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ABSTRACT

As controversy persists in the claims of barefooning versus modernized running shoe in gainingaathge over
injury prevention in running. Though literature go®n saying ill fitted shoes can cause foot probldike
onychocryptosis, hyperidrosis, bromidrosis, halMalgus, hallux varus, arch collapse and the liMe.studies have
exclusively tested the correlation of shoe comptntnthe occurrence of foot defects, deformitied diseases in
endurance runners. 77 middle and long distance shioders were chosen for this study to be scredoetheir
various foot defects, deformities and diseases watldated tools. Bivariate non parametric test dige correlate
shoe components to foot disorders. In the resweslpper material made up of mesh correlated negltiwith
foot deformities. Shoe outer material made up ektit correlated positively with foot defects r=5.and heel-
forefoot height difference above 3cm correlatedtpady r=0.23 with foot defects. When shoe fixat@bmponents
correlated, board lasting type had shown positiserelation of r=0.36 to occurrence of foot defeetsd positive
correlation with foot deformities. Combination typad shown negative correlation with foot defectd also with
foot deformities. Forefoot flexion point at proxinta first MTP joint correlated negatively with tleecurrence of
foot deformities (r=-.24) and forefoot flexion pbt distal to first MTP joint correlated positiwelvith foot defects
(r=0.19). Shoes with fair motion control exhibiteggative correlation to foot defects and mediailted upper
exhibited positive correlation (r=0.26). Shoes withh midsole wear pattern (MSWP) exhibited negatoreelation
to foot deformity and medially tilted wear pattguositive correlated. Shoes with normal way of owgele wear
pattern (OSWP) exhibited positive correlation tmtfaliseases and laterally worn OSWP exhibited pasit
correlation to foot deformities. All these variabldiscussed here have shown statistical signifieanc

Key words:; Hallux valgus, corn, Tinea pedis, CallositiespFaear, Ingrown toe nalil.

INTRODUCTION

Experts believe that most athletic shoes, withrtimliexible soles, structured sides and super-oungd inserts keep
feet so restricted that they may actually be makiogr feet lazy, weak and more prone to injury. Fegearchers
[1,25]reported that athlete's foot does not ocauoreg people who traditionally go barefoot. Theyarged that

wearing shoes could facilitate this problem.

Footwear that fails to respect natural foot shapd &unction will ultimately alter the morphology @rthe
biomechanical behaviour of the foot.[26] Anotherudst found that Onychocryptosis, Hyperidrosis,
Bromidrosis, Hallux Valgus, Hallux Varus, Bursiti the first or fifth metatarso phalangeal artitidns more

42
Scholars Research Library



Watson Arulsingh and Ganesh S Pai Euro. J. Sports Exerc. Sci., 2014, 3 (3):42-60

evident in people who wore shoes. This survey aomda that hallux valgus will not develop if footgesre not
worn. [9]

Another survey [13] reported the occurrence ofiuxaalgus with barefoot walker compared to shodpbe. Proper
nail care with nonrestrictive footgear is necesgarprevent onychocryptosis. People who have nexen shoes
were reported to acquire very few foot defects, tnadsvhich are painless and non-debilitating. Beoé walkers
were found with wider feet and more equally disttéd peak pressures more uniformly than in habjtusiod
subjects[7]. But runner’s feet in shod conditiondatie responses to prolonged cyclic mechanicaksten
architecture of foot arch were not explored[9].

Samuel B et abtated the range of foot motions are remarkabltgire barefooted people, allowing for full foot
activity. It's moisture, sweating and lack of propentilation of the feet that present the perfeetting for the
fungus of athlete’s foot to grow[1]. Ill-fit shoesn contribute to abnormal foot mechanics and avéascessive
pressure will cause foot pain, bunions, corns anialr warts [14].

Though various foot defects and diseases were ethim have been produced by ill-fitted shoes usede of the
studies have neither explored various componengpatts shoes and their relationship with the thsorders.

This present study was intended to thoroughly sctiee foot defects, deformities and diseases of shoners and
also explore the relationship of shoe componentsedmccurrence of foot defects, deformities asgases.

MATERIALS AND METHODS

It is a cross-sectional study which was carried @usouth Karnataka district from 2009 to 2014tas a part of
major research programme.

Material used

Stadiometer, vernier caliper, weighing scale, gomter ruler life size photographs of defects, dafties and
diseases of feet, colour ink, graph sheets, coftoatal scale, magnifier, pencil and knee hammemégafixel sony
camera (10 optical zoonfrigure 1

Figure 1 Materials Used in this study.

PROCEDURE:

This current study was focused on 77 shod enduranneers participated in shod runner’s group. Adva
institutional ethical review board committee apmiowas obtained. Adult long, middle distance shod barefoot
runners participating in event minimum of three rgeduration with the age group between 18 to 55syead
controls of same age group were included in stuglyth genders were included. Individual with conggni
deformities of foot, trauma in the feet other thanning related, systemic disease affecting lowab| having a
history of or suspicious of diabetic, gout and atiyer neurologically affected foot were excluded this study.
Hypothesis was that whether runner’s various coraptmshoe correlate with the occurrence of fooeatsf foot
deformities and foot diseases in them.
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Screened foot defects:
Black toenail, thick toenail, Bunions, neuromas,rehafracture, jones fracture. tarsal tunnel syndrpblisters,
corns, callosities, fissures, Ingrown toe nailcaakal prominence.

