swimming in such cases has
a therapeutic effect, the full effect requires the performance of the special exercises.

Analysis of the data from the foot, in particular the plantogram, before the experiment (Table 2) revealed

that the children examined did not differ in terms of the indicators of 15t and 2" degree of flatfoot.

Table 2. The comparative indicators of the plantographic examination of the foot of the experimental and control groups

prior the experiment

. Arch index of the foot
Indicator
(score)
Right foot Left foot
Degree of flatness t 7] t 7]
(X+0) (X+0)
Experimental group 1.37+0.02 1.31+0.03
1* 0.68 >0.05 1.03 >0.05
Control group 1.35+0.03 1.34+0.06
s Experimental group 212 ) ) 2.14 ) )
Control group 2.13 211

Notes: * 15t degree flat feet, ** 2" degree flat feet

The analysis ofthe data from the PE revealed thatthe program used in the experimental group had a significant
impact on the correction of FD (Table 3). First-degree flatfeet indicators decreased significantly and statistically
in the experimental group. There was, however, no significant change in the control group. The indicators of 2"
degree flat feet remained unchanged in the experimental and control groups.

Table 3. Plantographic indicators of the foot before the experiment and after the experiment in the experimental and

control groups (X+o)

. Arch index of the foot
Indicator
(score)
. Right foot Left foot
Condition of
BE! AE? X*-x2 BE! AE? X*-x2
the foot 1 2 t D 1 2 t D
x) | X9 to 09 09 to
0.18 0.11
E3 1.37 1.19 7.53 <0.01 1.31 1.20 5.12 <0.01
” +0.05 +0.05
0.06 0.07
c* 1.35 1.29 2.14 >0.05 1.34 1.27 2.12 >0.05
+0.07 +0.08
E3 2.12 2.12 - - 2.14 2.15 - -
2**
(ond 2.13 2.12 - - 2.11 2.13 - -

Notes: * 15t degree flat feet, ** 2¢ degree flat feet, BE! - before the experiment, AE?- after the experiment, E? - experimental

group, C*- control group.
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Discussion

One of the problems related to the deterioration of children’s health are the disorders of the locomotor system,
particularly those affecting the feet. FD in turn may lead to unwanted consequences of the lower extremities,
and in many cases do [6]. It is therefore necessary to take measures to correct the defects in the locomotor
system effectively and prevent other health problems [23,24].

Some authors mention the importance of corrective exercises in the correction of flat feet [24-27]. As
aresult of their research, Lazuta et al. [28] concluded that special corrective gymnastics exercises, taken twice
a week for 20 minutes over 4 months are effective in correcting 1°* degree flat feet. They are also convinced
that in more complex cases of flat feet corrective exercises are needed over a longer period of time and more
frequently per week [28]. We also feel confident therefore that regularly taken corrective physical exercises,
including strengthening exercises, are vital in improving the condition of the foot. This also accords with other
authors, as was substantiated in the research Golchini et al. [18]. An interesting approach was used in one of the
studies. The results of this indicate the beneficial effect of plyometric exercises on improving foot condition [29].
Kazantseva [30] obtained similar results from experiments on children using jumping exercises on an elastic
support, exercises on a trampoline, on an acrobatic track and on a double minitramp. In study Kamalakannan et
al. jumping exercises with a skipping rope were used to correct flat feet [31]. The results our study achieved are
also consistent with the data of Kazantseva [30], and Kamalakannan et al. [31].

The harmonious co-operation between doctors, teachers, parents and children also plays its part. Our studies
confirmed the effectiveness of this approach, but, unlike other studies, we include a swimming coach. The
importance of co-operation between parents and children with professionals working on deformity correction
is noted by a number of researchers [32].

It is necessary to note that conversations with children and parents revealed that children participate in
these sessions with great pleasure and do not get too tired. Their desire to resolve problems in the locomotor
system motivated children and their parents and they showed a keenness to exercises at home, addressing
a number of problems.

In order for the parents’ effort to be effective in correcting locomotor system disorders, parents must have
appropriate knowledge, which, as the results of our study have shown, currently stands at a low level. Some
authors point out the importance of providing parents who are addressing their children’s problems with all the
necessary information [33]. This was one of the reasons we conducted our seminars and training sessions with
parents on these issues. Parents were also given relevant practical advice for performing corrective exercises
at home.

