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Abstract

Introduction: Changes in the physical and anatomical structure of the foot can affect motor abilities and
may limit or alter the execution of motor skills. Therefore, this study aimed to investigate the ability to
differentiate foot abnormalities through gross motor skills in children.

Method: This correlational research employed discriminant analysis within a relatively large
population of boys and girls aged 7 to 12 years. A total of 456 participants were purposefully
sampled from the children of employees at the Sangan Copper Company (from the cities of Tabriz,
Ahar, and Varzegan). The Bruninks-Oseretsky test (1978) was utilized to assess gross motor
development, and the DSI foot scanning device was employed. For data analysis, discriminant
analysis was conducted using SPSS software version 26 at a significance level of 0.05.

Findings: The results indicated that among the factors of motor development, agility, with a
significance level of 0.005, was able to accurately predict 40.6% of the characteristics of different
foot types. Factors such as balance (p=0.502), bilateral coordination (p=0.252), and strength
(p=0.653) were not significant. Specifically, agility correctly predicted 37.5% of flat feet, 54.5% of
Pes Cavus, and 43.8% of standard foot types.

Discussion and Conclusion: It can be concluded that agility, as a composite ability encompassing
speed, balance, and strength, is highly capable of distinguishing various foot structures. Under
specific conditions, it may serve as a predictive factor for foot structure, especially in cases of Pes
Cavus (hollow foot).

Keywords: Agility, Motor Development, Flat Foot, Pes Cavus, Foot Deformities.

OPEN ") ACCESS

Copyright ©The authors Publisher: University of Tabriz



Y VErE 5ml ¥ ojled b o0 BICPRPRUK SPIRNY

Extended Abstract

Introduction

Motor development in children involves the acquisition of various movement patterns and skills,
influenced by factors such as age, gender, socioeconomic status, and physical activity levels
(Zarezadeh et al., 2011), (Gallahue et al., 2011). Fundamental motor skills, particularly gross motor
skills executed by large muscle groups, form the foundation for more complex movements, daily
activities, sports participation, and specialized skills (Gallahue et al., 2011); (Ozonoff et al., 2008).
These skills enable children to engage in walking, running, jumping, climbing, and object
manipulation (e.g., catching, throwing, kicking). While genetic and maturational factors drive
typical development, environmental elements like education, practice opportunities, and
encouragement also play crucial roles (Sugden, 2013).

Theoretical frameworks, such as Newell's model, emphasize constraints on motor development:
individual (structural and functional), environmental, and task-related (Gallahue et al., 2011).
Individual structural constraints, including biomechanical features of the body, can impact motor
patterns. Foot abnormalities, such as flat feet (pes planus) or high-arched feet (pes cavus), may
disrupt proprioceptive inputs, postural control, and balance; (Proske & Gandevia, 2012), (Khalaghi
et al., 2022). Flat feet, prevalent in 20-30% of young children (Smith et al., 2020), and high-arched
feet, reported in up to 90% of pediatric foot clinic referrals (Sidarta & Afyora, 2024), can alter
center of pressure displacement, sensory feedback, and overall biomechanics (Hajirezayi et al.,
2019); (Jankowicz-Szymanska et al., 2018); (Abdoli et al., 2011); (Wozniacka et al., 2013).
Literature reveals mixed findings on the impact of foot arch types on motor performance. Some
studies indicate flat feet reduce agility and alter gait in children aged 7-10 (Sidarta & Afyora, 2024),
while others suggest no detrimental effects on sports skills or even advantages in vertical jumping
for flat-footed children aged 9-15 (Tudor et al., 2009). Conversely, high-arched feet are associated
with poorer balance and functional performance due to reduced surface contact and altered
pronation (Wozniacka et al., 2013); (Hajirezayi et al., 2019) .Skeletal-muscular abnormalities in the
lower limbs, influenced by environmental factors, poverty of movement, or muscle imbalances, can
affect biomechanics of walking, running, and displacement (Wozniacka et al., 2013); (Wilczynski,
2020). Pathological gait in children may lead to severe conditions like arthritis or scoliosis,
underscoring the need for early monitoring.

Despite these insights, research on the link between foot structure and gross motor skills in children
remains limited and inconsistent. This gap is critical, as motor abilities underpin learning and
participation in physical activities (Aghdasi et al., 2021), (Fathirezaie et al., 2021). The present
study addresses whether gross motor skills (agility, balance, bilateral coordination, strength) can
discriminate and predict foot arch types (flat, high, normal) using discriminant analysis, potentially
clarifying predictive relationships in a large pediatric sample.

Methods

This correlational, field-based study with applied objectives involved 456 children (234 boys, 222
girls) aged 7-12 years, purposively sampled from the offspring of employees at Sungun Copper
Company in Tabriz, Ahar, and Varzegan, Iran. Sample size was calculated using G*Power software
(effect size = 0.01, power = 0.95, predictors = 4), yielding a minimum of 110 participants; however,
502 referrals resulted in 456 analyzable cases after exclusions. Participants were recruited via
company announcements, with informed consent obtained from parents. Testing occurred
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individually in a motor development laboratory at the University of Tabriz between 9:00 AM and
12:00 PM.

Inclusion criteria excluded children with fractures, severe visual/hearing impairments, cognitive
disorders, or BMI >30. Demographic data (height, weight, age, gender) were collected first. Gross
motor skills were assessed using the Bruininks-Oseretsky Test of Motor Proficiency (BOTMP)
(Bruininks & Bruininks, 2012), a norm-referenced tool for ages 4.5-14.5 years, comprising eight
subtests (46 items) administered in 45-60 minutes. Focus was on four gross motor subtests: agility
(running speed, jumping), balance (beam walking, stork stand), bilateral coordination (hand-foot
tasks), and strength (push-ups, sit-ups). Reliability (test-retest: 0.78; validity: 0.84; overall: 90%)
was established in prior standardizations.

Foot arch type was evaluated using the Foot Medicine Plus scanner (Danesh Salar Iranian Co.),
measuring maximum pressure, center of pressure changes, arch type (normal, flat, high) and degree,
pressure distribution, contact area, and Achilles tendon angles.

