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ABSTRACT. Wrestling as a performance sport needs to be physically healthy and having well balance as well as physiological,
psychological, technical, tactical, and basic motoric properties. The balance in wrestling is very important and the structure of
the sole of the foot plays an important role in the balance of the wrestlers. It is seen that the wrestling shoes are not considered
so much in terms of the degree to which athletes' health affects during the first years when they were officially worn.

The aim of the study was to examine the effectiveness of a new wrestling shoe design and prototype on the wrestlers.
Dynamic foot motion analysis and detection of foot sensor with bluetooth sensor were used. 80 randomly selected wrestlers
age 14 and 30 who were active and living in province of Malatya and Kahramanmaras were examened.

It is known that the shoes used in wrestling sport are officially unchanged from the first days until today. In these shoes, it was
found that there is no heel elevation and orthopedic arch support. It is thought that this situation affects the prevelance of
flatfoot in wrestlers. For this reason, the redesign of wrestling shoes that have been used for more than 100 years is among the
priority targets of protecting athletes' health. Therefore, it is expected that this new wrestling shoe to be designed will reduce
the prevalence of flat feet in wrestlers and improve the quality of life of individuals dealing with wrestling.

Dynamic foot pressure analysis was made for the all wrestling shoes. Plantar pressure distribution of the fore and rearfoot was
computed in dynamic conditions by means of force cells located on the insole. At the end of the analysis, it was only seen in the
new designed wrestling shoe that body weight did not transferred through the arch region of the foot and follows the ideal
transition route from back of the foot towards the front throughout the lateral side of the foot. At the end of analysis, the gait
line and the center of pressure of the wrestlers were seen to be most ideal level in the new designed shoe.

Thus, increasing the performance and success of the athletes are possible by using the most innovative products. The main
aim of our future research is to design a new generation of wrestling shoe which provides the athlete with the highest athletic
performance by allowing the human foot to act according to its anatomical structure with unique functionality.
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AHOTALIA. bopoTbba AK BUL CMOPTY BUCYBAE BUMOTY [0 HAAABHOCTI CNOPTCMEHA $i3MYHOro 340poB'sA i rapHoro 6anaH-
Cy TiNa, a TakoX Takmx GaKTopiB MifroToBNeHOCTi, AK $i3i0N0riyHOI, MCUXONOFIYHOI, TEXHIYHOI | TaKTUYHOI. BanaHc Tina B
60pOoTbOI Ay>Ke BaXNMBUI, a CTPYKTYpa NigoLWBU CTOMY FPA€E BaXNUBY POJib y piBHOBa3i 6opLiB. Bigomo, wo B3yTTa And
60pOTbOV HE Tak BaX/IMBO 3 TOUKM 30PpY CTYNEHS BMMBY Ha 30POB’A CMOPTCMEHIB, 0COBNMBO B NEPLLi POKY iT HOCIHHS.
Mema. BuBuntn epeKTMBHICTb HOBOTO AM3aliHy i IPOTOTUMY B3YTTA ANA 60pUiB.

Memoodu. [JuHamiyH1in aHani3 pyxy CTonu i BUABMIEHHSA AaTyMKa CToNY 3a gornomoroto cuctemn FWD2=SPORT. Bu6ipka
cknaganacs 3 80 BUMNaKoBo BUOpaHux 6opuiB 14-30 pokiB, siKi BENN aKTUBHUI CMOCIO XXMUTTA NPOXMBaNu B NPOBiHLil
Manartba i Kaxpamanmapac.

Pe3ynemamu. B3yTTs, AKe BUKOPUCTOBYETbCA B 60POTHOI, 0PiLifiHO He 3MiHIOBANOCA 3 NEPLUNX AHIB BUKOPUCTAHHA. Y
LbOMy B3YTTi BiACYTHi NiABULIEHHA ANA N'ATK | opTonefMyHa ornopHa apKka. BBaxkaeTbca, Wo UA ciTyalia BNAMBaE Ha
PO3BUTOK MIIOCKOCTOMOCTi Yy 60puiB. MogepHi3aLia cnopTMBHOrO B3yTTs, AKe BUKOPUCTOBYBanocA noHag 100 pokis, €
OfHVM i3 NPIOPUTETHUX 3aBAaHb 3aXUCTY 340POB'A CNOPTCMEHIB. OTXe, OUiKYETbCA, WO HOBE BOPLiBCbKe B3YTTA 3MeH-
LINTb PO3BUTOK MIOCKOCTONOCTI y 60pLiB i MOAINWWTL AKICTb XUTTA NoAEN, AKi 3alMatoTbca 60poTb60oI0.

