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The Relationship Between Extremity
Preferences and Medial Longitudinal Arch

Collapse and Movements
of the Ankle and Hallux

AABBSS  TTRRAACCTT OObb  jjeecc  ttii  vvee:: The aim of this study was in ves ti ga te the ef fect of he misp he re pre fe ren ce on me -
di al lon gi tu di nal arch col lap se le vel and ran ge of mo ti on of ank le and hal lux ex ten si on in both lo wer ex -
tre mi ti es and to de ter mi ne whet her the re was a dif fe ren ce bet we en the lo wer ex tre mi ti es. 
MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: The study was per for med on 142 uni ver sity stu dents (ma le 77, fe ma le 65) aged
bet we en 18-27 (20.42 ± 1.441) ye ars who ag re ed to par ti ci pa te. Par ti ci pants comp le ted two qu es ti on na -
i res qu es ti o ning in di vi du al cha rac te ris tics, and hand and fo ot pre fe ren ces. Dor sif le xi on and plan tar fle -
xi on of both ank les and ex ten si on of both hal lu ces we re me a su red using a uni ver sal go ni o me ter, and
na vi cu lar drop (ND) in both fe et using the “na vi cu lar drop test.” RRee  ssuuttss:: No sta tis ti cally sig ni fi cant dif -
fe ren ces we re de ter mi ned bet we en pre fer red and non-pre fer red si des in terms of plan tar fle xi on of the
ank le (PFA) and ex ten si on of the hal lux (EH) (p> 0.05). Ho we ver, the dif fe ren ce bet we en pre fer red and
non-pre fer red si des for dor sif le xi on of the ank le (DFA) was sig ni fi cant in ma les and in the entire gro up.
In ad di ti on, the dif fe ren ce in ND bet we en pre fer red and non-pre fer red si des was al so sig ni fi cant. Sta tis -
ti cally sig ni fi cant po si ti ve and ne ga ti ve cor re la ti ons we re de ter mi ned bet we en pre fer red and non-pre -
fer red si de me a su re ments. CCoonncc  lluu  ssii  oonn:: Alt ho ugh the re was no sig ni fi cant dif fe ren ce bet we en the si des
in any of the me a su re ments among fe ma les, the dif fe ren ces in DFA va lu es in ma les and in the entire gro -
up, and ND va lu es in the entire gro up bet we en pre fer red and non-pre fe red si des we re sig ni fi cant. This
sug ges ted that he misp he re la te ra li za ti on co uld be inf lu en ti al in the ex tre mi ti es. The data obtained in
this study could not explain the extremity preferences. However, they suggested that extremity
preference was not based on the functional differences and it did not cause any difference in the function.