Screened foot deformities
overriding toe, hallux valgus, curly toe, hamnu,t hallux flexus, hallux rigidus, pes plandawctoe, mallet toe,
foot splaying, calcaneo varus, calcaneo valdosefoot valgus, forefoot varus.

Screened foot diseases
Plantar warts, tinea pidea and toe nail Fungus

To Identify Hallux valgus deformity :

The Manchester Scale was used [2,24]. Life-sizeioas of the photographs(Figure2) of grading oideded hallux
valgus deformities were used and laminated. Subjeare asked to stand on an elevated platform ae w
instructed to walk for a few steps and then stame relaxed position. Life size photographs wengt ledongside
subjects’ weight-bearing feet, and matching photwith which participants degree of hallux valgudodmity
determined.

Figure 2 lllustrate the image of Life size photograhs used to screen hallux valgus

To Screening hallux rigidus of great toe

Coughlin MJ’s and colleagues method of Screeniajuk rigidus of great toe was carried out[2ZDd screen hallux
rigidus, extension of first MTP joint is measuredhagoniometer foot in plantigrade position. Subjescmade to
standon the wooden bgxgoniometer’'s immovable arm was placed paralleédges of box along subjects first
metacarpal bone and movable arm placed to the thiseof the proximal and distal phalanx of the gre=e’.
Subjects were asked to deeat toe dorsiflexion in closed kinetic positiomt5’ to55° of dorsiflexion considered
normal Figure 3 .If subject experiences pain withited great toe extension, was sent for radiogrampdlysis for
osteophyte formation and changes in joint and tdiagnosed and conformed by orthopaedic surgeoen Hallux
rigidus were graded as per following grading vekdiaby Coughlin and Shurnas

Figure 3 . lllustrate evaluation of first MTP ROM
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Figure 4 . lllustrate evaluation of first MTP ROM

Figure 4,5,6,7 . lllustrate evaluation forefoot andear foot angle.

To screen forefoot:

Kirsten & Irene grading was used to identify féoet & rear foot deformities[19,27,28,20]he subject was asked
to assume prone lying position with measuring fed ankle to be extended approximately 6 incheshefplinth.
The opposite extremity will be placed in slight krfiexion and with abduction, flexion and exterratition of the
hip. Evaluator's thumb and index finger were usegalpate the medial and lateral talar head, beqmominent
repectively with pronation and supination of sudtgbint where subtalar joint neutral position vadgained.Then
examiner applied a dorsiflexion loading force te farefoot, with the thumb and index finger holdiheg foot in the
toe sulcus across the lesser toes until a firnstasie was felt. Forefoot position will be deteradirby placing the
stationary arm of the goniometer perpendiculah&dalcaneal bisection and the movable arm patallgle second
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to fifth metatarsal heads. If positive degrees ioleté that is Forefoot varus, neutral if it (0°),ibnegative degrees
obtained that is forefoot valgusigure 4. Angle was determined as the angle between theepdicular to the
bisection of the calcaneus and an imaginary limevdrthrough the metatarsal heads.

To determine rear foot alignment

Subjects were made to assume original positiontadajor forefoot angle measurement. The vernieipealwas
positioned at the medial and lateral borders ofltleer leg at 8 and 6 inches above the calcaneunh bath the
midpoints were marked with a water soluble markggure 5,6. A vertical line was drawn between the two
midpoints to create the bisection line in calf. draw a calcaneal bisection line, midpoints at lbghsuperior and
inferior aspects of the calcaneum by palpatingrtteglial and lateral borders of the calcaneum angond was
located by using a flexible ruler marking a dotratipointsFigure 7. Then vertically connect these two midpoints
to make posterior calcaneal bisection line. Thepjest was asked to stand on the wooden box. Ealusted
palpation technique to feel for talar dome congcyemplaced the subject's foot in subtalar joinhécessary and
goniometer ruler was aligned parallel to bisectadnlower leg against calcaneal bisection lines, dngle was
recordedrigure 8. More than 6 degree of calcaneal tilt from neutvats considered as rear foot varus and valgus.

To screen type of foot arch*

To screen flat foot normalized navicular height (M)Nwas calculated. Subjects were made to assuraaegch!
standing position with feet positioned shoulder tividpart. Navicular tuberosity was marked with evegoluble
marker Figure 8. Navicular height was measuredgusietal ruler placed perpendicular to navicularetokity to
the supporting surface. Then subjects were madéatal on two graph sheets placed in front of théter dipping
their feet in ink diluted tray for generating fqmint (Figure 9). Demarcation of first MTP joint faot print is made
maintaining that position on the graph. To calalatuncated foot length, distance between the tiwesl|
perpendicularly drawn from first MTP joint and frothe most posterior aspect of the heel calculaféten
navicular height was divided by truncated foot kg derive normalized foot arch height .Values déocumented
as normal arch foot if NNH value were 0.22-0.31NINH values were > 0.18 was documented as Flat foot
illustrate foot print taken for truncated foot l¢hg

Figure 8&9 . lllustrate evaluation normalized naviailar height truncated.

