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DISTRIBUTION OF SOLE PRESSURE IN FEMALE
FOOTBALL PLAYERS*

ABSTRACT

Objective: The purpose of this study is to investigate the effect of football on sole peak
pressure, average maximal pressure and pressure—time integral soles of professional female
football players and healthy individuals.

Methods: 22 female football players (18,80 + 2,2 age) and 28 female volunteers (27,5 +6,6
age) (as the control group)having no foot complaints were included in the study. In the research
EMED-SF (Novel GmbH, Munich, Germany) plantar pressure analysis system was used. It was
examined whether there was any statistically significant difference between the experiment and
control group means using non-parametric Mann Whitney U test, the size of the linear relation
between physical structure and variables of sole was examined by calculating Pearson’s (r)
coefficient. In the measurements 95% reliability range and P < 0.01 — 0.05 were accepted as
significance level.

Results: At the end of the measurements, it was found that there were significant
differences between the female football players and control group in right foot 2 left feet 1%,
2" 3" 4™ metatarsal heads sole 11 contact areas peak pressure and in the 3", 4" and 5" toes,
at average maximal pressure in right and left foot in 2" metatarsalheads and time pressure
integral in right foot 2™ and 3" metatarsalheads and left foot heel medial, heel lateral, 2™ 3™ and
4"metatarsalheads.

Conclusion: In our findings, it was found that the pressure in football players’ sole front
interior regions was higher than both the control group and the other regions in their own feet. It
was determined that the particularly the crampons used by the football players were insufficient
to protect the sole and failed to prevent permanent sole pressure parameters. As a result,
Football players’ excessive pressing against their soles in forcing movements in long term
exercises and matches are indicated to cause change in the sportsmen’s sole pressure regions
and values.

BAYAN FUTBOLCULARDA AYAK TABANI
BASINC DAGILIMLARININ ARASTIRILMASI
OZET

Amag: Bu arastirmanin amaci profesyonel bayan futbolcular ile saglikli kisilerin ayak tabani
zirve basing, ortalama maksimal basing ve basing—zaman integrali karsilastinlarak futbolun
ayak tabani Uzerine etkisinin arastiriimasidir.

Gereg ve Yontem: Calismaya ayak sikayeti olmayan 22 bayan futbolcu (18,80 + 2,2yas) ve
kontrol gurubu olarak 28 bayan gonulli (27,5 +6,6yas) dahil edilmistir. Arastirmada EMED-SF
(NovelGmbH, Minih, Almanya) plantar basing analiz sistemi kullaniimistir. Denek ve kontrol
grubu ortalamalar arasinda istatistiksel olarak anlamh farkin olup olmadigi non-parametrik
Mann Whitney U testi, fiziksel yapi ve ayak tabanina ait degiskenler arasindaki dogrusal iligkinin
biylikligi Pearson’un (r) katsayisi hesaplanarak incelenmistir. Olgiimlerde %95 giiven aralig
ile P <0.01 — 0.05 anlamlilik seviyesi kabul edilmistir.

Bulgular: Olgiimler sonunda ayak tabani 11 temas alani zirve basing sag ayak 2., sol ayak
1,2,3,4.metatars baslarinda ve 3.4.5 ayak parmaklarinda , ortalama maksimum basinc¢larinda
sag ve sol ayak 2. metatars baglarinda ve basing—zaman integrali ise sag ayak 2 ve 3.
metatars baslar ile sol ayak topuk mediali,topuk laterali, 2,3 ve 4. metatars baglarinda bayan
futbolcularla kontrol gurubu arasinda anlamli farkliliklarin oldugunu bulunmustur.