JnHamiyHMIM aHani3 TUCKY B Horax 6yno 3pobneHo AnA BCix 60pLiBCbKMX YepeBUKiB. Po3noain nogowsBoBoro TMcKy ne-
penHbOl | 334HbOT YaCcTMH CTOMMN PO3pPaxoByBany B AMHAMIYHUX YMOBaX 3a JOMOMOro CUIOBUX OCEPefKiB, pO3TaLlo-
BaHMX Ha yCTinyi. HanpukiHui aHanisy Tinbku B HoBoMy B3yTTi A1 60poTb61 6yno BUAHO, WO Bara Tifla He nepefaeTbes
yepes apoyHy 0651acTb CTONU i BMNIMBAE Y HAaMPAMKY nepexofy Bif 3aAHbOI YaCTVHU CTONU A0 NepefHboi YacTUHM i Mo
BCili GiUHIN CTOPOHI cTonu. Y npoLeci NpoBefeHoro aHanisy byno 3anponoHOBaHO ifeanbHe B3yTTA Ha OCHOBI LEEHTPY
TUCKY i NiHiT Xogun y 6opuiB.

BucHosku. lMigBuLLeHHA NPOAYKTMBHOCTI Ta YCMiXy CMOPTCMEHIB MOXINBO 3aBAAKN BUKOPUCTAHHIO iIHHOBALiMHNX Mif-
xopfiB. OCHOBHA MeTa HalUMX MaibyTHiIX JOC/igXeHb — po3pobKa 60PLIBCbKOIO B3yTTA HOBOFO MOKOMiHHS, fAka 3a6e3-
neyye CNopTCMeEHa BNCOKMMU CMOPTUBHUMU XapaKTepUCTKaMU, JO3BONAIYM HO3i NIOAMHN OIATY BiANOBIAHO [0 NOro
aHATOMIYHOI CTPYKTYpPOIO.

KniouoBi cnoBa: 60poTb6a, B3yTTs AN1A 60p0oTboU, NIOCKOCTONICTb, AN3aliH B3YTTA.
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Introduction

When the historical process is examined, it is stated in
the various sources that shoes used in daily activities are
used in sport activities but the change started in shoe de-
signs with the use of rubber on the sole of shoes at the
beginning of 1800s [5]. It is known that the production of
sports shoes started in 1900s [7] and the first wrestling
shoes were worn in the 1908 Olympics.

Wrestling is a combat sport for two people to bring each
other’s back to the ground or to gain technical superiority
by using all the physiological and psychological forces on a
certain area within a certain time period without using any
materials or vehicles [ 1]. Wrestling as a performance sport
needs to be physically healthy and having well balance as
well as physiological, psychological, technical, tactical, and
basic motoric properties. The balance in wrestling is very
important and the structure of the sole of the foot plays an
important role in the balance of the wrestlers.

Itis seen that the wrestling shoes are not considered so
much in terms of the degree to which athletes’ health af-
fects during the first years when they were officially worn.
Because, in the International Wrestling Rules book pub-
lished by the International Wrestling Federations Union, it is
stated that “Wrestlers should wear shoes to support their
wrists. Used shoes should be without heeled, with claws,
without paws, no clasps, no metallic parts and without
laces. Shoes with shoelace should be wrapped in a band-
age so as not to be untied during the competition. Each
contestant is obliged to check the bandage of his shoes
before coming to the mat” [3]. This rule was written not
to damage the opponent during the wrestling competi-
tion but no information was given about the ergonomics or
structural features of the wrestling shoes.

In our pilot study, the rate of flatfoot prevalence in the
wrestlers was found to be twice as high as in other sports
branches. Considering that the shoes used in the wrestling
have not changed much since long time, it is necessary to
design the shoes that protect the athlete’s health.

Therefore, the aim of this study was to design a new
wrestling shoe that would not only harm the opponent
during the competition but also prevent the athlete from
becoming a flatfoot.

Materials and method

Dynamic foot motion analysis and detection of foot sen-
sor with bluetooth sensor F-VScan/ Versatek Wireless/Data
Logger system (FWD2-SPORT) was made on brand com-
puter software (Fig. 1-2).

Wrestler in Turkey constituted the population of the study
and the sample of the study consisted of 80 randomly select-
ed wrestlers who were active and living in province of Malatya
and Kahramanmaras. The age of participants who agreed to
participate the study voluntarily was between 14 and 30.

Because of its reliable, simple and easy to apply, sole of the
foot type of the participants were determined by podoscope
(Chinesport Sp.a., Udine, Italy) as seen in Figure 3 (Kanath

FIGURE 2 — Image
of foot pressure
analysis

| FIGURE 3 — Image

FIGURE 1 — of Podoscope

Dynamic foot
analysis system
with bluetooth
and sensor

ve ark., 2001; Aydog, 2004; Volpon, 1996; Igbigbi, 2002).
Pressure of the foot during movement was measured with
FlexinFit system, which is composed of flexible foot sensors,
wireless data logger and software (Sensor Medica, Roma,
Italy). FlexinFit system is the evolution in the biomechanical
and postural analysis, to date tied to the almost exclusive
use of baropodometric platforms. With more than four hun-
dred sensors, the system allows to perform precise analyses
inside the patient’s shoe, to check the exam development in
real time and to record the data flow up to four hours (Fig.
1). Dynamic medial and lateral plantar pressures were also
calculated (Fig. 2). Gait analysis were performed to determine
foot pronation by following the center of pressure gait line.