KKeeyy  WWoorrddss:: Hallux; ankle; lower extremity 

ÖÖZZEETT AAmmaaçç:: Bu ça lış ma da he mis fer ter ci hi nin her iki alt eks tre mi te de ki me di yal lon gi tu di nal ark çök -
me mik ta rı na,  ayak bi le ği ek lem ha re ket açık lı ğı na ve ayak baş par ma ğı eks tan si o nu na et ki si ni ve alt 
eks tre mi te ler ara sın da fark oluş tu rup oluş tur ma dı ğı nı in ce le me yi amaç lan mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu
ça lış ma; ka tıl ma yı ka bul eden 18-27 (20,42 ± 1.441) yaş ara sı 142 üni ver si te öğ ren ci si (er kek 77, ka dın
65) ile ya pıl mış tır. Ka tı lım cı la rın ki şi sel özel lik le ri ve el ile ayak ter cih le ri nin sor gu lan dı ğı iki ay rı an -
ket for mu nu ta mam la mış lar dır. Üni ver sal go ni o met re kul la nı la rak her iki ayak bi le ği nin dor sif lek si yon
ve plan tar flek si yo nu ile her iki ayak baş par ma ğı nın eks ten si yo nu ve de her iki ayak ta “na vi cu lar drop
tes t” ile me di al lon gi tu di nal ar kın yük sek lik far kı (ND) öl çü mü ya pıl dı. BBuull  gguu  llaarr:: Ayak bi le ği plan tar
flek si yo nu (PFA) ve ayak baş par mak eks tan si yo nu (EH) yö nün den ter cih edi len ile edil me yen ta raf lar
ara sın da is ta tis tik sel ola rak an lam lı fark bu lu na ma dı (p> 0.05). Bu nun la bir lik te ter cih edi len le edil me -
yen ta raf lar ara sın da er kek ol gu lar da ve gru bun tü mün de ayak bi le ği dor sif lek si yo nu (DFA) yö nün den
an lam lı fark mev cut tu. Ay rı ca ter cih edi len le edil me yen ta raf ara sın da ND yö nün den de an lam lı fark
mev cut tu. Ter cih edi len le edil me yen ta raf lar da ki öl çüm ler de is ta tis tik sel açı dan an lam lı po zi tif ve ne -
ga tif ko re las yon lar mev cut tu. SSoo  nnuuçç:: Ka dın bi rey ler de ki bü tün öl çüm ler de ter cih edi len ile edil me yen
grup ara sın da fark yok tu. Fa kat DFA de ğer le ri yö nün den er kek ol gu lar ve tüm ça lış ma gru bu ol gu la rın -
da ve ND de ğer le ri yö nün den ise tüm ol gu lar da ter cih edi len ve edil me yen ta raf lar ara sın da an lam lı fark
mev cut tu. Bu ça lış ma da ele edi len so nuç lar eks tre mi te ter cih ne den le ri ni açık la ma mış tır. Fa kat eks tre -
mi te ter ci hi nin fonk si yon la rın fark lı lı ğın dan kay nak lan ma dı ğı gi bi fonk si yon fark lı lı ğı na da ne den ol-
ma dı ğı nı dü şün dür müş tür.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr::  Ayak başparmağı; ayak bileği; alt ekstremite 
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e reb ral la te ra li za ti on is de fi ned as ana to mi -
cal and func ti o nal dif fe ren ti a ti on bet we en
the right and left he misp he res of the bra in.

The re qu i si te sci en ti fic ap pro ach rep re sents the ba -
sis for iden tif ying hig her ce reb ral func ti ons and
im pa ir ments the re of. Ce reb ral and pe rip he ral sen-
sory-mo tor asy mmetry in hu mans has be en the
sub ject of de ba te for mo re than a cen tury.1 The ma-
jo rity of re se arc hers in ves ti ga ting ana to mi cal asy m-
metry ha ve lo o ked at dif fe ren ces in the struc tu res
of the two he misp he res. They de ter mi ned va ri o us
dif fe ren ces in a num ber of struc tu res bet we en the
he misp he res. Ho we ver, the ef fects of the se struc tu -
ral dif fe ren ces on the ex tre mi ti es ha ve not be en
cle arly es tab lis hed.2-4

It is known that one he misp he re is do mi nant
over the ot her. It gi ves ri se to the ex tre mi ti es on
one half or si de of the body be ing pre fer red in cer-
ta in da ily ac ti vi ti es. The first and most dra ma tic ev-
i den ce of func ti o nal asy mmetry was ob ta i ned from
ob ser ving the be ha vi or of pe op le with bra in da ma -
ge. Cli ni cal re se arch re ve a led that the re we re func-
ti o nal dif fe ren ces bet we en the two si des of the
bra in, and that the re we re dif fe ren ces for nor mal
pe op le as well as for pa ti ents.5 The re fo re, exa mi na -
ti on of func ti o nal dif fe ren ces in the lo wer ex tre -
mi ti es in nor mal in di vi du als may con tri bu te to
cli ni cal as se se ments and di ag no sis.