Sonug: Bulgularimizda, futbolcularin ayak tabani 6n i¢ boélgelerindeki basinglarin hem
kontrol gurubuna gére hem de kendi ayaklarinin diger bolgelerine gére daha ylksek oldugu
gorilmektedir. Ozellikle futbolcularin kullandiklari kramponlarin ayak tabanini korumada
yetersiz kaldiklar ve ayak tabani basing parametrelerinde kalici degisiklikleri engelleyemedikleri
belirlenmistir. Sonug¢ olarak, futbolcularin uzun sireli antrenman ve maglarda zorlayici
hareketlerde ayak tabanlarina asiri yuklenmeleri sporcularin ayak tabani basing bdlgelerinde ve
degerlerinde degisime neden oldugunu gostermektedir.
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INTRODUCTAION

Football is accepted as the most
popular sport branch of the world and it is
the sport branch growing fastest with the
proportion of participants in the countries.
While proportion of participation of
females in football play in the universities
in  America  between 1981-2005
increased by 11 folds up to 39% (NCAA,
2007a) this proportion increased to 49%
in males in the university (NCAA, 2007b).
And in 2007 the number of female
football players in the universities in
America is more than the number of male
football players. Upon the increase of the
number of female football players the
proportion of injury in this population
increased dramatically (Warden, Creaby,
Bryant, & Crossley, 2007). In 2004
Olympic games it was found that the
highest injury proportion per match was
in female football players (Junge et al.,
2006). Football players frequently
encounter physical oppression arising
from the competitor players. Meanwhile
they have to perform forcing movement
physically. This situation increases the
risk of acute injury of the football players
(Rahnama, Reilly, & Lees, 2002). English
football federation indicated that the risk
of injury for football players was
approximately 1000 fold higher than
industrial  injuries in a research
conducted in order to determine the risk
of injury for professional football players
in England (Hagglund, Walden, Bahr, &
Ekstrand, = 2005; Hawkins, Hulse,
Wilkinson, Hodson, & Gibson, 2001).The
highest injury occurs in football in bottom
extremity in ankles particularly with a
proportion of 31%(Kiligoglu, 2009). It was
stated that approximately 17% of those
injuries were caused by the equipments
used and 77% of those equipments was
caused by shoes and 23% was caused
by shin guard (Wong & Hong, 2005).

The pressure in the soles in football
players’ movement is very important.
Prevention, rehabilitation of those
pressure areas particularly in the soles
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as well as the design of shoes and other
things worn on the foot are extremely
effective(Wong, Chamari, Chaouachi,
Wislgff, & Hong, 2007). Although
Football shoe producers approach shoe
production systematically, insufficiency of
scientific researches caused the scientific
results not to affect the producers
sufficiently. In pressing against the knee
joint, and in disabling of knee and foot
shoe bottom surface, nails and ordering
may have a key role (Torg, 1982).
Function of the sole became particularly
significant in sportive events (Ackland,
Elliot, & Bloomfield, 1994).A significant
aspect of plantar pressure analysis is
detection of distribution of pressure on
various anatomicparts of the foot. High
pressure occurs in the big toe and lower
pressure occurs in middle parts of the
foot (Bennett & Duplock, 1993). This
form order of distribution of pressureis a
very similar case for he observed adults
(Cavanagh, Hewitt Jr, & Perry,
1992).Solewas designed for force,
flexibility and coordinated movements.
The main role of those body parts is
providing transmission of force in order
the motor activities including walking,
running and jumping to be created
(Wong, Chamari, Chaouachi, et al.,
2007).Significant portion force in the
body is produced by the pressure applied
by the foot on ground (Rad & Aghdam,
2012; Stokes, Hutton, & Stott, 1979). It
continues through all organs including
muscles, joints and bones (Rad &
Aghdam, 2012).

Primary sole disorder is metatarsalgia
(Kang, Chen, Chen, & Hsi, 2006).
Metatarsalgia is a problem which arises
after repeated pressing against of the
metatarsus heads and which is observed
widely in the society. The load carried by
metatarsus heads during walking differs
from one person to another (Eils et al.,
2002; Kihgoglu, 2009). It is known that
the imbalances between load distribution
and load increase in metatarsus heads is
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one of the primary reasons for
metatarsalgia (Kang et al., 2006).
Various foot problems including metatarsi
stress breaking, neuroma, metatarsalgia
sesamoid pathology are the results of
repeated pressing against of sport.
Stress breaking is one of the most
common disabling reasons among
particularly amateur and professional
football players. 1994 FIFA World Cup
reported as well that 38% of disabling
events were caused by stress breaking
(Knapp, Mandelbaum, & Garrett, 1998).
The stress breaking of metatarsi is micro
breaking caused by the loads commonly
coming on bones of sportsmen
exceeding physiological limits. The
stress breaking of foot occurs more
frequently in runners, sports branches
that require jumping and
dancers(Kiligcoglu, 2009).