Standard photographs of various diseases for thidysapproved by dermatologist used to grade varimot
diseases and defects are employed[15,3]. Criferigddentifying corns, calluses and verrucas at¥ed as per
guidelines given by Snider R&nd others[20,21,22]. Callosities, corns, waate differentiated by its location,
appearance, type of onset, direct pressure, sid@léopressure and confirmed by dermatologist isttbe second
author of this study Figurel0,11. To screéarsal tunnel syndrome (TTS), tinel’s sign waseddty tapping behind
medial malleolus with knee hammer to see the pratioe of symptoms pertaining to TTS.
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Figure 10 image of ingrown toe nail Figure 11 image of tinea pedia.

Procedure of shoe evaluation:
Shoe properties were evaluated by tools develogedhpistian J Barton[iand colleagues and numerical values are
additionally included for statistical calculations.

Fit of the shoe:

An objective measurement using a custom built Boakrstyle device utilised to find the differenceteeen shoe
length Figure 13 and foot length (SL-FLFigure 12 Then the value was compared to the footwear owsitienmb
width. If the SL-FL difference was less than hdiétbreadth of owner’s thumb’s width ,Fit of theoshwas
categorised as short (score2) and if more thantmlbreadth of owner’s thumb’s width foot weaasaconsidered
too long for the wearer (score 3). Other is go@bi(sl)

Figure 12&13 illustrate how foot and shoe length ealuated

Width — grasp test

To measure the adequacy of footwear width, the upper the metatarsal heads were grasped and #tegarized
footwear as too wide-score 3 (excessive bunchintgeftipper), good —score 1(slight bunching of thpeu), or too
narrow-score2 (tight, taught upper unable to bsmgd).

Depth
Examining shoes upper for the ability of the toed pints to move freely, and the absence of pressn the dorsal
aspect of the toes and nails was categorized dak de@dequate (scorel) or too shallow (score2).

Age of the shoe:
This was categorized as value 1= 1-6months, 232rGenths, 3 >12months

Shoe material (Upper)was categorized as,
1=Lether,2=Synthetic, 3=Mesh,4=other
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Shoe material (Outer)was categorized as,1=Rubber,2=Plastic, 3=Leathethér

Heel height
Measurement was recorded as the average of thetheeglially and laterally from the base of the hteehe centre
of the heel-sole interface. It was categorized-a€)12.5cm,2= 2.5-5cm, 3= >5cm.

Fore foot height measurement
This measurement was taken at the level of botHiteeand fifth metatarsophalangeal joints and délverage of
both recorded. It was categorized as 1=0-0.9 crhi;2em, 3= >2 cm.

Heel — forefoot difference
The obtained two values from earlier procedure wieee normalised by dividing it by the length o tthoe. Heel —
forefoot difference was categorized, 1=Flat (0-0.9cm), 2=small heel raise (1-3cmhigh heels (>3cm).

Last type

The last shape was measured by bisecting the Inegefasefoot areas on the shoe sole, and then niagstire
angular difference between the two using a plagticiometric ruler with its axis positioned in thentre of the
shoe Last type was categorized in to straight last (8% semicurved last(5 to 15°), and curved lad§2).Value
was given as, 1=straight (< 5°), 2=semi-curved (%), 3=curved (> 15°).

Shoe fixation
It was categorized d@oard lasted (1), Combination (Blip lasted (3).

Forefoot sole flexion point
To measure this, a sagittal bending force was egpt the shoe's sole and the point at which the becurred was
noted. Then it was categorizetjure 26, At level of MTPJs(1), Proximal to 1st MTPJ(2), Rikto 1st MTPJ.

Motion control was tested with Table 1[4]
Midsole density explored.

Heel counter stiffness
To measure this, the heel counter was pressedfiwithforce approximately 20 mm from its base and #mgular
displacement estimated. Then it was categeriséichasard and soft.

Figure 14 illustrate how heel counter stiffness eluated

Midfoot sole sagittal stability

To measure this, both the rearfoot and forefootpmments of the shoe were grasped and attempts made to
bend the shoe at the midfoot in the sagittal pligere 14. Then they were categorised as minimabjerate and
rigid.
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Figure 15 illustrate how sagittal stability of sh@ was tested

Midfoot sole frontal stability (torsion)

To measure this, both the rearfoot and forefootpmmnts of the shoe were grasped and attempts made to
twist the shoe at the midfoot in the frontal plafigure 16. Then they were categorised as minimafjerate and
rigid.

Table 1 illustrate how frontal stability of shoe wa tested
MOTION CONTROL PROPERTIES SCALE

Score
Item 0 1 2 3
Midsole density layers Single density Dual density
Fixation (upper to foot) None Alternative to laces (e.g. strap, Velcro, zip, efc.) Laces (at least 3 eyelets)
Heel counter stiffness No heel counter Minimal Moderate Rigid
Midfoot sagittal stability Minimal Moderate Rigd
Midfoot torsional stability Minimal Moderate Rigd

Score was:0-2: poor,3-6: fair, >6 : good
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Cushioning:
Cushioning was graded if it were used additionally
1=None,2=heel,3=heel&forefoot

Lateral and medial midsole hardness
Here firm pressure exhibited from the examinensrth at medial and lateral midsole, minimal to ndeintation (<

0.5 mm) was marked hard, moderate indentation{01% mm) was marked firm, and marked indentatri.6
mm) was recorded as soft. Figure 17.