Re se arch to da te in to ce reb ral do mi nan ce and
ex tre mity pre fe ren ce has in ves ti ga ted the up per ex-
tre mi ti es. Hand use is inf lu en ced by tho se pe op le
adop ted as ro le mo dels and the en vi ron ment (cus-
tom/tra di ti on and cer ta in re li gi o us be li efs).6 Va ri o -
us fac tors, inc lu ding en vi ron men tal, ge og rap hic,
hor mo nal, ge ne tic and le vel of cul tu ral de ve lop -
ment, si mi lar to the mec ha nisms be hind hand use
pre fe ren ces ha ve be en pro po sed for lo wer ex tre mity
pre fe ren ce.7 We think that, alt ho ugh the in di vi du -
al is unab le to ma ke an ob jec ti ve de ci si on in hand
pre fe ren ce, he or she can do so, wit ho ut be ing inf -
lu en ced, in fo ot pre fe ren ce, as al so in eye pre fe ren -
ce.8 To put it anot her way, the lo wer ex tre mi ti es are
un der the con trol of the do mi nant he misp he re in a
lo o ser and un con trol led man ner. He misp he re la te -
ra li za ti on is per haps mo re cor re la ted with fo ot pre f-
e ren ce than ot her pre fe ren ces.9

The fo ot and ank le are dyna mic struc tu res in
which fle xi bi lity and sta bi lity are pre sent together
and they per mit the we ight of the body to be trans-
mit ted to the gro und in a ba lan ced man ner.10 Sin -
ce the fo ot be ars the we ight of the body and ma kes
con tact with the en vi ron ment, it is a struc tu re in
which ove ru se in ju ri es are fre qu ently se en. Me di -
al arch he ight gre a ter or less than nor mal is a sig-
ni fi cant risk fac tor for lo wer ex tre mity ove ru se
in ju ri es. For examp le, a ri gid fo ot with a high arch
rep re sents a risk for ank le in ju ri es, stress frac tu res
and an te ri or kne e pa in. A fo ot with a low arch, in
con trast, rep re sents a risk for me di al ti bi al stress
syndro me, kne e pa in and tra u ma in ot her struc tu -
res in the me di al part of the lo wer ex tre mity.11 We
think that ex tre mity pre fe ren ce may al so ha ve an
inf lu en ce on the se risks and lo wer ex tre mi ti es pos-
ses sing dif fe rent func ti o nal ca pa ci ti es are of gre at
im por tan ce for es ti ma ting in jury risk.

The aim of this study was to analy ze of the me-
di al arch and the mo ti on of the ank le and hal lux,
which play im por tant ro les in body sta bi lity and
wal king mec ha nics, and the trans ver se axis in both
lo wer ex tre mi ti es se pa ra tely. In this way, with the
va lu es ob ta i ned, the pre sen ce of cer ta in chan ges
con fer ring an ad van ta ge over ot hers in the ex tre -
mity un der the con trol of the do mi nant he misp he -
re can be in ves ti ga ted and ob ser ved in terms of
ex tre mi ti es’ func ti o nal and struc tu ral dif fe ren ces. 

MA TE RI AL AND MET HODS 
The study was per for med with 142 (77 ma les, 65
fe ma les) uni ver sity stu dents aged bet we en 18-27
(20.42 ± 1.441) ye ars who ag re ed to par ti ci pa te.
Writ ten con sents were ob ta i ned from the par ti ci -
pants comp le ting “In for med Con sen t” forms. Two
qu es ti on na i res we re ad mi nis te red, in which par ti -
ci pants we re as ked abo ut per so nal cha rac te ris tics
and hand-fo ot pre fe ren ces. Researchers re ad and
sig ned the “Hel sin ki Dec la ra ti o n,” and the ap pro val
of the Et hics Bo ard of the Ka ra de niz Tech ni cal
Uni ver sity Fa culty of Me di ci ne was ob ta i ned pri or
to the com men ce ment of the study. Dor sif le xi on
and plan tar fle xi on of both ank les and ran ge of
both hal lu ces’ ex ten si on we re me a su red using a
uni ver sal go ni o me ter. Na vi cu lar drop (ND) in both
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fe et was me a su red using the “na vi cu lar drop test”.
The physi ot he ra pist do ing the me a su ring was held
res pon sib le for all me a su re ments. Me a su re ments
we re analy zed in de pen dently with the qu es ti on -
na i re in which hand-fo ot pre fe ren ces we re de ter -
mi ned wit ho ut a pri or know led ge of in di vi du als’
hand-fo ot pre fe ren ces. 