Upon new methods developed in
recent years in sole pressure
measurement getting more common it
became possible to measure load per
metatarsus quantitatively. Despite the
speed in the development of those
methods, knowledge on pressure

METHODS

Subjects

The study included 22 professional
female football players of Turkish
University National Team who had no
previous foot injury and complaints (aged
18,80 +2,2 years) and a control group of
28 female volunteers (aged 27,5016,6
years). The average age at which the
athletes started playing football was 10
years. Those with a foot disorder, a
neurological disease affecting the
movement  system, a  peripheral
neuropathy, players with previous foot or
ankle surgery and fracture in this area
were excluded from the present study.

Age, height, weight and BMI values of
all the subjects were measured (Table 1).

Instruments

Pedobarographic  (sole  pressure)
measurements of the study participants
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distribution forms in metatarsus heads
are still debated(Kanatli et al., 2008;

Kang et al, 2006;Queen, Haynes,
Hardaker, & Garrett, 2007). Foot
pressure measurements became

significant for preventing, treatment and
rehabilitation of the deformities that could
occur in the foot and providing suitable
shoe(Patil, Thatte, & Chaskar, 2009).

Football has a different and special
place in terms of foot and sole variables
compared to all other sports branches
particularly for being a sports branch
performed with foot. The purpose of this
research is to compare peak pressure,
average maximal pressure and time
pressure integral pedobarographic
parameters of various sole regions of
female football players and healthy
individuals during walking on bare foot
and to search for the effect of football on
female football players ‘sole. It
contributes to the further future studies
on this issue as well as the studies for
using and developing shoes suitable for
football by detecting the loads on
metatarsus heads in the sole.

were performed using an EMED-SF
(Novel GmbH, Munich, Germany) plantar
pressure analysis system at the Gazi
University Faculty of Medicine
Department of Orthopedy and
Traumatology walking laboratory. The
system uses a 71 Hz sampling
frequency; its dimensions are 44.4 x 22.5
cm; it includes two receptors per cm?;
and it is mounted on a wooden platform
of 7 x 1 m and covered by a thin layer of
leather.

Experimental Procedures

The present study was approved by
the Local Ethics Committee of the
Faculty of Medicine, T.R. Gazi University
(February 25, 2008; approval number
074 for non-pharmacological clinical
studies).The respondents walked freely
on a 7-meter walking band before
stepping on the pedobarograph and the
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area where the measurement was
performed is not stated The
measurements were performed with
naked feet and two  dynamic
measurements were performed for each

foot. The sole was divided into 11 areas,
each of which was evaluated in terms of
peak pressure[N/cm?], average maximal
pressure [N/cm?] and time pressure
integral [(N/cm?)*s] (Figure 1).

Figure 1.Mask areas in pedobaography (M01: medial of heel, M02: lateral of heel, MO3: midfoot, M04: 1st
metatarsal head, M05: 2nd metatarsal head, M06: 3rd metatarsal head, M07: 4th metatarsal head, MO08:
5th metatarsal head, M09: pollex M10: 2nd finger, M11: 3rd 4th and fifth fingers).

Statistical Analyses

The data obtained was analyzed using
SPSS software (Version 16). The two
measurements of the experimental and
control groups were averaged and the
non-parametrical Mann Whitney-U test
was used to test whether there was a
statistically significant difference between

RESULTS

the related averages. The extent of the
linear relationship between physical
structure and the variables for each sole
measurement was examined by
calculating the Pearson coefficient (r). A
95% reliability interval was used and the
level of significance was accepted to be
P <0.01-0.05.