The environment in which parents help their children is the family home because it is full of warmth and
care; it may have “unlimited” duration and be materially beneficial. The role of the family in resolving such
problems in children is especially important in the Republic of Armenia, due to the financial limitations of the
state (polyclinics), specialized public organizations and foundations, and the briefness of the services available.
This situation cannot help the issue. All this means that family members need to be equipped with the necessary
knowledge and practical abilities and skills to increase the role of parents in solving spinal and FD.

It should also be noted that the professional qualifications of those conducting the correctional treatment is
important, as is emphasized by Banjevic [34]. We also emphasized the activities aimed at improving coaches’
theoretical knowledge and practical abilities. In the process of correcting LS violations we also noted the
importance that children follow the recommendations of an orthopedistin maintaining hygienic daily treatment.
These tips concerned the issues on which they should receive relevant information, such as pouring cold water
on the feet, walking barefoot on sand and grass; the correct setting of the feet when training, when walking;
the correct selection of shoes. Since there are no specific recommendations in the literature regarding the way
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patients with flat feet acquire this knowledge, we consider it appropriate to draw an analogy with the experience
of teaching patients with posture problems, as mentioned in their works by a number of authors [35,36]. This
approach formed the basis of the results of the correction of foot disorders recorded in the PE.

Conclusions

1. The study and analysis of literary sources revealed that FD loom large in the problems of locomotor system
common today.

2. The sociological survey carried out among children’s parents and swimming coaches revealed that their
knowledge and practical skills in identifying disorders in the locomotor system and their correction are
insufficient in carrying out this task effectively.

3. Studies of the locomotor system, particularly the feet, among school-aged children in Yerevan, Armenia,
revealed that 62.5% of 56 children examined had various degrees of FD.

4. Based onthe results of scientific and methodical literature and sociological survey, a pedagogical technology
for correcting FD in children’s locomotor system was developed and applied in a 6-month scientific
experiment.

5. As a result of the orthopedist-coach-parent collaboration based on the implementation of a developed
program for the diagnosis of disorders, therapeutic swimming, therapeutic gymnastics and orthopedic
treatment, it was possible to achieve a statistically significantimprovement in deformities, such as 1s*degree
flat feet. In children with 2" degree flat foot, no improvement in the condition of the foot was in evidence at
the end of the PE.

6. Inorderto correctlocomotor system disorders, itis recommended that appropriate knowledge and practical
skills be improved in parents and coaches. These are diverse including special TV programs, materials
posted on the Internet in Armenian, special information corners organized in polyclinics, consultations,
published methodological guidelines.

7. For coaches, the swimming federation could organize training seminars and relevant lectures. Practical
training sessions may be conducted in higher and secondary specialized educational institutions for training
coaches and teachers of swimming.

Disclosures and acknowledgements

The authors declare no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article. This work was funded by the authors.

References:

1. www.clinvest.ru [Internet]. [League for the Promotion of Podiatry: 77% of cases of flat feet are the result
of improper formation of the child’s foot] [access 2023 March 10]. Available from: https://www.clinvest.ru/
jour/announcement/view/7003?locale=ru_RU (in Russian).

2. Sulistyowati A, Rosida L. Effect short foot exercise on the medial longitudinal arch in flat foot patients:
narrative review. Proceedings of the 14th University Research Colloquium. 2021; 549-562.

3. Suciati T, Adnindya Msy R, Septadina I, Pratiwi P. Correlation between flat feet and body mass index in
primary school students. Sriwijaya International Conference on Medical and Sciences IOP Conf. Journal of
Physics: Conf. Series. 2019; 1246: 012063. https://doi.org/10.1088/1742-6596/1246/1/012063

-176 -



Health Prob Civil. 2023, Volume 17, [ssue 2 Flat feet in children: the state of the problem...