Figure 17 illustrate how lateral midsole harnessdsted

Classified as
1=soft, 2=firm,3=Hard.

Heel sole hardness

It is measured under firm pressure from the exarsinthumb at the foot (inferior heel)-shoe integfac
Figurel8.Then categarised as soft, firm and hard.

Figure 18 illustrate how heel sole harness was ted

Wear patterns
Upper

Foot wear upper is observed for tilt pattern. Titemas categorised as neutral, medial tilt gre&ttan 10°, which
may indicate excessive pronation, or lateral tiéiager than 10°, which may indicate excessive stjain.
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Midsole

Foot wear midsole is observed for compression Shggm this item was categorised as neutral, meiltightedial
midsole compression), which may indicate excespramation,or lateral tilt (lateral midsole compiies3, which
may indicate excessive supination .

Tread pattern
Tread pattern of the foot wear in its outer sole wWavided into two items consisting of texturedsamooth; and no
wear, partly worn, or fully worn.

Outer sole wear pattern

Wear pattern of outer sole observed here. This wasithen categorized as none, normal is startistepior lateral
heel and moving medially towards the first ray aigtalong the shoe, medial is greater medial th#eral wear at
the heel and forefoot, which may indicate excesginmnation, or lateral is greater lateral than rakdiear at the
heel and forefoot, which may indicate excessiveratjon .

Wear pattern was classified as

A. Upper wear pattern was subclassified with numerical value mas&utral] 2=medial til{ 3=lateral tilt.
B. Midsole wear patternasl=neutral2=medial compressioand 3=lateral compression.

C. Textured pattern asl=texturedand2=Smooth.

D. Outsole wear patternas 1=Nong2=Norma| 3=Lateraland4=Medial.

VALIDITY, RELIABILITY OF OUTCOME MEASURES USED:
1. The Manchester scale are reported to have r=h@0.86, when correlated with radiological method

2. Kirsten & Irene[19] grading forefoot and reawfaangle stated that the ICC for reliability wa®®.for the
measurement of the forefoot angle, 0.91 for thaxesd rear foot angle. Researchers[28, 20] furtbacladed that
intertester reliability for closed kinetic chainKC) measurements (ICC value of .75 and .95) wasrsoipto that of
Open Kinetic Chain measurements in rearfoot and foot angle measurement, because the error oivpas®t
positioning was eliminated in the CKC.

3. A study[11] explored correlation between climicaeasures like arch index and normalized navichkight
truncated to radiographic measures in foot archgmatzation. All correlations were statisticaligrsficant, with
the associations ranging from moderate to strong 0.24 to 0.70). Of the two clinical measures, raized
navicular height provided the strongest associatith all radiographic angles measured from both &3P and
lateral views. Thus truncated navicular height (TIN#hs recommended to classify foot posture in meseantil
further light is shed to determine foot postureiatéons in the sagittal, transverse or both plangsrovide the best
descriptor of the flat-arched foot.

4 Hattrup and Johnson described a radiographic @izstsbn which has become standard, and in factetates
quite well with the Regnauld grading. Recently Cdig5] et al (2003) modified the Hattrup and Jobims
classification to create new classification systergrade hallux rigidus.

5. Kappes Ups [15] clinical photographic method addpfer screening foot diseases with the approval of
dermatologist as second author of this study

6. Shoe assessment toosed here reported [4] to have excellent intrarri€@C = 0.91- 1.00) and inter-rater
reliability (ICC = 0.90 — 1.00) for continuous itemn the tool, including the motion control propest scale
(ICC=0.91 — 0.95) with the exception of last sh&le&C=.63-.74), thumb width measurement (ICC=.69) ¢he
difference between shoe length and foot length(IC83-.87).
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STATISTICAL ANALYSIS:

Descriptive analysis of all type of foot defectefarmities and disease observed. As datas werdotiotving
normality, Spearman correlation analysis was useské correlation between shoe components to therence of
foot defects, deformities and disease. To screefooading variables age, BMI correlated to the ecmce of foot
defects, deformities and disease.

RESULTS

In the result of statistical analysis, Table 2 [deg percentage of gender participation in thiglturable 3
provides descriptive data of age, BMI and foot digos observed among runners. Age has exhibitsdiye
correlation to the incidence foot defects, defoiesit=0.388, 0.36, correlation was significant &l0evel (p=0.00,
0.001) and to foot disease r= 0.23 significant.a60evel p= 0.02 Table 4. BMI on the other hanHileited positive
correlation was significant at 0.01 level, r=0.8650 to the incidence foot defects, deformitiesOyE81, 0.00).
Figure 19 shows the scattered diagram of age anddBMinners participated in this study.

Table 2 shows the percentage of gender who pa&ipated.

Frequency Percenf Valid Percen{ Cumulative Percer]

1.00 66 85.7 85.7 85.7
Valid 2.0C 11 14.2 14.c 100.(
Total 77| 100.0 100.0

Table 3. Descriptive Statistics of age, BMI with oberved variables.