ME A SU RE MENTS 
Me a su re ments we re ob ta i ned by dor sif le xi on of the
ank le (DFA), plan tar fle xi on of the ank le (PFA), ex-
ten si on of the hal lux (EH) and “arch col lap se (na v-
i cu lar drop)” le vel (ND) (na vi cu lar drop test). 

ME A SU RE MENT OF DOR SIF LE XI ON (DFA) AND 
PLAN TAR FLE XI ON OF THE ANK LE (PFA) 

Me a su re ments we re per for med in a sit ting po si ti on
at a he ight at which the fe et did not to uch the flo -
or, and with the hip and kne e jo ints fle xed at 90˚.
Ac ti ve ank le dor sif le xi on and plan tar fle xi on we re
re qu es ted. Ne ut ral ank le po si ti on was ta ken as a
90˚ per pen di cu lar ang le bet we en the 5th me ta tar sal
bo ne and the fi bu la. The po int in di ca ted by the go-
ni o me ter cen ter on the jo int is known as the pi vot
po int. The pi vot po int for the ank le was the la te ral
mal le olus. The fi xed arm of the uni ver sal go ni o -
me ter used was held pa ral lel to the long axis of the
fi bu la, whi le the mo bi le arm was po si ti o ned in such
a way as to fol low the long axis of the 5th me ta tar -
sal bo ne. No fo ot in ver si on or ever si on was per mit-
ted du ring me a su re ment. Par ti ci pants we re as ked
to mo ve the ir ank les a few ti mes in the de si red di-
rec ti on be fo re me a su re ment com men ced. The va -
lu e at mo ve ment comp le ti on was re cor ded.
Me a su re ments we re ta ken three ti mes and the va l-
u es re cor ded. The sa me me a su re ment was then
per for med for the ot her ank le.12 

ME A SU RE MENT OF EX TEN SI ON OF THE HAL LUX (EH) 

Me a su re ment was per for med with the fo ot on a
hard sur fa ce in an up right stan ding po si ti on (in
such a way as to me a su re body we ight stan ding up).
Sub jects we re al lo wed to hold on to a bar on the si -
de in or der to ma in ta in ba lan ce. The pi vot po int in
this me a su re ment was the me di al of the ba se of the
first me ta tar sal bo ne. Me a su re ment was per for med

with the fi xed arm pa ral lel to the gro und and the
mo bi le arm fol lo wing the hal lux. Sub jects we re as -
ked to bring the hal lux to ex ten si on. On ce the sub-
ject had fully un ders to od this mo ve ment, the
re se arc her sto od to the me di al of the to e con cer -
ned for me a su re ment to ta ke pla ce. The va lu e at the
fi nal po int when the sub ject bro ught the hal lux to
ex ten si on was me a su red. Va lu es for both hal lu ces
we re me a su red and re cor ded three ti mes.13

ME A SU RE MENT OF NA VI CU LAR DROP (ND) 

ND me a su re ment was per for med with body we ight
eit her be ing trans mit ted or not be ing trans mit ted
to the fo ot to be me a su red, using the “Na vi cu lar
Drop Tes t” in both ca ses.13-16At me a su re ment in
which we ight was not trans mit ted, pa ti ents we re
se a ted in such a way that the he ight of both kne es
in 900 fle xi on co uld be ad jus ted, with both fe et to -
uc hing the gro und and the ank le in ne ut ral po si ti -
on. In both fe et, the hig hest po int of the me di al
arch was de ter mi ned with a li ne pa ral lel to the gro -
und pas sing thro ugh the most con ca ve part of the
na vi cu lar. The dis tan ce bet we en the li ne de ter mi -
ned and the flo or was me a su red with a di gi tal com-
pass and the va lu es re cor ded as mm. In the
me a su re ment in which body we ight was trans fer -
red, par ti ci pants sto od on one leg on a hard and le -
vel flo or, hol ding on to a bar to ma in ta in ba lan ce,
and the dis tan ce bet we en the li ne de ter mi ned and
the flo or was aga in me a su red, for both fe et, using a
di gi tal com pass. The se me a su re ments we re con duc -
ted three ti mes for each fo ot. Va lu es we re re cor ded
as milimeters. With the se me a su re ments, the he -
ight from the flo or of the me di al lon gi tu di nal arch
whi le be a ring body we ight and when not be a ring
it was de ter mi ned. 