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Xu L, Gu H, Zhang Y, Sun T, Yu ]. Risk factors of flat feet in children: a systematic review and meta-
analysis. International Journal of Environmental Research and Public Health. 2022; 19(14): 8247.
https://doi.org/10.3390/ijerph19148247

Lopez DL, Bouza PMA, Requeijo CA, Saleta CJL, Batuista CA, Tajes FA. The impact of foot arch height on quality
of life in 6-12 year olds. Colombia Med. 2014; 45(4): 168-172. https://doi.org/10.25100/cm.v45i4.1690
Turner C, Gardiner D, Midgley A, Stefanis A. A guide to the management of paediatric pes planus. AJGP. 2020;
49(5). https://doi.org/10.31128/A]GP-09-19-5089

Abich Y, Mihiret T, Yihunie Akalu T, Gashaw M, Janakiraman B. Flatfoot and associated factors among
Ethiopian school children aged 11 to 15 years: a school-based study. PLoS One. 2020; 15(8): e0238001.
https://doi.org/10.1371/journal.pone.0238001

Mkrtchyan SA. [The incidence of schoolchildren in Yerevan according to preventive medical examinations].
In: Proceedings of the 3rd All-Russian Congress with international participation in school and university
medicine. Moscow: Scientific Center for Children’s Health RAMI; 2012. p. 251-252 (in Russian).

Gheitasi M, Bayattork M, Mahdavi SM. Effect of a long-term corrective exercises with using brace on cobb
angle and postural control of a girl with adolescence idiopathic scoliosis: a case report. Physical Treatments.
2019; 9(1): 59-68. https://doi.org/10.32598/PT].9.1.59

Day JM, Fletcher ], Coghlan M, Ravine T. Review of scoliosis-specific exercise methods used to correct
adolescent idiopathic scoliosis. Arch Physiother. 2019; 9: 8. https://doi.org/10.1186/s40945-019-0060-9
Bulgakova NZ, Morozov SN, Popov Ol, Morozova TS. [Adaptive and therapeutic physical culture]. In:
Bulgakova NZ., editor. [Swimming: textbook for universities. 3" ed., revised. and additional]. Moscow:
Yurayt Publishing House; 2020. p. 216-254 (in Russian).

Dominteanu T. Flat foot kinetoterapy, specific items associated with swimming. Indian Journal of Applied
Research. 2014; 4(2): 25-27. https://doi.org/10.15373/2249555X/FEB2014/78

Kolasheva DA., editor. [Methodology of sociological research. Methods of sociological research: Textbook
for students and graduate students]. Maykop; 2016. p. 26-35 (in Russian).

Grigoryan SV. [Assessment of physical development of children and adolescents]. Yerevan: Author’s
Publishing House; 2018. p. 55-57 (in Armenian).

Zatsiorsky VM., editor. [Sports metrology: Proceedings for institutes of physical culture]. Moscow: Physical
Culture and Sport; 1982. p. 22-26, 49-50 (in Russian).

www.ds99.ucoz.ru [Internet]. [Flat feet in children] [access 2023 March 2]. Available from: https://ds99.
ucoz.ru/_tbkp/ploskostopie.pdf (in Russian).

Minana-Signes V, Monfort-Panego M. Knowledge on health and back care education related to physical
activity and exercise in adolescents. Eue Spine ]J. 2016; 25: 755-759. https://doi.org/10.1007/s00586-015-
3953-7

Golchini A, Rahnama N. The effects of 12 weeks of systematic and functional corrective exercises on body
posture of students suffering from pronation distortion syndrome. Iranian Rehabilitation Journal. 2020;
18(2): 181-192. https://doi.org/10.32598/irj.18.2.937.1

Halemsky GA., editor. [Physical education of children with scoliosis and posture disorders]. Moscow: NC
ENAS Publishing House; 2001. p. 25-30, 34-37 (in Russian).

Halabchi F, Mazaheri R, Mirshahi M, Abbasian L. Pediatric flexible flatfoot; clinical aspects and algorithmic
approach. Iran ] Pediatr. 2013; 23(3): 247-60.

Hakobyan AL. [Features of the application of therapeutic physical culture and therapeutic swimming in the
educational system. Educational manual]. Yerevan: A. Zhamharyan Printing House; 2017. p. 50-74, 107-140

(in Armenian).

-177 -



Health Prob Civil. 2023, Volume 17, [ssue 2 Flat feet in children: the state of the problem...