Variables Mean | Std. Deviation| N
AGE 21.5844 8.37344] 77
BMI 19.9429 3.25441) 77
FOOTDEFECT!| 1.454t .9940(| 77
DEFORMITIES 7922 1.09229| 77
DISEASES .3896 .63154| 77

Table4. Correlations between Age, BMI to foot prol#ms

AGE | BMI FOOT DEFORMITIES| DISEASES
DEFECTS

Pearson Correlatio 1|.679 .338" .363" 233
AGE Sig. (z-tailed; .00C .00z .001 .04z
N 7 7 7 7 7
Pearson Correlatio] .679" 1 .367" 503" 113
BMI Sig. (2-tailed) .000 .001 .000 326
N 7 7 7 7 7
Pearson Correlatio .338" | .367" 1 294" -.013
FOOTDEFECTS Sig. (2-tailed) .003| .001 .009 .908
N 7 7 7 7 7
PearsorCorrelatior | .365" | .502" 292" 1 .10¢
DEFORMITIES Sig. (2-tailed) .001| .000 .009 .388
N 7 7 7 7 7
Pearson Correlatic | .235| .112 -.01: .10C 1

DISEASES Sig. (2-tailed) .042| .326 .908 .388
N 77 77 77 77 77

**_Correlation is significant at the 0.01 level{ailed).
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Figure 19 shows scattered diagram of age & BMI

Shoe upper material made up of mesh correlatedtimetyaand significant at 0.01 level with foot derfaities r= -
0.31with p=0.006 is shown inTable5. Shoe outer n@tenade up of plastic correlated positively wittot defects
r=0.35 at 0.01 level p=0.001 given in Table 6. Heetfoot height difference above 3cm correlatediipeely at
0.05 significant level r=0.23 with foot defects aoence shown in Table 8. When shoe fixation conapts
correlated Table 7, board lasting type had showsitipe correlation, significant at 0.01 level r=6.%iith the p
value of 0.001 to the occurrence of foot defectsshod runners. But combination type had shown negat
correlation and significant at 0.01 level with fatsfects r= - 0.31 with the p value of 0.05. Foog¢fitlexion point at
prximal to first MTP joint correlated positively drsignificant at 0.05 level with the occurrencefabt defects
r=0.19 with p=0.08 is shown in TablE3. Shoes with fair motion control exhibited negaticorrelation and
significant at 0.05 level to foot defects r=-0.2&1g=0.02 (Tablel2) and medially worn upper of shghkibited
positive correlation significant at 0.05 level r26.is shown in Table9. Shoes with no midsole westepn (MSWP)
exhibited negative correlation and significant &10level to foot deformity r=-.38 and mediallyteitl wear pattern
positive correlated and significant at 0.01 leve.802 to foot deformities (Tablell). Shoes withimal way of
outer sole wear pattern (OSWP) exhibited positiveredation and significant at 0.05 level (Table 10)foot
diseases r=0.26 and laterally worn OSWP exhibiteditive correlation and significant at 0.05 level foot
deformities r=0.23. All tables in which correlatioras seen has been given. Mean age of participaares 21+8.3,
BMI 19+3.25. Mean foot defects observed were 1.483(nd foot deformities were 0.79+1.09 and fosedses
were 0.38£0.63. This result has not given all tabéxcept the variables tested correlated strongti the
occurrence foot defects, deformities and diseases.

Table 5 shows correlation between shoe upper maias to foot disorder

Correlations

. Shoe upper ) Foot .
Spearman's rho leather Synthetic| Mesh | other | Foot defectd deformities Foot disease!
_ Correlation 1.000 -23d | -202| -.143 079 .039 -.108
Shoe material uppe ~ Coefficient
Leather Sig. (2-tailed) . .037 .079 | .215 493 737 .349
N 77 77 77 77 77 77 77
Correlation - .
. Coefficien -.239 1000 | e -.404 118 .155 -.082
ynthetic Sig. (2-tailed) 037 . .000 | .000 309 178 477
N 77 77 77 77 77 77 77
Correlation -202 -569° | 1.000|-341"| -185 -313" 032
Mesh Coefficient
es Sig. (-tailed] 07¢ .00C . .00z 107 .00€ 78¢
N 77 77 77 77 77 77 77
Correlation . -
others Coefficient -.143 -.404 347° | 1-000 .019 152 137
Sig. (2-tailed) 215 .000 .002 : .867 .188 .233
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N

Correlation
Coefficient

Sig. (2-tailed)
N

Correlation
Coefficient

Sig. (2-tailed)
N

Correlation
Coefficient

Sig. (2-tailed)
N

Foot defects

Foot
deformities

Foot diseases

77
.079

493
77

.039

737
77

-.108

.349
77

77 77
118 -.185
.309 .107

77 77
155 317
178 .006

77 77
-.082 .032
AT7 .784

77 77

77
.019

.867
77

.152

.188
77

137

.233
77

77
1.000
77
.148

.200
77

151

191
77

77
.148

.200
77

1.000
77
.016

.889
77

77
151

191
77

.016

.889
77

1.000

77

*. Correlation is significant at the 0.05 level {@iled).
**_Correlation is significant at the 0.01 level-iled).