Data analysis used SPSS v23, including descriptive statistics (means, SD) and inferential statistics:
one-way ANOVA for group differences and linear discriminant analysis (LDA) to predict foot type
group membership from motor skills.

Results

Descriptive statistics (Table 1) revealed variations in gross motor scores across foot types: flat
(n=203; agility: 8.68+5.11; balance: 20.97+5.29; coordination: 13.95+4.29; strength: 19.99+8.50),
high-arched (n=84; agility: 7.73+4.87; balance: 22.32+4.36; coordination: 12.59+4.57; strength:
18.55+5.34), and normal (n=169; agility: 10.22+5.49; balance: 21.23+5.51; coordination:
14.17+3.96; strength: 20.14+6.29).

ANOVA (Table 2) showed significant differences only in agility (Wilks' Lambda=0.977, F=5.322,
p=0.005), with no significance for balance (p=0.502), coordination (p=0.252), or strength
(p=0.653).

LDA indicated a significant model (Box's M=59.08, F=1.86, p=0.003; Wilks' Lambda=0.95,
v*=22.72, df=10, p=0.012). Canonical discriminant function coefficients (Table 3) highlighted
agility (0.176) as the primary discriminator, with minor contributions from others. Classification
accuracy (Table 4) was 40.6% overall: 37.5% for flat, 54.5% for high-arched, and 43.8% for normal
feet.

Discussion

Findings demonstrate that agility uniquely discriminates foot arch types, aligning with studies
showing flat feet reduce agility (Samakosh & Hadadnezhad, 2021); (Sidarta & Afyora, 2024). and
high-arched feet impair lower-limb performance (asl et al., 2020). Normal arches facilitate better
shock absorption and sensory input, enhancing motor efficiency (Kumala et al., 2019); (Cobb et al.,
2014). High-arched feet's higher prediction accuracy (54.5%) may stem from biomechanical issues
like short Achilles tendons (23-63% shorter); (Burns & Crosbie, 2005), limiting dorsiflexion,
causing instability, muscle imbalances (evertor weakness, inverter dominance), and poor shock
absorption (Wozniacka et al., 2013); (Sinclair et al., 2017). This affects agility tasks requiring
explosive jumps, directional changes, and weight-bearing.

Non-significance for balance, coordination, and strength contrasts some prior work (Khodaveisi et
al., 2009); (Hajirezayi et al., 2019); (Abdoli et al., 2011), possibly due to measurement methods
(e.g., beam walking vs. dynamic tests) or statistical approaches. Agility's composite nature
(encompassing speed, balance, power) likely amplified its discriminatory power in LDA. Age
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effects may diminish foot structure's influence (Musavi et al., 2012), with environmental factors
like activity levels or lifestyle overriding (Bukowska et al., 2021); (lordan et al., 2021); (Anida
Kapo, 2020).

Limitations include urban sample bias; future research should compare rural/urban, climatic, or
altitude variations. Recommendations: Annual school-based foot scans and motor assessments for
early intervention.

Conclusion

This study reveals a significant association between agility and foot arch height, but not other gross
motor skills (strength, bilateral coordination, balance). No universal positive/negative relationship
exists between motor abilities and foot indices, influenced by age, gender, tools, and statistics.
Agility's embedded elements (speed, balance, power) are collectively impacted by foot structure,
though individually insufficient for discrimination except agility. Further in-depth studies are
warranted to refine these insights.

Keywords: Agility, Motor Development, Flat Foot, Pes Cavus, Foot Deformities.

Copyright ©The authors Publisher: University of Tabriz



@b, P15 Sy Slad les b s slag jladals dadl,

Y ool psler Jlo

VErE Smly

IBRCEN

DOI: 10.22034/mmbj.2025.60115.1076

OlOgT 58 Ly (I 2 Sl jleo L L 5 slags s Luial alu
) s . wd .
o) B )
i s S s 655l s ke DR S e oSS e Rasy en S sae s e oI (s ke 5 G S IS (S s e S 2)

zahra.fathirezaie@gmail.com .ol .
\i~£/~‘\/~£:;ﬂ)&ﬂ '@Jls VET/VA S Bl '@)\3 VEF/WNY 16 S50 '@)\3 AR VARYA S S 1P '@,LY

oS>

-

Slles sl 5 esls 13 30 o 1y S e sla oUly Wl o b Sl 5 Sog sl 53 ois tdedie
LS glaolmal S8 el )2 Gua b ol s Hskie pll dad s boes S gl | S >
Mui))géwlwtjjjlyb&iﬁ:uijj.@; <=L>.=3\ 085S s by S sl buy
S smd oy 4 5 800 e iy (08 8 plonil S Y BV Ol ey 5 0l 5 S5 b amalr s s
S is oS Oga3l ol (B35 5 AL G sl e S O e e S 0 OLSIS O35 5l bt
S esls s 5 asms gl 2 S 13 eslal 5,50 DSI Jie b S Sl ol&ais 5 (S 0 iy s 2 81 (VAVA)
4 51y Ol b el s eslinal +/20 (g lsbae prhaw 53 YV wsed Ll ol o ol I8l 5 U et o O ge
LS el gl S5s 5l dos £0/0 s 0B /ee0 (glslae mhan L (Sl bele (S > ad; el o
s bl (P=2/107) Codd 5 (P =4/Y0Y) w5 Kales (P =4/00Y) dols bole 5 A8 o i e
Syllkl slal S 3l Aoy EY/A 5358 b S 5l Ao s 0870 (il b S 3l s YV/0 Sl Juls C;Uﬁ
S5 SUlE S Ulsn (Sl S Ul5 68 038w Ol e 1S aomd 5 S Al e s &
P Lls s sl S bkl plal gl plete s VL sl Dol 5 el IS s