Table 1. Physical Characteristics of Female Football Players (FP) and Control

Group (CG)

Variables Groups Mpégﬁ_ SD X1-X2 t. P
Age FP 18,8 2,19 A
(yey cG 275 657 8700 3200 000
Height FP 1649 7,51
cm) cG 1687 1092 3800 174,00 ,481
bt (k FP 61,65 7,76

Weight (kg) cc 6670 9p7 -6:565 78000 ,067
) FP 21,77 ,843
BMI (kg/m?) ce 2356 366 L791 18400 ,665
** P<0.01
In averages of age, height, body age difference between the groups was

weight and BMI of the female football
players and the control group only the

found to be meaningful at P < 0.01 level
(Table 1)
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Table 2.Comparison of Right and Left Feet Peak Pressure of Female Football Players
(FP) and Control Group (CG) [N/cm?]

Right Foot (N/cm2) Left Foot (N/cm2)
. Mann- Mann-
Variables Group Mean S.D  WhitneyU P Mean S.D Whitney U P
Foot. TOTAL FP 5592 19,25 168.000 58,42 17,57
oot- ,
CG 58,07 17,94 380 6242 1879 161000 291
MOL1: The medial part FP 3827 551 ,552 38,67 7,66
of heel CG 3947 1072 178,000 4547 13.80 143,500 ,126
MO 2: The lateral par FP 36,35 5,00 184.500 3537 3,73
of heel CG 3665 908 , 675 4505 12,93 135000 078
_ FP 16,37 6,97 12,42 5,48
MO 3: midfoot CG 140,000 ,725 197,500  ,946
21,95 7,93 12,12 7,25
MO 4: The 1st FP 30,47 25,46 41,20 18,53
metatarsal head of CG 187,000 104 116,000 ,023*
foot 12,47 4,76 ’ 28,42 13,18
MO 5: The 2nd FP 36,50 11,87 40,35 7,44
metatarsal head of g 83,500 po2* 114,500 ,021*
foot 52,55 17,55 : 52,07 17,75
M06The|3rr]d ; FP 37,42 14,33 106 3895 19,23
t t f 1 *k
;?)(e)ta arsal head o CcG 4255 11,20 143,500 43.80 10,63 104,500 ,010
MO 7: Th?;lthd f FP 28,77 9,11 24,00 6,53
tat
mewarsal head of - CG 3585 1186 0900 273 5495 1387 85000 002+
MO 8: Thelshthd f FP 28,87 18,20 w0 507 19,42 10,38 21000 033
metatarsal head o 175,5 ! 121, , *
foot CG 3052 14,24 2027 17,49
FP 31,65 18,11 36,40 18,11
MO 9: poll ' : ’ '
potiex CG 37,90 2164 /P00 44 4340 2349 175500 507
foot CG 5000 9403 163000 317 1557, g3 130500 086
MO11: 345.fingers 7P 18,70 1088 136 0q( 083 1540 716 o0 e
of foot CG 12,45 5,98 10,80 5,82 ' ’
*p<0.05, *p<0.01 ve p<0.001.

In the comparisons between female metatarsal head and left foot 1%, 2", 3",
football players and the control group, 4™ metatarsal heads as well as the
between right-left foot 11 contact areas means in 3, 4™ 5" toes were found to
peak pressure values the difference be statistically meaningful at (P<0.01-

between the means of right foot 2" 0.05) level (Table 2).
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Football Players (FP) and Control Group (CG) [N/cm?]

Variables Group

Right Foot (N/cm2)

Left Foot (N/cm2)