Table 5 shows correlation between shoe uppeaterials to foot disorder
Correlations
. Shoe material . of Foot .
Spearman's rho outer of rubber Of plastic others Foot defects deformities Foot diseases
Correlation . .
Shoe material  Coefficien 1.000 -.460 -778 -.106 -.065 -.006
outer eorf Sig. (2-tailed) : 000 000 360 574 961
N 77 77 77 77 77 76
Correlation -460° 1.000 143 | .35¢ 172 103
¢ plasti Coefficient
Ofplastic g4 (2-tailed) 000 . 215 001 135 377
N 77 77 77 77 77 76
Correlation -778 -143 1000 | -171 -015 -.041
Of oth Coefficien
Others  gig. (2-tailed) .000 215 . 137 898 726
N 77 77 77 77 77 76
Correlation -106 358" -171 | 1.000 148 092
def Coefficient
Footdefects i (- tailed) 36( 001 137 . 20¢ 431
N 77 77 77 77 77 76
Correlation -065 172 015 | 148 1.000 -.004
Foot Coefficient
deformities Sig. (2-tailed) 574 135 .898 .200 . 973
N 77 77 77 77 77 76
Correlation -.006 103 -.041 092 -.004 1.000
di Coefficient
Footdiseases g0 (o tailed) 961 377 726 431 973 .
N 76 76 76 76 76 76

*%

. Correlation is significant at the 0.01 level-tailed)

Table 6 shows correlation between shoe outer maials to foot disorder

Shoefixation
Spearman's rho board Combination | Footdefecty Footdeformities Footdiseases
lasted
Correlation . .

% 1.000 -.9072 .365 191 .076

Shoefixation Coefficient
boardlasted Sig. (2-tailed) . .000 .001 .096 512
N 77 77 77 7 76
Correlation -902" 1.000 -319° -191 -017

binati Coefficien
Combination type Sig. (2-tailed) 000 . 005 096 885
N 77 77 77 77 76
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Correlation 365" -319° 1.000 148 092
Footdef Coefficient
ootdefects Sig. (2-tailed) 001 .005 . 200 431
N 77 77 77 77 76
Correlation
o Coefficient 191 -.191 .148 1.000 -.004
Footdeformities Sig. (2-tailed) 096 096 200 . 973
N 77 77 77 77 76
Correlation 076 -017 092 -.004 1.000
di Coefficien
Footdiseases Sig. (2-tailed) 512 885 431 973 .
N 76 76 76 76 76
Table7 illustrate correlations of shoe fixation ty to foot disorders
Spearman's rho HFT‘EI height forefoot 1to3cm Above 3 Foot Foot deformities .FOOt
difference Otolcm cm defects diseases
Heel height Correlation } - ) } )
forefooétl Coefficient 1.000 770 .230 .168 .028 034
difference Sig. (2-tailed) . .000 .044 .143 .808 .769
uptolcm N 77 77 77 77 77 76
Correlation -770° 1.000 -443° 004 -141 139
Coefficien
lto3cm Sig. (2-tailed) 000 . 000 970 221 231
N 77 77 77 77 77 76
Correlation .
e Coefficient -.230 -.443 1.000 .230 176 -.164
Above3cem iy (2-tailed) 044 .000 : 044 126 158
N 77 77 77 77 77 76
Correlation -.168 .004 230 1.000 148 .092
def Coefficien
Footdefects g (2 tailed) 143 970 044 . 200 431
N 77 77 77 77 77 76
Correlation
o Coefficient .028 -141 176 .148 1.000 -.004
Foot deformities ;0 (- tajled; 80¢ 221 12€ 20¢ . 97¢
N 77 77 77 77 77 76
Correlation
y Coefficient -.034 139 -.164 .092 -.004 1.000
Footdiseases iy (2-tailed) 769 231 158 431 973 .
N 76 76 76 7€ 76 76

**_Correlation is significant at the 0.01 leveH&led).
*, Correlation is significant at the 0.05 leveltgled).
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Table 8 shows correlation between shoe héelight to forefoot difference to foot disorder inthree parts
Spearman's rho UW pattern Medially Laterally Foot Foot Foot
P Neutra tilted tiled defect: deformitie: disease
Correlation 1.000 -651" -596" -056 -176 -025
uw pattern Coefficient
Neutral Sig. (2-tailed) . .000 .000 626 126 828
N 77 77 77 77 77 76
Correlation -.651" 1.000 -222 263 197 -.063
Medially titted Coefficient
edially tite Sig. (2-tailed) 000 . 053 021 086 588
N 77 77 77 77 77 76
Correlation .
o tled Coefficient -596 =222 1.000 -.206 .017 .099
Laterally tile Sig. (2-tailed) .000 053 . 073 880 394
N 7 77 77 77 77 76
Correlation -.056 263 -.206 1.000 148 .092
def Coefficien
Foot defects Sig. (2-tailed) 626 021 073 . 200 431
N 77 77 77 77 77 76
Correlation
- Coefficient -.176 197 .017 .148 1.000 -.004
Foot deformities 0 (< tajled 12¢€ 08¢ 88( 20¢ . 97
N 7 77 77 77 77 76
Correlation
| Coefficien -.025 -.063 .099 .092 -.004 1.000
Footdiseases iy (2-tailed) 828 588 394 431 973 .
N 76 76 76 76 76 76