.J;)‘ﬁebwﬁu\b)y Jﬁ&@do}jb}kpﬁjb}bouw&a J.ALG d‘}*‘*”‘)‘“_ﬁsu‘“

LS slaggslenal o8 Gl S il b S (S = Ay (SOl claejly AdS

Copyright ©The authors Publisher: University of Tabriz



1 VEVE 50l oY oyled oy S, 5 oS s

PPNV

«(Gallahue et al., 2011) 5,5 . 151, Cilises 5 > glaclge 5 LS ol bS58 o8 ol gl p S > As,
5 @olasl = slanrl Candy (o (o 4 ately Gl 3 Shes S35 01,53 > (ZAREZADEH et al., 2011)
el @l S glasls 5 et sl (ol SIS > 581 «s (Fisher et al., 2005) el Su slac i
.(Ozonoff et al., 2008) «(Gallahue et al., 2011) was .« 1S5 1) cnl pmass OS>~ LS,

o2 5 dre S pde ol oa WIS e S Jele Olge 45t sdamy (S ke 500 wesY bioles Sl as ol
Aled S sl wodul 53 S SaaS L 5 5 pmas Gacsles S5k 3 el (See ipd iolee 1YL
Ll 3,8 oo Sopgn SUL 5 (Sh gl S olal » 5 lal> 0 &y gmn 0835 Ak s, (Gallahue et al., 2011)
oo s G e G b il Jie aoms e Shs oZils el ol S gl plls s sl
O3, 4T dlanal g (kg oo ploil Oy Sy OVae dows 4 S Cts S > slalee (SUgden, 2013) el 158
Joo) s sasles 5 (2, VU Jae) (5l ey sbaolgs O Os (o el e peiss sl el sl
(Gallahue et al., 2011) w s o A gn S oo oslal (G5 035 5038 by (3,8

L5 o s Gl i odle oS ol Jalse 51 (S (S5 5 sm = s 5 638 D053 Jelse 3mSR Sle bl
Jose dbe & bge ey cpl 53 Hsede ladde 51 SO Laly cpl s das J1 3 50 o 1) 08358 4l slac,lge As,
3 e s s (63, 8es 5 (Sltle) (638 (Slays sdoms (1S o el ates a4 1) Layn sdoee 5l AL 0
Jrol LT Jolss 5168 2580 S o (8,5 JKE s e silone el SIS a0 Sl RASS Glays st
OS5 S S = sbac,lgs Aoy I8 3 Ll 31 S Joss Jbe ol (Gallahue et al.,, 2011) o o2
L il e Jamme 5 Sl Jalpe Jole Joole &8 01558 S 5 (b gla Sy oS Al ol — (653 glacos s
S S L5 e 038 A 5 S b a1 53 Jsl pae 5 (Sealeal @S a oS Sy o 5 35S 000
.(Proske & Gandevia, 2012) sas 1 5 56 e |, 0S5 ,S

Khalaghi ) s 5108 50 Jsles 5 cals 28 651l 51 s 03 5d0mn 53 (SolSe g S5 Dl 033 0L Sligis
Iestl Jlrs ) e Gla e 5ok 3l el Jlusl Jases slagss)s ol oSKan b S slagg bl ol oL (€t al., 2022
5 Olo b S g lnial 4 M 3131 Bl s by o el Jsbe o b S (ol oo lmial 3 oy g 53 Cpiises Al
Sl 53 L S bl dhorl Sl U5 Jelse s $pcias ol 3 ,Shes ol s L alis 3 58
(Hajirezayi et al., 2019) ol ois 3 me Jsles s i S L3 old it Olgie 40 30 oloulr S 5 Cilisis
S e 5 O Ly Jete Sl pll apd S DS > (Siales pds 4 e L5 e b s solmial g s (Bl
Ll 5 o Ol b gliwly 5 Camdy 3 Dl 65 8 550 ool 2l .Jankowicz-Szymanska et al., 2018) s oo
ST ol a4z 5 b ol Gl (5L S (olmial (il 5 s 51 SO AL e b b bl S slacans sy )
b 3y Jols 0l oS (S sS Cond  GSS1 o 5 Jliod ) S oy o o Sl 03 O 6513 Cande 5

Copyright ©The authors Publisher: University of Tabriz



@b, P15 Sy Slad les b s slag jladals dadl,

Eond Cn b JL Y BT OS5 S 51 680110 Sop amale s 58 b s Jlids s (Abdoli et al., 2011) st
SSas O5355 3l Aoy T B Y s S ol OF 5l Sl s ceaes (Wozniacka et al., 2013) ol wals |1
o Slel e Loy 4 as aS (Smith et al., 2020) sy ol 55 sl sladle js 1y Glo gl oS 3l Sl el
.Sidarta & Afyora, 2024) .l es 5 b S Slo 4 by e b MSCie gl LbSs

OSas 355 S Lol 3l s s S e ol (R 5 0 el s 5 e b S ol 4 b S e oS 6l 0 b S
e o 4B ozl Al Jle i (sl Sl b sH L anlie 3 e a5 b S e o S 4l D3 S s 4 o
Sl i) s b o L LES S e 08 b letle &Sl sl S et sl el J S 50 (B 0 4 el (S S
231 e b S el 5l L5 es e DMLl S G g b S (9355 cpl a5 s o JEl s o 4 (4 e
Wozniacka et al., ) s 555 sl sl b sl 5 muly U8 s S5l Compn ol ol 35 Jlaj Sl S L
ol S 358 (6 s o s J S ol (g b S Ol Slaptmms Slaclab 48 Wlosls Ol 3 lallas (2013
(Hajirezayi et al., 2019) was i 1) JLid S o Combgn 5 S5 5 amin 33 e Jol oS (65,0

S el 5l osp SA Jele s sl e 4o 5L R 085S S > slaclgs (S - Sl Olaasne b b
U358 550 5 sl amme 5 533 belye W5 .(Fathirezaie et al., 2021) 1oL . sl olosle 6 5 4l Oljle
slacdls Sos 5 s slaadls 5 bl s Lol S8 5 ool Seeal (S slaole gl 55 sl ol 5o
A e Jalge 3 oS Sl ol 3 ey 4 JDlas — Sl glag el L(Aghdasi et al., 2021) 55 leor
LG e S ol Q8558 5 53 e byt Al 5l il e s 4 Jolis 5 cblas cwlel 5SS (S >
Wilczynski, ) aas 5l 3 ﬁb S L Oldl plralr US55k a5 0din (8 oy SGlKe g 0329 4 0Ll Oy Sl 5
(Wozniacka et al., 2013) (2020