Mann- Mann-
Mean S.D  Whitney U P Mean S.D WhitneyU P
FP 1583 1,54 15,72 1,97
Foot- TOTAL
00 CG 1614 338 179,000 ,570 16,38 3,19 179,500 ,579
MO1: The medial FP 20,83 2,10 21,03 2,70
part of heel CG 19'99 3,78 1851000 1685 22,31 5,24 172,000 ,449
MO 2: The FP 18,89 2,36 18,61 1,69
lateral part of 14 12 192 2
At CG 1743 267 43000 123 oqg 549 192000 829
FP 6,80 2,31 586 2,23
M : H f L} 7 L L
O 3: midfoot CG 584 231 153,000 ,204 540 343 165,000 ,344
MO 4: The 1st FP 13,06 6,33 17,35 5,80
metatarsal CG 176,000 ,516 107,000 ,012**
head of foot 11,49 4,32 12,85 4,17
MOtSt: Thel zhndd 1993 49 91,000 ,003* 2226 2,36 116,500 ,024*
metatarsal nea
of foot CG 2533 556 ~ ' = 26,21 6,49 oo
MO 6 The3rd FP 19,77 4,96 20,80 5,04
metatarsal CG 158,000 ,256 145,500 ,140
head of foot 22,48 6,12 23,08 5,19
MO 7: The 4th FP 1541 5,08 13,98 4,04
metatarsal CG 193,000 ,850 154,000 ,213
head of foot 15,17 4,29 15,52 4,13
MO 8: The5th FP 13,01 6,44 10,25 3,72
metatarsal CG 197,000 ,935 168,000 ,387
head of foot 12,38 3,94 11,63 4,24
FP 12,16 5,28 12,51 4,18
M : Il L 7 L 7
0O 9: pollex CG 1337 502 181,000 ,607 1365 4,32 169,000 ,402
MO 10: 2nd FP 9,38 3,39 160,50C ,285 8,35 3,03 153,000 203
finger of foot CG 8,75 3,21 7,35 3,10 '
MO 11: 3.45. FP 6,20 2,40 520 1,94
fingers of foot CG 500 1.78 147,500 ,156 417 151 144,000 ,130

** P<0.01 * P<0.05

In the comparisons between female
football players and the control group,
between right-left foot 11 contact areas
maximal pressure the difference between
the means of right foot 2" metatarsal

head and left foot 1% and 2"metatarsal
heads were found to be statistically
meaningful at (P<0.01-0.05) level (Table

3).
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Table 4.Comparison of Right and Left Feet Time Pressure Inte%ral of Female Football

Players (FP) and Control Group (CG) [(N/cm~)*s]
Right Foot (N/cm2) Left Foot (N/cm2)
Variables Group Mann- Mann-
Mean S.D  Whitney U P Mean S.D  Whitney U P
Fp 19,02 3,96 .. 2006 4,34 "
Foot- TOTAL CC oz  asi 109,000 014 .0 477 112000 017
MO1: The medial FP 744 144 744 120 "
part of heel cG 857 250 156500 239 oo 392 105000 010
MO 2: The latera 7P 7,18 146 6,87 799 "
part of heel G 805 o205 151000 185 oo 305 100500 007
o FP 3,76 1,12 2,93 1,42
MO 3: midfoot g 375 177 193000 850 ., 45 166000 358
MO 4: The 1st  FP 7,03 5,20 9,31 3,54
metatarsal head cc 632 226 18,000 ,607 7,77 341 142000 117
of foot
MO 5: The 2nd FP 8,88 2,81 9,55 2,17
metatarsal head ol cG 13,77 3,08 52,000  ,000** 1359 3,73 64,000 ,000%
foot
MO 6 The 3rd FP 9,70 3,75 9,81 4,66
metatarsal head cG 12,34 2,45 91,000  ,003* 12,39 2,50 76,000 ,001**
of foot
MO 7: The 4th FP 7,75 2,04 6,67 1,53 "
metatarsal head cc 920 240 41000 110 1545 356 56,000,000
of foot
MO 8: The 5th  FP 6,79 3,47 5,06 2,31
metatarsal head cG 7,96 3,64 160,000 279 7,87 4,03 109,000 ,014**
of foot
_ FP 6,29 4,72 8,09 6,12
MO 9: pollex o 857 10 155000 223 o, 559 165000 344
MO 10: 2nd FP 3,89 2,05 3,16 ,994
finger of foot CG 407 203 O0S00 %46 o 205 199000 978
MO 11: 3.4.5. FP 3,48 1,84 2,87 1,74
fingers of foot  CG 286 150 161,000 201 o 134 175500 507
*»* P<0.01 * P<0.05
In the comparisons between female foot 2" and 3" metatarsal heads and left
football players and the control group, foot heal medial, heal medial heal lateral,
between right-left foot 11 contact areas 2" 34" 5" metatarsal heads were
time pressure integral values the found to be statistically meaningful at

difference between the means of right (P<0.01-0.05) level(Table 4).
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Table.5: Correlation between Physical Structure and Foot-Sole Variables of Female
Football Players (FP) and Control Group (CG)