DE TER MI NA TI ON OF PRE FER RED
AND NON-PRE FER RED SI DE

In di vi du als’ pre fer red and non-pre fer red si des we -
re de ter mi ned from the re sults of the hand and fo -
ot pre fe ren ce qu es ti on na i re ad mi nis te red to
par ti ci pants who se me a su re ments we re re cor ded.
An nett’s cri te ri a we re emp lo yed in that part of the
qu es ti on na i re con cer ning hand pre fe ren ces.17,18

Par ti ci pants we re as ked which up per ex tre mity



they pre fer red when wri ting, thro wing so met hing,
pe e ling fru it, stri king a match, ham me ring a na il,
brus hing the ir te eth, using scis sors, thre a ding a ne -
ed le, dus ting, pla ying tab le ten nis, de a ling pla ying
cards, or put ting on an item of clot hing with a front
zip per. In de ter mi ning fo ot pre fe ren ces, par ti ci -
pants we re as ked which ex tre mity they pre fer red
for kic king a sta ti o nary ball and pla ying “seksek” (a
tra di ti o nal Tur kish ga me re semb ling hops -
cotch).19-24 Hand pre fe ren ce was ta ken as the ba sis
for the de ter mi na ti on of he misp he re do mi nan ce,
and tho se of the ini ti al 161 par ti ci pants who pre fer -
red right hand and right fo ot or right hand and
both fe et we re de ter mi ned as pre fer ring the right
si de. Tho se who pre fer red left hand and fo ot and
left hand and both fe et we re de ter mi ned as pre fer -
ring the left si de. Ele ven sub jects we re de ter mi ned
to ha ve left si de, in ot her words right he misp he re
do mi nan ce, and 131 to ha ve right si de, or left he -
misp he re do mi nan ce. Ni ne te en in di vi du als with
di a go nal hand-fo ot pre fe ren ce or equ al pre fe ren ce
for both hands we re exc lu ded from analy sis. The
me a su re ments we re di vi ded in to two gro ups “pre-
fer re d” and “non-Pre fer red.” 

EXC LU SI ON CRI TE RI A 

1- Ans we ring “NO ” to the first qu es ti on (“ha -
ve yo u ever had a he a dac he?”) po sed in or der to de-
ter mi ne ho nesty in ans we ring the qu es ti on na i re
de ter mi ning he misp he re la te ra li za ti on, 

2- Ex pres sing, in the de ter mi na ti on of hand
and fo ot pre fe ren ces 

i- A pre fe ren ce for both hands equ ally or, 

ii- Di a go nal hand-fo ot pre fe ren ces (right
hand/left fo ot, left hand/right fo ot), 

3- A his tory of ano ma li es, tra u ma/traf fic ac ci -
dents or sur gery af fec ting the lo wer ex tre mi ti es, all
re gar ded as exc lu si on cri te ri a. 

DA TA ANALY SIS 

Sta tis ti cal analy ses of the me a su re ments we re per-
for med using SPSS 13.0. Arith me tic me ans and
stan dard de vi a ti ons we re de ter mi ned. Nor mally
dis tri bu ted da ta were analy zed using Kol mo go -
rov-Smir nov test, the t test for de pen dent samp le

test, and Pe ar son analy sis was per for med for cor-
re la ti ons. 

RE SULTS 
No sig ni fi cant dif fe ren ces we re de ter mi ned bet we -
en pre fer red and non-pre fer red si des in fe ma les in
terms of the me a su re ments per for med. DFA was
gre a ter on the non-pre fer red si de in ma les and in
who le gro up (pma le==0.007*, p< 0.05, and pto-

tal==0.016*, p< 0.05 res pec ti vely). Me di al lon gi tu di -
nal arch drop le vel (ND) was gre a ter on the
pre fer red si de in who le gro up only (pto tal==0.018*,
p< 0.05). (Tab le1) The re we re po si ti ve and ne ga ti -
ve cor re la ti ons bet we en me a su re ments (Tab le 2).