Al N=10 0558 iy sbaslee sl ¢l Glo b S &S Wyls edde (Y00 ) (Ben 5 ' ey dJlsl L
L S 48 1S Ol Wl ANY OS82 0358 Slaisd 5o (Vo) +) OLISGen 5 (055 e ASL ) pe Ll oo
sbadld & slal Glp Cope S Llg e S opd SO B Geed 4 L0 &S Ced sre pl 4 S 4 Cls
(Cubukeu et «s el Jl= 53l s 62 Go5e8 5 Bl b S L 03,8 Wsls 0l Ll Je gl b S
55 Ol b S L sl 3l L oaslis 53 b gL LS Lol Ol 5 SDlae oyl o Sle S wis S 5,058 (al, 2005
2 aS s ab Jib s gl sl sl S b ys o (Yu et al, 2024) Lelse ol LS s ol zio YU clacs
b S Lo S o Jal w55 T Ll aiS o Jes 2 Dl b S Lol il 5l o es 5 anes 03 W s
33 0diS et ale Olge o baggslaal cpl 0 0155 e el ol 5SS sdalie S5l anb b S L OS5 Glo
o SN s 5 S o (ol me dlaly oS e e UL Dliies e S S S el sl S
VeV OS5 S s Sl S L Ol b Ui esls 0lis s Sladss (Galli et al., 2014) sls 55 08558 55 o,

.(Sidarta & Afyora, 2024) ..l ¢l e 4L

Copyright ©The authors Publisher: University of Tabriz



A VErg b Y oyled oy S, 5 oS b

Llatls o S > sl Slge st L Ok 3l s opl SVl Bl 5 bos Shas 5 bl s 4 Sl Sldllae 0 ST
S et bl sb a4 s e g axalr Ol3luedi] & pl 4 ar L O3S wnslr 3 Slided 3 g8 nl
Sl daly w4 ax 5 by s (S glales 550 5 Ll bl 5 lee (S Gba LIS &S (pl @ a5 L e
s 08355 S35l s ol 3505 st B ) s g Slllas plail S Sl bl 5 b UlS ol o
Sloss Sl 055 e oS358 oy oy Sy ol b s 5ad oSl b 5T aile Slado s slagslen 4 peie Sl

25 ae s Stalay 3l 5l S S Sl b
S S5 b el G55 Wil o ) plnil 1 p5 e ol 1 il il edd plonil Slalllas S pl 4 x5
(SN oy g Jol 6,qu>~u‘5uu;bcww.wugs S50 kS andlla |y Sk glajltle Ll 05,8
sel Lo 4l Wl o ol 43 8 Oy 42808 Slalllan 3 S a5 S Gl s b s O S G b 3
G S &S e s iy 3l eslined b Olg e LT &S 5 ol altess Lol fass 55 cplaly s 5 50 css |
5SS s U ol 558 Saie S S sl s Ll S gl ol 25 8 Copie sl oty

Cals 15l S glajli b gl sl ylaze bl Ol slal

G5 )

Bls Gaiwr (ol amalr 03 plndl (930S Baa b5 Sl g S g Saemes £ 3l b G glxl )
e et 3OS e e IS b OIS OG5 5l b (¢S sa hss 4 4 L e VY BV g 5 s Ol el S
axrl o 5,0 oKl S o Shal S 5l o RilesT 4 o sesl plosil sl OS85 s S oS 3 OB, 5 Al
=003l Ol /) =3 o310 s aloms 8 V0 (bl 503 5L 3550 ke Bl sl (o JlsBle b Slsloms il s S
Wl o )4 W5 S anxl e 5 00 sty b (ol 4 S plndl Ol 3w a5 L (E =odiS gy (sla e sl 5 +/40
5 s sl Salea b 0l b el S5 0LLE 088 )13 o sy5e s L8 YYY 5 ey @ YFE Lels & 207 glaesls
A lonil O g5 g e S 5 QSIS 5 Ol S 4 BBLIS G b 51 Ol Jl )l e 5 055 e et S S o500 Lol
A3 15 T slaesl gt bl oled (050 e S 15 O3S Aen o 2303 Ll 55 5 el plonil gla Sealen G
S Ll J s e 255 50 p3Y Sles 5 pramen 5 A el )3 Tkt s Lol cgr 6T asbcyls, e
Goslper b3l 53 5L 55e glaesls ot plnil (sla Saalon 5l day jlate ooy 3 plol Godos 3 LT O3S &S Lt
sl 5o eslel g Ses plmil Jowe 53 b VY LA ol oy st ole 53 (3l &y g 4 Sl s
i apldil s b S pde (oo la S5s050 35,55 slme X3 S 13 Liovi 5550 ab gy e Olaasiie bawe 5 5L 5550
23 agagesl b w8l e ¥ VL S es g el sl 0SS 5 bt s DMl pde (alpd 5 ol LS
5 0351 e LS 13 (Sl 3yge 5 i o D33 B Jold (SIS s sla S il Oge3l 4 340
58 el S g s Salen (ol (Sl Jald cdns (S e e S sl (S oSS S
Sy aasiie o3 SlaS (G 3558 0355 Sy 4 ax S b Ad ) Sl S oaes L L S Cans s Salg Lo

sl ga a1 S 3 g0 Glatonin I ste O e ol 5T 5 Wl pesT o o 0l Siales g0 4 S >

Copyright ©The authors Publisher: University of Tabriz



@b, P15 Sy Slad les b s slag jladals dadl,

G sl pise 5 xS 51l slayl )

S s S s O

4 dLa V0 B /0 038 (S Ay bl 6lp € Sl o el O g3 40 peme S (S iisb oS S S O]
V80 5 ol (6381 5o 4 Ogal (sl 3l Wl i 145 A3l o gl 03 5 St Jals Oal sl JalS 0305 0 IS
Dol Jels) s S salee bl e Oge3l 35 Ll (Sl S S s O3l s ol e3Y Ole 4dds
IS Gl Olay Jold) iy b S 1 slaclge Sromi sl Oail 035 am (D 8 by Sialen 5 053 S e 5 SV il
el 03 S5 B s i (S ol 55 s sl Ol e S5 (B el e 5 SV 5 (S ol
dilae 5 asalr aom Gl (gt o bl & S35 VO Ll 6 (Gl gl 535 2 OF st Gk 3 Oesl ol (s3les e
odd 558 AL O olsy 5 VA O leTib bl o 5 S35 Coypn oSisusp pad g 5 oling ol sl o lal g
sl 035 AT S G gs s 55 S ik oS s 2 O3l Lo pes il o b e