Variables Age Height Body Weight BMI
FP CG FP CG FP CG FP CG
Right Feet Peak r 057 -555  ,303 235 317 085 370  -107
Pressure Total p 811 011 193 318 270 723,108 653
Left Feet Peak r -374 -506 083 303 125 242 294 000
Pressure Total p 105 023 729 194 672 304 209 999
Right Feet Average r  ,007 -254 7197 237 597 404 427 ,220
Maximal Pressure. p 977 280 000 315 024 077 060 350
Left Feet Average r 245  -,128 ,440 ,156 ,341 ,376 ,390 ,243
Maximal Pressure. p 297 590 052 511 233 102 089  ,301
Right Feet Time r 065 -538 508 515" 510 ,379 454" -034
Pressure Integral p 785 014 022 020 063 ,009 044 887
Left Feet Time r-395  -351 141 344 331 458 396 177
Pressure Integral p 08 129 553 137 248 042 084 456
In female football players in the Pressure Integral and height and BMI
comparison of right foot Average meaningful relations were detected at the

Maximal Pressure with height and body
weight, and between right foot Time

DISCUSSION

In this research peak pressure, mean
maximal pressure and time pressure
integral of various parts of the sole in
professional female football players were
examined and the differences with control
group composed of healthy individuals
were compared for right and left feet and
assessed accordingly. The difference
between age, height, body weight and
body mass index of the football players
participating in the research and the
control group was found to be meaningful
only in age. Since the female football
players composing the research group
were the sportswomen of female national
football team studying in the university the
difference between age was found to be
significant. However there is no difference
between height, weight and BMI’s directly
affecting the sole(Table 1).This may be
deemed as an indicator of those groups
having a homogeneous structure in
physical terms.

level of (0,01 and 0,05) (Table 5).

Football fields are made of sand, earth,
natural lawn and synthetic game field
surface. 12 of the 31 fields used in
American National Football league (2005)
synthetic lawn fields (NFLPA, 2006). In a
study performed on 17 male football
players where the effects of natural lawn
and synthetic lawn field surface on the
sole inside the shoe were examined using
slalom test, meaningful relations were
found between various regions of the foot
and the two field surfaces. It was
determined that game field surface
affected significantly the distribution of
pressure created in the sole, the highest
relative pressing against was on synthetic
lawn and in medial foot front part and
more frequently observed disabling
occurred on natural lawn surface. Stress
breaking depending on repeated aversion
movements, Jones breaking and lateral
peak pressing against occurred on
grassFord et al. (2006).Eric Eils, et.al.
(2004) detected in their research that
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there was a significant relation between
football movements and the distribution of
pressure created in the sole, and there
was no difference between the condition
of the football field and the distribution of
pressure inside the shoe in terms of
pressure parameters (2004). In the study
made on football players where the
distribution of pressure in the sole was
researched using quickness test in three
different technical applications composed
of interior side transfer, exterior side
transfer and speeding movements, the
pressure was detected to increase in the
side part of the foot in exterior side
transfer, interior and front part in interior
side transfer and medium part of the foot
in speeding (Queen et al., 2007)