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Carrasco M, Castro-Méndez A, Vilar-Palomo S, Jiménez-Cebridn AM, Garcia-Pabén Paya I, Palomo-Toucedo
IC. Randomized clinical trial: the effect of exercise of the intrinsic muscle on foot pronation. International
Journal of Environmental Research and Public Health. 2020; 17(13): 4882. https://doi.org/10.3390/
ijerph17134882

Aktifah N, Nurseptiani D, Zainita YH. The effect of strengthening ball roll exercise and strengthening heel
raises exercise on static balance in children with flat foot in Sragi Subdistrict. Gaster Journal of Health
Science. 2021; 19(2): 125-134. https://doi.org/10.30787/gaster.v19i2.571

Nikkhouamiri F, Akoochakian M, Araghi E, Nejad S. Effect of six weeks of comprehensive corrective exercises
on balance and foot pressure pattern in female adolescents with flexible flat foot. Scientific Journal of
Rehabilitation Medicine. 2020; 9(3): 72-82. https://doi.org/10.22037/JRM.2019.112614.2226
Ravichandran H, Shetty KS, Shetty SA. Effects of concentric and eccentric exercises in the rehabilitation of
flexible flat foot - a randomized trial. Saudi ] Sports Med. 2022; 22: 74-81. https://doi.org/10.4103/sjsm.
sjsm_7_22

Kim EK, Kim JS. The effects of short foot exercises and arch support insoles on improvement in the medial
longitudinal arch and dynamic balance of flexible flatfoot patients. Journal of Phys Ther Sci. 2016; 28(11):
3136-3139. https://doi.org/10.1589/jpts.28.3136

Pisal SN, Chotai K, Patil S. Effectiveness of short foot exercises versus towel curl exercises to improve balance
and foot posture in individuals with flexible flat foot. Indian Journal of Forensic Medicine & Toxicology.
2020; 14(3): 653-658. https://doi.org/10.37506/ijfmt.v14i3.10442

Lazuta S, Gerdijan N, Vukic Z. Effects of the application programme of corrective exercises on foot condition.
European Journal of Physical Education and Sport Science. 2021; 6(11): 14-28. https://doi.org/10.46827/
ejpe.v6i11.3585

Allam HH, Muhsen A, Al-walah MA, Alotaibi AN, Alotaibi SS, Elsayyad LK. Effects of plyometric exercises
versus flatfoot corrective exercises on postural control and foot posture in obese children with a flexible
flatfoot. Applied Bionics and Biomechanics. 2021; 2021: 3635660. https://doi.org/10.1155/2021/3635660
Kazantseva NV. [Correction of flat foot through jumping exercises on elastic support in children aged from
5 to 7]. [dissertation]. Ulan Ude: Buryat State University; 2015 (in Russian).

Kamalakannan M, Sri Priya S, Swetha V. Efficacy of jumping rope for young age students in relation with
bilateral flat foot. Biomedicine. 2020; 40(2): 236-240. https://doi.org/10.51248/v40i2.81

Boroja A, Bjelica B, Stankovic M, Djordjevic D, Onofrio R, [acob GS. The influence of corrective gymnastics
on correcting deformities in younger school-age children. Ita. ]. Sports Reh. Po. 2021; 10(25): 2638-2648.
Bettany-Saltikov ], McSherry R, van Schaik P, Kandasamy G, Hogg ], Whittaker V, et al. School-based
education programmes for improving knowledge of back health, ergonomics and postural behaviour of
school children aged 4-18: a systematic review. Campbell Systematic Reviews. 2019; 15: e1014. https://doi.
org/10.1002/c12.1014

Banjevic B. Analysis of postural disorders with preschool and school children at the regional level. Journal
of Anthropology of Sport and Physical Education. 2022; 6(2): 9-14. https://doi.org/10.26773/jaspe.220402
Yuan W, Wang H, Yu K, Shen ], Chen L, Liu Y, et al. Effects of physiotherapeutic scoliosis-specific exercise in
patients with mild juvenile scoliosis. BMC Musculoskelet Disord. 2022; 23: 918. https://doi.org/10.1186/
s12891-022-05857-x

Seleviciene V, Cesnaviciute A, Strukcinskiene B, Marcinowicz L, Strazdiene N, Genowska A. Physiotherapeutic
scoliosis-specific exercise methodologies used for conservative treatment of adolescent idiopathic scoliosis,
and their effectiveness: an extended literature review of current research and practice. Int. J. Environ. Res.
Public Health. 2022; 19: 9240. https://doi.org/10.3390/ijerph19159240

-178 -