L s Sl Ks

53 L s (O Ul 5358 Bl ) b Sl g5 doLad S 00 ks 5 bl el JLis S ol O gol oD
3 5oslpaz Ol VL (5l S 5 B e b olSans Lo 5 LT 086 (Sl cmeat 5 a3 1S5 s Ulie

Waosls oo

bl bl gla Lo mman 5 5kl Gl 5 o SKle Jols io 5 (olel sla iy 51 eslizad b sdel s 4 =W
A sl VY aseis ol ol g el I3 e 5 03 05 8 03 S pde e Gl i e els

laassly

S S 538 Gl S Dlo Gl S es 8 a3 S S Dol bl 4 by oy slasslel V dsds

el 0 03l QLJ..: ‘-;M

‘L'JUQA J))A ejjfé.w).) O b)jﬂ dl.h]:&lla J)\&LD&‘&J‘J%‘)J&L“A\ J}J.;—

ol s Salan Jales Sl 33
V444 £ A0 | AYACE /YA Yo AV E /YA AT E O/ Yov o Ol sl ows
VA/O0 £ 0/FE | AV E E/0V | YYNY E &N VY §/AY AS 38 b s
YN ETUYAL VEAVEYAT] Y\YY R o/0V | NV eYY £0/84 VW seme gl S

}.U)br.aL.Lg)bl;.uQ)wé%%ﬂ)sgdébdjlrm)llﬁuwﬁw45>\>QL.':J Laes S 55 uwﬁgﬁéﬁlﬁofj

(Y dsd) 350 sl sl Kos Ll se ) €l.k§>ﬁ.a 33

o 230 Sl e 45 baoy S Sl 6 ol Ogasl Y s

- Wilks' e
Lambda ’

P df2 dfl

Copyright ©The authors Publisher: University of Tabriz



\e

VErE Sl oY oyled b o )gs

S, 5 oS b

/a0 Loy Y o/YYY +/AVY Sl
/oY fov Y VALY +/AVY Jales
Y OY oY Y Y/FAY /448 4> Salen
Yty gov Y /Y1 +/44A KIPRY

=\//\-\ LOQ/'/\ =L)'“SL r‘)JJ\J Jj?:j LAJ::C\A ;,.:SJJ L Léej;u,:;ém}\ Q}Lﬁl;)g:mﬂ‘ )‘JLM JJAAS)‘J QL:..) Q)ﬂ)T GL‘.;

Lg)jki | )‘JLL.&A (\ e)LA..i- J.,\A) LAJJA )\ éﬂ aS sl ‘_)L.:..:).:: ‘MY _.)'Lgiﬁ Q)ﬂ)T GLZ; U’:""M .(~/~~Y’ =L§)(>h’u CB.A cF

a aels) 53 el sdal s 0/ Y =(glsline éa.d 9V =3l Sl s YYAVY = s & osdeee /80 =LY Sy slie &S

Mﬁ}\}ﬁvJJJQ-)Jg;w:v)buﬁf&lﬁ&)k@ﬂ)k@})}d&;ﬁ&bﬁwﬁwu‘ﬂw)f

IS 588 3 Ko 5 ol ¥ Ut

> Shos
\ \ ke

—r /oYY VA Sl
VAR ol IR R Jsls

AN Ve 4y s Sales
RS 3 YRR Y. Sy ds

—\/VEt —$/88A (cub)

2 M\)}Cﬁ&‘q&#ﬁ;ﬁlﬁbﬁwﬁw Jhe (ol 558 eodalin ¥ Jodr 3 a5 ) shilens

i s = —1/88 + IV (Sl)
s pize bl Laes S (g uai b bt dsr

S st RS Su sl L U
e g iS | sS s | Sl s 7 ’

Vv ar VoY Slo gl s

1 VY ¢ 38 sl s Ol e
Vi 04 1 Dyere b s
N Yy YV/0 il gl s

\\ZA 0t/0 VA/Y 58 gL s Lo
£Y/A Yi/4 Y\Y Dyere b s

Y \)gqstl,;l Sl S ol doss 00 cl b Sl lale o8 5l 0L £ Jadr 3 ey S (sluazd @l;.'s colg o

S 3 doys £Y/A 5 3,8 Sl S 51 Ay 08/0 (Blo sb S 5l Ao YV/O el B Sl Jole S i e

Copyright ©The authors

LS S e e 4l aplalad glal

Publisher: University of Tabriz



@b, P15 Sy Slad les b s slag jladals dadl,

&

b«:u.

Jolo 5 )08 5 s (Sialon (ol ((Silr Jold ol s (52 s sl iie Sl S 0l 0L G s
Samakosh & Hadadnezhad, ) slaasl b mls cnl s)ls b S g3 53 1 o 3l plaze slaes S by oUls (SOl
Sy a3 3l e,ls o ol s |y S sl il e skailen sl i es (Sidarta & Afyora, 2024) (2021
3575 Sk Gy ol b b L S oS ol Bl 2 B e 0B b ek gl S Glowil oS (ol B 5 el e
o LS e slassgss 5 LlS e b S slaglmal Lgd anst S 5 Ll adls g e S e s Shee sl
o pen VG Ol femio o3l 51 i Sy b Llg e Olo oL s (Kumala et al., 2019) a:l 18 56 55 e
Olo b S pl b S sl 1 (gL 5 b o3 o3l 51 i eade SIS > Wlg s amb b Sl il S- L
(Cobb et al.,, 2014) 55 L & e Cls J 28 5 055 Jaos plSs Ll 5 0
ﬁﬂjﬁ)b‘\sdjjb@))‘JEQS&)}\W&\J{\)WL#&J Jelse Sl iy (Sl a8 A ools 0L ol G 3
S 55 e 0als OLE Bl )3 S oo m e o3 EYA L) Jseme Gl S e 5 3005 15 SlbB o 2 Ao 5 08/0 LS sl
el ol an 3 S Gl SL i B L (Sl S