And in our study it was found in the
comparisons between 11 contact points
peak pressure values of right and left foot
in female football players and the control
group the difference between the mans in
right foot 2"metatarsus head, left foot 1%,
2" 3" and 4™ metatarsus heads and 3",
4™ 5™ toes was significant (Table 2).
There are similar studies. EMED-SF
(Novel GmbH, Munich, Germany)
suggested in the study performed using
plantar  pressure  analysis  system
participated by 25 professional basketball
players and 25 male volunteers as the
control group where the effect of players
on professional basketball players’ sole in
the comparisons right and left foot total
peak pressure, among the means while
right foot 1% metatarsus head and right
foot big toe was found to be small in
basketball players right foot 4™ metatarsus
head was more than the control group
(Uzun, 2012). In the research performed
by Eilset.alon40 healthy individuals (25.3
age, 70.8 kg and 176.5 cm) using EMED-
SF (Novel GmbH, Munich, Germany)
plantar pressure analysis system similarity
was observed between peak pressure
distribution results, it was suggested that
the distribution results of basketball
players was found to be lower than the
control group results (Eils et al., 2002). At
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the end of the study where the effect of
wrestling on sole was searched it was
suggested that the differences between
the means, between the wrestlers and the
control group in sole peak pressure
comparisons, were higher in the control
group than the wrestlers in left foot total,
heel medial, heel lateral, 2,3,5".
Metatarsus heads and left foot total, heel
medial, heel lateral, 2, 3, 5. Metatarsus
heads (Aydos, 2011). Although all of the
sportsmen participating in the study used
their right feet actively higher differences
were observed particularly in left foot peak
pressure values. Since football is a sport
performed with foot, for the sportsmen
using their right feet actively have to use
left feet as balancing feet. For solid
balance in exercises and matches they
need to press left foot on the ground more
strongly and solidly. And as a result of this
difference arises between football players’
left feet. Particularly the peak pressure
values in sole 3-4-5" toes and the 1°
metatarsus head just under the big toe are
higher in footballplayers than the control
group. In order the football players to react
more quickly to active movements press
against front part of foot, try to get balance
on front part of foot and establish the
exercises and matches rather on
qguickness and speed and this causes
increase in left foot peak pressure
revalues.

There is a powerful relation between
shaking the body to the right and left
through maximal pressure increase in the
sole, poor imbalance, decrease and
corruption in sensing functions of the sub-
members and increase of age (Lord,
Mclean, & Stathers, 1992). Foot pressures
caused by imbalanced anatomic positions
are among reasons for physiologic
disorders in human body and muscle joint
system. Those abnormal effects repeated
continuously are direct reasons for spine
disorders and a direct relation was found
between the increase in the degree of
scoliosis and pressure increase in various
sole regions(Park et al.,, 2009). Those
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studies indicate the existence of powerful
relations between balance and sole. We
found similar result in our study as well
and we can say that the changes in the
balance food are the results of efforts offer
male football players to keep themselves
in balance in exercises and matches.
Aydos (2011) suggested in the
research on wrestlers that the difference in
average maximal pressure comparisons
between means, in right foot total, heel
medial, 2" and 3" metatarsus heads were
lower in the control group of the wrestlers.
And in left foot, left foot total, heel medial,
2" 3% and 5" metatarsus heads were
reported to be higher in the control group
of the wrestlers (Aydos, 2011). In the
study participated by male football players
between at the age of 25,5 and 25 males
using the Pedar mobile systems football
players were made to perform movements
containing running, walking, shooting, drip
ling and maneuver and the planter
pressures of the parts of sole contacting
the shoe were measured during the
movements. At the end of the study it was
detected that the pressure values during
running and walking were close to the
normal values (Eils et al., 2004). And in
basketball players in the comparison of left
and right foot average maximal pressure
the difference between means, right foot
1%'metatarsus head and big toes was
reported to be small and right foot 3" and
4"metatarsus heads were more than the
control group(Uzun, 2012).It was found in
the study that average maximal pressure
of football players, in right and left foot
2"metatarsus head had smaller value
than the control group and left foot 1%
metatarsus head was higher than the
control group (Table 3).The reason for
particularly average maximal pressure
values of sportsmen in left foot in
1%'metatarsus head being higher than
individuals not performing sports can be
defined as being the balance foot. Similar
studies indicate that average maximal
pressure values affected differently
according to different sports branches. In
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those studies the findings support our
detection that football causes certain
changes in the sole of female football
players compared to individuals not
performing sports.

In the study it is found that among the
groups the highest change insole
parameters occurred in time pressure
integrals. In both right and left foot total
and in left foot meaningful differences
were detected in 5 regions of left and 2
regions of right sole. In sole time pressure
integrals, in right foot 2" metatarsus head,
and in the left foot total heel medial, heel
lateral,2,4 and 5" metatarsus heads the
time pressure integrals of football players
are lower than the control group. However
in both right and left foot the values in 3™
metatarsus head were found higher in
female footballplayers than individuals not
performing sports. Female sportswomen’s
timepressure integrals to be lower in
general are both expected and required
situation. This can be justified by football
players ‘changing place quickly and fast
from the moment their solecontact the
ground, the works done to minimize the
reaction periods of the foot staying on the
ground and physical properties required
by football.