Results

Gait analysis with different wrestling shoes

New designed wrestling shoe has different sole, arch
height, vamp and wrist wrapping design from other wrestling
shoes (Fig. 4a). Whereas the most preferred wrestling shoe
by wrestlers is Adidas Combat Speed 4 (Fig. 4b), One of the
latest model wrestling shoes produced by Adidas is ]S John
Smith (Fig. 4c).

Dynamic foot pressure analysis was made for the all
wrestling shoes. Plantar pressure distribution of the fore
and rearfoot was computed in dynamic conditions by
means of force cells located on the insole (Fig. 5). At the end
of the analysis, it was only seen in the new designed wres-
tling shoe that body weight did not transferred through
the arch region of the foot and follows the ideal transition
route from back of the foot towards the front throughout
the lateral side of the foot (Fig. 5a). However, in other two
shoes, it was seen that it passed through the arch region

<7

FIGURE 4 — Different types of wrestling
shoes:

(a — new designed wrestling shoe; b — Adidas
Combat Speed 4-D65552; ¢ — Adidas JS John
Smith-017831
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FIGURE 5 — Dynamic foot pressure analysis:
a — New designed wrestling shoe, b — Adidas Combat Speed 4 - D65552; ¢ — Adidas
JS John Smith-017831

and most of the weight of the wrestler centered to the
front region of the foot (Fig. 5b, c)

At the end of analysis, the gait line and the center of pres-
sure (COP) of the wrestlers were seen to be most ideal level
in the new designed shoe (Fig. 6a). But, it was seen that gait
line of the wrestlers was on the arch region and limited to
small area on other shoes (Fig. 6b, c). Moreover, COP of the
wrestlers was not balanced and scattered between the feet.

Discussion

The idea of designing a new wrestling shoe was born
from a need. As a result of the pilot studies, it was found
that the prevelance of flatfoot was very high in the wres-
tlers. It is also seen that there are problems related to
the sole designs of the existing wrestling shoes. When the
related literature is examined, it has been reported that
more than 3-4 times of body weight is put on the feet when
exercising. For this reason, one of the most important ma-
terial used in sports is sports shoes.

The middle part of the shoe sole should provide the
cushioning and balance function as in the shock absorb-
ersin cars [6]. For this reason, functionality in shoe designs,
fulfilling the needs of the user and contributing to technical
performance are among the main features of today’s de-
sign approach [8]. If the shoes are suitable for the sports
branch and athletes, they can improve the performance of
the athlete. On the contrary, they can reduce performance
and damage the athlete. In this respect, incorrect shoe
design or choice can cause irritating and pain-enhancing
results. It is also likely to cause foot deformations if used
long-term. Therefore, appropriate ergonomics applications
and selection is a complementary element in athletic per-
formance and health [2]. In this respect, the anatomical

FIGURE 6 — Gait line and displacement of center of pressure:
a — New designed wrestling shoe; b — Adidas Combat Speed 4-D65552; ¢ — Adidas
JS John Smith — 017831

structure of the foot and the ergonomic elements for the
type of sport are effective in determining the design.

Freestyle wrestlers tend to lean forward while wrestling,
and the center of gravity of the wrestlers is constantly shift-
ing when the pushing and pulling actions applied by oppo-
nent in different directions, i.e. forward, backward, right or
left, to disrupt the balance during wrestling. At this time, the
sole of the foot extends the contact surface area with the
mat to provide the balance. However, due to the flexibility of
the mat or sole of the shoe, more than the desired surface
of the foot touches the mat. This situation is thought to
cause more flatfoot prevalence in freestyle wrestlers.

Moreover, wrestling shoes wrapping the ankle and the
laces tied firmly around the ankle limit the functions of the
Achilles tendon and tibialis posterior muscle. This situation
strengthens the belief that freestyle wrestling cause the prev-
alence of flat foot. For this reason, it has been thought that
wrestling shoes which have been used for a long time should
be redesigned and athletes” health should be protected.

In the investigations, it was found that the sole of the
Adidas 017831 ]S John Smith brand wrestling shoe had a
very narrow surface. Enes [4] proposed that the outer sur-
face of the shoe sole should be covered with the material
suitable for the floor characteristics and designed to the
branch of sports. Considering these points, it is believed
that current wrestling shoes are not suitable for wrestling.

Conclusion. Therefore, increasing the performance
and success of the athletes are possible by using the most
innovative products. As a conclusion, we designed a new
generation of wrestling shoe which provides the athlete
with the highest athletic performance by allowing the hu-
man foot to act according to its anatomical structure with
unique functionality.
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