& S 355 Gl S (sl s3 S als O 1 gl s ol Gl il L Ll e 5 (VY 0) OMSCan  Jool (555 Gaiowd
(ol (Sl a3l a8 a0 S I J 5 b plail Jald) gl olil (55 Shas Sosesl 55 (g Scias i b gl S sl
53l ke gl 5 b Glawly) oS Ans o 0L 1 G lags bl Sl s Ab oS Sl o 5 o315 G 35S Gl S
3m5 33 Ao 310 3 alle nl e sk 4 apd 0 055 DOWRL m3 el 5wl Sl s ik B cands
P ) 5 S Sl Lol en Ysams 358 (Sl S ol ol o e 5 b 4l s 53 bt Lslpe Ao s Vs 5 5
Soloal S5 sy 313 o Sl S 5 em il s g 4 s Jlblie el il (oS5 5 e 5T
Cins 55l OOas 58 b S 3 oS Wl esls Ol Slides ol olyan b 5 e Dbl s Dlae Dol H&hsﬁsb, S
03 ek b o b (A a3 D55l 5 L el Cand IS e Wil S sl e (58 s gl SBlae ke
sy gl S Ol ) S 4 e S s S8 sl L olke i la) 5SS
.\Wozniacka et al., 2013)

S o il Kl e sl 05 sl S o Sl ole 13 555 gl S 05 5 5 Shas cins 3 I8 50 Lol 5l S0 e, oo 5
It 4 e Wl 5 o Sl 056 LSS s 4 oS Sl (658 (slap Sl ey M3l L Se Osa3l 3 b Sy DS > ol
Ny D e 350 b e b3 5 (35 (o el 5358 e a2 S 5 2SS 5 5 Shes
ST 0506 LS 5 50 o8 ol 5555 (658 Slac 2l b 5 1805 Bl 2S5 53 (gl el sl ool
S (gl 313 b amlie 53 358 (b S (ghls sl 31 a8 Lsls DL g g 53 (Y000) s S 5 g 3 e O gl sllo

EJL@J YL Jemde 53 et 4 e LS ) & dtes Aoy W U YY Ol 4 (65 oS MTO}J&UN}&JL@ sk

" Burns & Crosbie

Copyright ©The authors Publisher: University of Tabriz



\Y VErE 5ml ¥ ojled b o0 BICPRPRUK SPIRNY

Sl aids 10 5,8 b S j3 oS Lol Ol (YY) 0L 5 ' IS pioman 55 0 b T HSE s wuls s s
2sde VB Sl ke 055550 A8

L oS s plo) Gl 5 b e Cand 288 S b Al S el 5 Ik Rl els oS gl S 0k sla S
(b Sl S 4 el 38 Ly el S IS el e 5 Sl een (60U Ol (ol
ar s B oS Gl B s (Sl s s Slas (o sa 53 fpdse Gl Sl (S0 has Dl ple 5 S (6 pdyilan
03 Jood Lolen plasy b Sl pllil 5o 5 Sl &S = Cgrr i 5 o g el (SSby O > oSGl 5L ol
S s bl sl Cdr b S b 5 b e g Ja s b oS 353 o b S w0 b i 5 Sl Ol 3yl Gl els Jlis w0
s 4w ealy G sl 5 Sl Gl s el S SKeal s L S el s i) Rl s w58 sl s gl
S SR8 Vs S Ol e il 558 sl S e (Sl o Shes ind e LY 5 S WIS e Jils en 50,5 e )50
el s by ol b sl wslize skl b ol 1S Sl eslizad 5 ot sladle 3 038 (S5 Ko 0,8 gy S
Abdoli et al., ) , (Hajirezayi et al., 2019) (Khodaveisi et al., 2009) e 238 Ciios 3l odal s & b 45 S|
pde oS Cils w5l bl bl Jlpen ol Gies b L oS e lajltla s sl adlge sl 3550 53 (2011
Lo ol claadlse 5 dobe (6,831l gla iy 3 o3b Wlg e ol G 3 b oS glajlitle o i 3 Dol adle (g5 sns
Sl Jsles b 5 Glge g s 8 o Do 4 el Oge3] bl G 3 s il 5 eslind 3550 (bl (slats)
adl e 5ol S ol s (slaey S o lslias (bl sl 4 Lsls OLES (YY) OLISen 5 (S m 3o iriomat 3ty oir b S
Soals S bl sa b oS bl 5B S8 e GBI Ay e ) g s L VE B 05 S Ol o 03 Sl
onlp oshe ol sy Glots el S s ezl 5 5 Ol 5 S5 S il (6,505 Jae ol ye Vlaz| L e
S Sy Toale g a5 L dey o e das o 1 e 3550 1 sl sla gl 5 Sl B il (bl (gla sl ealind
G sl e Sales Dol B O O s S Juld esghe Bl 5 Sl oo Sl 5 s pasts W
el 033 s o ol sy 3 eslinal e 5 Se belge w5 (U)ol o ege ol 1 aed S s 8
lordan et ) :j,s 5 St b s dile Jalse o S = o les ol 21 50 Sl 5 olile Jelse posdle poman
Anida Kapo, ) ol s 5 0l s osat 305 & slaxl S b ol 5 (Bukowska et al., 2021) .@l., 2021
s p b ST Ui 3 oS s Jole G Ol 4 s 8l 5 030 LIS 30 S > slac s gl > s Wl5 e (2020
5 by O35 05,8 53 Sl S5 S 5 e Ll Jlazm 550 3 42338 Slidos o o 5L 355 e Slgniy (pramen 315
el lassie n Dslite Glagli )l b bl camen 5 gbie 5 08 (it 5 o bl diile il Glag Bl amen 5 (54
Ol & bg e o 550 sl Gud w5 )8 sk 4 ol ol Sl sy O S Dlae Sl el 5 (S
Jelse s yasis jike 4 S el glag i Se il el en 458 (Sb S e s 4 db e Slaggolmal oLl ke 4 L S
g gy OS5 el 3 VL &y po 4y IS