In the study where plantar areas and
pressures in the sole in 4 different
movements were searched for football
players, on 15malefootball players peak
pressure and pressure-time integrals in
the sole during running, running to the
side with maximal speed, jumping and
direction change movement with an angle
of45° were searched. At the end of the
study it was suggested that side parts of
middle sole being sloping may be a factor
preventing injury of football players and
that they could be in harmony with flexing
and twisting of the soles. It was further
concluded that minimizing the pressure on
sole and injury risks should be considered
in the design of crampons and special
muscle exercises(Wong, Chamari, Wislgff,
& Hong, 2007).
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It is suggested that pressure areas and
time pressure integrals in the sole in
different shoes during walking were
different (Chen, Nigg, & Dekoning, 1994).
Fong et al. (2008), in the research where
15 persons were made to wear cloth
shoes and walk on walking way on 5
meters long, dry, sandy, wet and oily wood
with 10 trial walks and pressure time
integral was assessed and 9 regions of
the sole were compared in terms of
slippery and non-slippery surfaces, while
peak pressure increased by 30%,
pressure time integral increased by 79% in
big toe, and by 34% in lateral toes. Peak
pressure in medial and lateral heel
decreased by 20-24%. In walking on oily
ground, peak pressure increased from
exterior to interior and pressure time
integral increased from interior to exterior.
Those results and the results of the study
indicate of pressure time integral ‘speak
pressure walking ground may be affected
by other variables (age, height, body
weight) (Fong, Mao, Li, & Hong, 2008). In
the comparison of basketball players and
control group’s left and right feet and
pressure—time integral between the means
1% metatarsus head and toe were found
to be small in basketball players, and right
foot 2" metatarsus head was more than
the control group (Uzun, 2012). An in the
wrestlers it was suggested that right foot
heel medial, 2™ and 3" metatarsus head,
left foot2™ and 3 and 5" metatarsus
heads were lower than the control
group(Aydos, 2011).

In total results in the research of the
relation between age, height, body weight
and body mass index and average
maxima Ipressure, peak pressure and
pressure—time integral meaningful
relations were detected in female football
players between right foot Average
Maximal Pressure and height and body
weight, right foot Time Pressure Integral
and height and BMI in related
comparisons at the level of (0,01 and
0,05). And Birtane and Tuna suggested
that there was a positive relation between
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body mass index andtotal plantar force, (r
= 0.50, P = 0.00) total contact area (r =
0.33, P = 0.019)in the research conducted
on obese and non- obese adults using
dynamic pedobarographic method (Birtane
& Tuna, 2004). According to the research
results, in the comparisons in female
football players between age, height, body
weight and body mass index and average
maximal pressure, peak pressure and
pressure—time integral in right and left foot
a linear and positive relation was found.
According to these results height, one may
conclude that body weight and BMI values
affected sole pressure values but pressure
values were not affected by age.

Researchers suggested that there were
intensified and significant  relations
between the sports branch, movement
styles peculiar to the branch, field ground
(surface) shoes used and foot disabling &
disorders.

Football players suffer from movements
forcing lower extremity in foot in long
lasting exercises and matches. And this
unavoidably changes lower extremity
biomechanics of the sportsmen and as a
result of this causes changes in standing
phases of walking and affects sole
pressures. The peak pressure, average
maximal pressure, peak pressure and
pressure—time integral in 1%metatarsus
heads which are M04 region in front part
of foot being higher in female football
players than other regions of foot and the
control group indicates that football
players’ foot’s front interior part was
applied higher pressure.

CONCLUSION

In our findings, it was found out that the
pressures in front inside parts of soles of
football players were higher than both the
control group and other regions of their
own feet. As a result, Football players’
excessive pressing against their soles in
forcing movements in long term exercises
and matches are indicated to cause
change in the sportsmen’s sole pressure
regions and values.
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