**_Correlation is significant at the 0.01 leveH&led).
*. Correlation is significant at the 0.05 leveltled).

Table 9 shows correlation of Upper Wear pattern tdoot disorders.
Correlations

Spearman's rho MS,\VI\éS;tItern Mediallytilted Laterallytilted Foot defects Foot deformities Foot diseases
Correlation 1.000 -767" -546" -118 -385" 017
MSWpattern Coefficient
Neutral Sig. (>-tailed] . .00C .00C .30€ .001 .88t
N 77 77 77 77 77 76
Carrelation -767" 1.000 -119 .208 302 .029
dially tilted Coefficient
Medially tited g0 (5 tailed) .000 . 304 070 008 801
N 77 77 77 77 77 76
Correlation -546" -119 1.000 -.089 201 -064
ly tilted Coefficient
Laterally ited 0 (5 tailed) .000 304 . 444 080 580
N 77 77 77 77 77 76
Correlation -118 208 -.089 1.000 148 .092
Foot def Coefficient
ootdefects iy, (2-tailed) 306 070 444 . 200 431
N 77 77 77 77 77 76
Correlation . "
I Coefficient -.385 .302 .201 .148 1.000 -.004
Foot deformities  gjg (2-tailed) 001 008 080 200 : 973
N 77 77 77 77 77 76
Correlation 017 .029 -.064 .092 -.004 1.000
di Coefficient
Footdiseases g (5 tajled) 885 801 580 431 973 .
N 76 76 76 76 76 76
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**_Correlation is significant at the 0.01 level-ailed).

Table10 shows correlation of Outersole wear patterpattern to foot disorders
Correlations

Spearman's rho P att?erSnV\l/\l ondl Normal Mediallytilted Latitlizéglly di?: ctt Jd d efE?r%ti es Footdiseases
Correlation 1.000 -.499° -138 -065 | -.010 -.063 -125
OSW Coefficient
Pattern-None  Sig. (2-tailed) . .000 .235 579 .933 .590 .286
N 76 76 76 76 76 76 75
Correlation -.499° 1.000 -.658" -359° | -129 -153 268
Coefficien
Normal Sig. (2-tailed) .000 . .000 001 265 185 019
N 76 77 7 7 77 7 76
Correlation -138 -658" 1.000 101 | 147 102 -144
. . Coefficient
Medially tited ;0 (- tajled; 23¢ .00¢ . 38¢ 20z 37¢ 21¢
N 76 77 77 77 77 77 76
Correlation -.065 -.359° -101 1.000 | .029 238 -159
. Coefficient
Laterally tited 0 (5_tailed) 579 001 384 . 801 039 170
N 76 77 77 77 77 77 76
8%;'32?]’; -010 -129 147 029 | 1.000 148 092
Footdefects g0 (. tailed) 933 265 202 801 . 200 431
N 76 77 77 77 77 77 76
Correlation -.063 -153 102 235 148 1.000 -.004
Foot Coefficient
deformities Sig. (2-tailed) .590 .185 .379 .039 .200 . 973
N 76 77 77 77 77 77 76
Correlation -125 268 -144 159 | .092 -.004 1.000
) Coefficient
Footdiseases i (5 tajled) 286 019 215 170 431 973 .
N 75 76 76 76 76 76 76
**_Correlation is significant at the 0.01 level-tailed)
*, Correlation is significant at the 0.05 leveltgled).
Tablellshows correlation of MSWmidsole wear patterof shoe to foot disorders
Correlations
Spearman's rho C o'\rqlt?glog oor Fair | Good d';?gctt S Foot deformitie dizgg; e
Correlation Coefficien] 1.000 -602" | -.203| .154 .193 -.070
Motioncontrol poor Sig. (2-tailed) . .000 | .077 | .182 .093 .548
N 77 77 77 77 77 76
Correlation Coefficien] -.602" 1.000 | -.660" | -.228 -.043 .031
Fair Sig. (2-tailed) .000 ) .000 | .046 707 789
N 77 77 77 77 77 76
Correlation Coefficier -.20¢ -66(" | 1.00C | .13F -12¢ .02¢
Good Sig. (2-tailed) 077 .000 ) 242 268 813
N 7 7 77 77 77 76
Correlation Coefficien] 154 -228 | .135 | 1.000 .148 .092
Footdefects Sig. (2-tailed) .182 .046 | 242 . .200 431
N 7 7 77 77 77 76
CorrelationCoefficien .19z -.04z | -12¢ | .14¢ 1.00( -.00¢
Footdeformities Sig. (2-tailed) .093 707 | .268 | .200 . 973
N 77 77 77 77 77 76
Correlation Coefficien] -.070 .031 | .028 | .092 -.004 1.000
Footdiseases Sig. (2-tailed) .548 789 | 813 | .431 973 .
N 76 76 76 76 76 76
**_Correlation is significant at the 0.01 level-tailed)
*, Correlation is significant at the 0.05 level {@iled).
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Table12 shows correlation of motion control propery of shoe to foot disorders

Correlations

Fore foot . . Foot | Foot
Spearman's rho Flexion point| Proximal to MTP| Distal to MTP| Footdefect deformities| disease
MTP level

~ Correlation Coefficien 1.000 -.689" -346 -.052 125 .025
FF&?Q%‘Z{'” Sig. (2-tailed) . .00¢ .00z 658 27¢ 827
N 77 77 77 77 7 76

Correlation Coefficien -.689" 1.000 -447° -.102 -.249 .044

Proximal to MTP Sig. (2-tailed) .000 . .000 .378 .029 .703
N 77 77 77 77 77 76

Correlation Coefficien -.346" -.442 1.000 .196 .167 -.091

Distal to MTP Sig. (¢-tailed) .00z .00cC . .08¢ 147 43¢
N 77 77 77 77 77 76

Correlation Coefficien -.052 -.102 .196 1.000 .148 .092

Footdefects Sig. (2-tailed) .655 .378 .088 . .200 431
N 77 77 77 77 7 76

Correlation Coefficien 125 -.249 .167 .148 1.000 -.004

Footdeformities Sig. (z-tailed; 27¢ .02¢ 147 .20C . 97¢
N 77 77 77 77 7 76

Correlation Coefficien .025 .044 -.091 .092 -.004 1.000

Footdiseases Sig. (2-tailed) .827 .703 433 431 973 .