& S 4o

" Sinclair

Copyright ©The authors Publisher: University of Tabriz



@b, P15 Sy Slad les b s slag jladals dadl,

S Sl Kos laite s gae daly sy pde 5 Sl ke e o daly S s p asllles cpl o
w8 Slade JUS 5 e opl S L dls Vs b S Jgb e Ol b Jal 5 g pes alen (ol fols s
Golo Wl ai b S laaarls 5 S Gl plls o e b oo daly 2550 50 5 (St G oS das s 0L
Dl L3l o el ($5bT Sla 3y 5 S S el Il (i e Lile (550 Jolse il S g s 50 cal 5 ASL
38 Ulse OlF o b S o Shs s Sl olas ally 22y e Saun ml 4 B Lo dalet Ges s i
AL S sl Sy b v s wig Sl s Kes S Sl o 5 oo S S belse 5l WSS S

Lngs (Sl e b S Gl (S et 4 5306 oleS 4 plaS e bl b e 3

ua'bj.ﬁ; ,g.md:"
LSJKAA L 452‘); ub))j sz»},w wﬂ&;sj-n;ljjf: em\b v...:..ﬁj}i CA.:)L:U ) UZ.A)J".: leo )\ 4:.9;).: J.pb- M

Copyright ©The authors Publisher: University of Tabriz



Ve Vet 5l Y ojlad b oy90 Sy 5 S o oppd

References

Abdoli, B., Teymoori, M., Sani, S. H. Z., Zeraatkar, M., & Hovanloo, F. (2011). Relationship between plantar
longitudinal arches with some selected motor parameters in children 11 to 14 years. Research in
Rehabilitation Sciences, 381-390.

Aghdasi, M. T., Fathirezaie, z., & Abbaspour, K. (2021). The Effect of Environmental Contexts from
Ecological Perspective on Motor Development and Creativity of Children. 17(2). https://doi.org/
10.22051/jontoe.2021.31695.3063

Anida Kapo, S. K., Indira Mahmutovi¢ and Amir Sofié. (2020). FACTORS WHICH AFFECT THE OCCURRENCE
AND PREVALENCE OF FLAT FEET IN PRESCHOOL CHILDREN: A SYSTEMATIC REVIEW.

asl, A. T., Shojaedin, S. S., Torabi, A., & Khezri, A. (2020). Comparison of the Functional Lower Extremity
Evaluation Scores in Active and Inactive Male Teenagers with Normal and Pes Cavus Foot. (9), 152-
162. https://doi.org/10.22037/jrm.2020.111928.2129

Bruininks, R. H., & Bruininks, B. D. (2012). https://doi.org/10.1037/t14991-000

Bukowska, J. M., Jekielek, M., Kruczkowski, D., Ambrozy, T., & Jaszczur-Nowicki, J. (2021, May 10).
Biomechanical Aspects of the Foot Arch, Body Balance and Body Weight Composition of Boys
Training Football. Int J Environ Res Public Health, 18(9). https://doi.org/10.3390/ijerph18095017

Burns, J., & Crosbie, J. (2005). Weight bearing ankle dorsiflexion range of motion in idiopathic pes cavus
compared  to normal and pes planus  feet. The  Foot, 15(2), 91-94.
https://doi.org/10.1016/].foot.2005.03.003

Cobb, S. C., Bazett-lones, D. M., Joshi, M. N., Earl-Boehm, J. E., & James, C. R. (2014, Mar-Apr). The
relationship among foot posture, core and lower extremity muscle function, and postural stability. J
Athl Train, 49(2), 173-180. https://doi.org/10.4085/1062-6050-49.2.02

Cubukcu, S., Alimoglu, M. K., Balci, N., & Beyazova, M. (2005). Plantar arch type and strength profile of the
major ankle muscle groups: A morphometric-isokinetic study. Isokinetics and Exercise Science,
13(3), 217-222. https://doi.org/10.3233/ies-2005-0209

Fathirezaie, Z., Abbaspour, K., Badicu, G., Zamani Sani, S. H., & Nobari, H. (2021, Feb 19). The Effect of
Environmental Contexts on Motor Proficiency and Social Maturity of Children: An Ecological
Perspective. Children (Basel), 8(2). https://doi.org/10.3390/children8020157

Fisher, A., Reilly, J. J., Kelly, L. A., Montgomery, C., Williamson, A., Paton, J. Y., & Grant, S. (2005, Apr).
Fundamental movement skills and habitual physical activity in young children. Med Sci Sports Exerc,
37(4), 684-688. https://doi.org/10.1249/01.mss.0000159138.48107.7d

Gallahue, D. L., Ozmun, J. C., & Goodway, J. D. (2011). Understanding Motor Development: Infants, Children,
Adolescents, Adults. McGraw-Hill Education. https://books.google.com/books?id=P-ohvgAACAAJ

Galli, M., Cimolin, V., Pau, M., Costici, P., & Albertini, G. (2014, Mar). Relationship between flat foot
condition and gait pattern alterations in children with Down syndrome. J Intellect Disabil Res, 58(3),
269-276. https://doi.org/10.1111/jir.12007

Hajirezayi, Ghasemi, Arghavani, & Sadeghi. (2019). Comparison of Postural Control Factors, Static and
Dynamic Balance in Students with

Different Foot Arches. Mashhad Journal of Paramedical Sciences and Rehabilitation, 8(2), 69-76.

lordan, D.-A., Mocanu, M.-D., MereuTA, C., Stan, Z., Mocanu, G.-D., & Onu, I. (2021). Quantifying the
functional diagnosis in the rehabilitation of postural problems of biomechanical junior female
players in table tennis. Balneo and PRM Research Journal, 12(Vol.12, no.1), 53-60.
https://doi.org/10.12680/balneo.2021.419

Jankowicz-Szymanska, A., Wodka, K., Kolpa, M., & Mikolajczyk, E. (2018, Mar). Foot longitudinal arches in
obese, overweight and normal weight females who differ in age. Homo, 69(1-2), 37-42.
https://doi.org/10.1016/j.jchb.2018.03.001

Khalaghi, K., Rajabi, R., Minoonejad, H., & Shojaei, M. (2022). Relationship Between Posture and Balance in
7 to 10 Year OIld Students. Paramedical Sciences and Rehabilitation, 39-53.

Copyright ©The authors Publisher: University of Tabriz


https://doi.org/
https://doi.org/10.22037/jrm.2020.111928.2129
https://doi.org/10.1037/t14991-000
https://doi.org/10.3390/ijerph18095017
https://doi.org/10.1016/j.foot.2005.03.003
https://doi.org/10.4085/1062-6050-49.2.02
https://doi.org/10.3233/ies-2005-0209
https://doi.org/10.3390/children8020157
https://doi.org/10.1249/01.mss.0000159138.48107.7d
https://books.google.com/books?id=P-ohvgAACAAJ
https://doi.org/10.1111/jir.12007
https://doi.org/10.12680/balneo.2021.419
https://doi.org/10.1016/j.jchb.2018.03.001

@b, P15 Sy Slad les b s slag jladals dadl,

Khodaveisi, Anbarian, Farahpour, Sazvar, & Jalalvand. (2009). The effect of structural foot abnormalities,
including flat feet (pes planus) and high-arched feet (pes cavus), on dynamic balance in adolescent
girls. 23(3), 99-112.

Kumala, M. S., Tinduh, D., & Poerwandari, D. (2019). Comparison of Lower Extremities Physical
Performanceon Male Young Adult Athletes with normal foot andflatfoot.

Musavi, Ghasemi, & Davudi. (2012). The relationship between the medial longitudinal arch height of the
foot and cardiorespiratory endurance and agility in male students aged 12 to 14. 49-65.

Ozonoff, S., Young, G. S., Goldring, S., Greiss-Hess, L., Herrera, A. M., Steele, J., Macari, S., Hepburn, S., &
Rogers, S. J. (2008, Apr). Gross motor development, movement abnormalities, and early
identification of autism. J Autism Dev Disord, 38(4), 644-656. https://doi.org/10.1007/s10803-007-
0430-0

Proske, U., & Gandevia, S. C. (2012, Oct). The proprioceptive senses: their roles in signaling body shape,
body position and movement, and muscle force. Physiol Rev, 92(4), 1651-1697.
https://doi.org/10.1152/physrev.00048.2011

Samakosh, H. M. N., & Hadadnezhad, M. (2021). COMPARISON OF THE BALANCE AND THE AGILITY IN THE
STUDENTS 11-14-YEAR-OLD WITH ABNORMALITIES OF THE LOWER EXTREMITY AND NORMAL
POSTURE. 4(2), 511-523.

Sidarta, N., & Afyora, R. (2024). The Relationship of Flat Foot to Agility in Children Aged 7-10 Years. Jurnal
Biomedika dan Kesehatan, 7(1), 52-60. https://doi.org/10.18051/JBiomedKes.2024.v7.52-60
Sinclair, C., Svantesson, U., Sjostrom, R., & Alricsson, M. (2017, Apr). Differences in Pes Planus and Pes
Cavus subtalar eversion/inversion before and after prolonged running, using a two-dimensional

digital analysis. J Exerc Rehabil, 13(2), 232-239. https://doi.org/10.12965/jer.1734902.451

Smith, K. A., Gehricke, J. G., ladarola, S., Wolfe, A., & Kuhlthau, K. A. (2020, Apr). Disparities in Service Use
Among Children With Autism: A Systematic Review. Pediatrics, 145(Suppl 1), S35-S46.
https://doi.org/10.1542/peds.2019-1895G

Sugden, D. A., Wade, M. G., & Hart, H. (2013). Typical and atypical motor development [book]. 348.
https://openlibrary.org/books/0L30664165M/Typical and atypical motor development?utm sou
rce=chatgpt.com

Tudor, A, Ruzic, L., Sestan, B., Sirola, L., & Prpic, T. (2009, Mar). Flat-footedness is not a disadvantage for
athletic performance in children aged 11 to 15 vyears. Pediatrics, 123(3), e386-392.
https://doi.org/10.1542/peds.2008-2262

Wilczyniski, J. P., Michat. (2020). Correlations between foot defects and balance reactions among young
school-children. Medical Studies 36(4), 264. https://doi.org/10.5114/ms.2020.102320

Wozniacka, R., Bac, A., Matusik, S., Szczygiel, E., & Ciszek, E. (2013, May). Body weight and the medial
longitudinal foot arch: high-arched foot, a hidden problem? Eur J Pediatr, 172(5), 683-691.
https://doi.org/10.1007/s00431-013-1943-5

Yu, H., Wu, W., Tai, W,, Li, J., & Zhang, R. (2024, Nov 28). The arch myth: investigating the impact of flat foot
on vertical jump height: a systematic review and meta-analysis. BMC Sports Sci Med Rehabil, 16(1),
236. https://doi.org/10.1186/s13102-024-01018-w

ZAREZADEH, M., FAROKHI, A., & KAZEM NEZHAD, A. (2011). DETERMINING RELIABILITY AND VALIDITY OF
TEST OF GROSS MOTOR DEVELOPMENT (ULRICH, 2000) IN 3-11 AGED CHILDREN OF TEHRAN CITY.
OLYMPIC, 18(4 (SERIAL 52)), 85-98. SID. https://sid.ir/paper/37779/en.

Copyright ©The authors Publisher: University of Tabriz


https://doi.org/10.1007/s10803-007-0430-0
https://doi.org/10.1007/s10803-007-0430-0
https://doi.org/10.1152/physrev.00048.2011
https://doi.org/10.18051/JBiomedKes.2024.v7.52-60
https://doi.org/10.12965/jer.1734902.451
https://doi.org/10.1542/peds.2019-1895G
https://openlibrary.org/books/OL30664165M/Typical_and_atypical_motor_development?utm_source=chatgpt.com
https://openlibrary.org/books/OL30664165M/Typical_and_atypical_motor_development?utm_source=chatgpt.com
https://doi.org/10.1542/peds.2008-2262
https://doi.org/10.5114/ms.2020.102320
https://doi.org/10.1007/s00431-013-1943-5
https://doi.org/10.1186/s13102-024-01018-w
https://sid.ir/paper/37779/en