N 76 76 76 76 76 76

**_Correlation is significant at the 0.01 leveH&led).
*. Correlation is significant at the 0.05 leveltled).

Table13 shows correlation of forefoot flexion pointo foot disorders

Spearman's rho ;xﬁz\rln Me|d|allyt| Laterallyti Foot defectd FOOF . Foot diseases
Neutal ted Ited deformities

Correlation Coefficient 1.000 -767 -546" -.118 -.385 017

Mm’ssgfm Sig. (2-tailed) . .000 .000 306 .001 885
N 77 77 7 77 7 76

Correlation Coefficient -767" 1.000 -.119 .208 .302" .029

Medially tilted Sig. (ztailed] .00C . .30 .07¢ .00¢ .801
N 77 77 7 77 7 76

Correlation Coefficient -.546" -119 1.000 -.089 .201 -.064

Laterally tilted Sig. (2-tailed) .000 .304 . 444 .080 .580
N 77 77 77 77 77 76

Correlation Coefficient -.118 .208 -.089 1.000 .148 .092

Foot defects Sig. (ztailed; .30€ .07¢ 44 . .20C 431
N 77 77 77 77 77 76

Correlation Coefficient -.385" .302" .201 .148 1.000 -.004

Foot deformities Sig. (2-tailed) .001 .008 .080 .200 . 973
N 77 77 7 77 7 76

Correlation Coefficient .017 .029 -.064 .092 -.004 1.000

Foot diseases Sig. (ztailed] .88t .801 .58( 431 97: .

N 76 76 76 76 76 76

**_Correlation is significant at the 0.01 level-diled).
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DISCUSSION

With the outcome of analysis, age has exhibitedtipescorrelation with the incidence foot defealgformities and
diseases with statistical significance. BMI on titeer hand exhibited positive correlation to theidence foot
defects, deformities with statistical significan&hoe upper material made up of mesh correlatedtivety with
foot deformities. Shoe outer material made upla$t correlated positively with foot defects witatistical high
significance. However plastic outer material wasoréed to improve the aesthetics of footwear [4¢eHforefoot
height difference above 3cm correlated positivelthvioot defects occurrence with statistical sigrahce. High-
heeled shoes have also been implicated in the alaweint of low back pain[24], osteoarthritis of #ree [17,18]
and forefoot [6,30Nnd hallux valgus and calluses in older peopletullys reported moderate shank curve shoes
even out plantar pressure and reduces the occerrehdoot problems [31]. When shoe fixation compuse
correlated, board lasting type had shown positemeetation with high significance to occurrencefadt defects. It
has also shown positive correlation with foot defilies as well. Board lasting footwear is thoughtprovide
greater stability, however, it is heavier, may ésslcomfortable and is considered a more expenswrifacturing
process than slip lasting [23]. Combination typsd rshown negative correlation with foot defectshwlitgh
significance and also with foot deformities negeltyv Slip lasted shoe fixation type could not berelated to foot
problems as only 3 runners used who participatedignstudy. Forefoot flexion point at proximalftest MTP joint
correlated negatively with the occurrence of foefodmities had shown high significance. Forefoekibn point at
distal to first MTP joint correlated positively Witthe occurrence of foot defects had shown theifgignce. A
flexion point distal to the level of the first m&eso phalangeal joint (1st MPJ) may limit gaiti@éincy due to
altered kinematics which result from inhibition mdrmal 1st MPJ function [12]. Truncated naviculaighé (TNH)
was used to classify foot posture in this studyt thiss would not be a best descriptor of the flath@d foot in terms
of analyzing variation of foot posture in the stajttransverse or both planes. FPI-6 can be anrout yet Mark
W et al (2008) reported that FPI-6 should be uséti wxtreme caution anchay actually have limited value,
especially from a researpBrspective [23].

CONCLUSION

This study exclusively screened the defects, déf@snand diseases of shod runner’s foot with vadiols. When

shoe’s general components correlated to the oameref foot defects, deformities and diseases ofl shnner’s,

age, BMI, shoe upper made up of mesh, outer mhtadae up of plastic and heel-forefoot height défece of

above 3cm, board lasting type, combination typstafes and forefoot flexion point proximal more thbstal has
shown correlation. Motion control, upper and midsaluter sole wear pattern exhibited correlatioth statistical

significance. This study will give new dimensiongilooe makers in order to reduce the incidence af defects,

deformities and diseases in runners. Runners aaches intern can be selective for better shoectirahelp lessen
the foot ailments and in turn to heighten the penénce.
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