The re was a ne ga ti ve cor re la ti on bet we en PFA
and EH ang les for the pre fer red si de in fe ma les (pfe-

ma le= 0.028 ; r= -0.273), however there were no si -
mi lar sig ni fi cant cor re la ti ons in ma les. The re was a
sig ni fi cant cor re la ti on bet we en DFA and EH ang -
les in fe ma les and in all par ti ci pants (pfe ma le=
0.0001; r= 0.481, and pto tal= 0.0001; r= 0.367, res -
pec ti vely) (Tab le 2). A sig ni fi cant ne ga ti ve cor re -
la ti on exis ted bet we en ND and EH in all sub jects
(p= 0.017; r= -0.200) (Tab le 1).

Preferred Non-Preferred

Sex N Mean ± SD Mean ± SD p

Female PFA 65 60.66 ± 7.30 61.30 ±  7.16 0.172

DFA 65 18.68 ± 7.07 19.02 ± 6.67 0.521

EH 65 25.17 ± 8.47 24.55 ± 7.138 0.476

ND 65 6.13 ± 2.98 5.39 ± 3.43 0.067

Male PFA 77 56.76 ± 7.04 56.63 ± 7.22 0.835

DFA 77 15.27 ± 6.05 16.53 ± 6.01 0.007*

EH 77 22.87 ± 9.84 21.49 ± 9.12 0.072

ND 77 7.75 ± 3.04 7.33 ± 3.42 0.109

Total PFA 142 58.54 ± 7.39 58.77 ± 7.54 0.577

DFA 142 16.83 ± 6.54 17.67 ± 6.61 0.016*

EH 142 23.92 ± 9.28 22.89 ± 8.38 0.072

ND 142 7.01 ± 3.11 6.44 ± 3.55 0.018*

TABLE 1: Statistical comparison of preferred and
non-preferred side DFA and PFA angles in

females and males.

* p values are statistically significant. 
PFA: Plantar flexion of the ankle,
DFA: Dorsiflexion of the ankle,
EH: Hallux extension,
ND: Navicular drop.
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The re was a sig ni fi cant cor re la ti on bet we en DFA
and EH ang les on the non-pre fer red si de in ma les and
fe ma les and in all sub jects. (pfe male= 0.004; r= 0.356,
pma le= 0.011; r= 0.287, and pto tal= 0.0001; r= 0.334, re-
s pec ti vely) The re was a sig ni fi cant cor re la ti on bet -
we en PFA and EH ang les in ma les (pma le= 0.013; r=
0.281), but not in fe ma les. A sig ni fi cant cor re la ti on

exis ted bet we en DFA and ND in fe ma les and in the
en ti re gro up (pfe ma le= 0.029; r= -0.271, and p= 0.013;
r= -0.208, res pec ti vely), tho ugh not in ma les. PFA an-
g les had no ef fect on ND in ma les or fe ma les. The re
was a sig ni fi cant cor re la ti on bet we en ND and EH in
ma les and in the en ti re gro up (pma le= 0.028; r= -0.251,
and pto tal= 0.016; r=- 0.202, res pec ti vely) (Tab le 2). 

DIS CUS SI ON 
The left ce reb ral he misp he re con trols the right hand,
and the right he misp he re controls the left hand. The
left ce reb ral he misp he re is do mi nant in right-han -
ded, and the right he misp he re in left-han ded. For
that re a son, it may be sa id that the su pe ri o rity of the
left hand over the right hand in left-han ded people is
du e to the right ce reb ral he misp he re and that of the
right hand over the left hand in right-han ded people
is due to the left he misp he re.25 No sig ni fi cant dif fe -
ren ce was de ter mi ned in this study in terms of DFA,
PFA, ND or EH on the pre fer red or non-pre fer red si -
des in ma les or fe ma les. Si mi larly, van der Harst et
al. de ter mi ned no dif fe ren ce bet we en do mi nant and
non-do mi nant si des as a re sult of ki ne tic and ki ne -
ma tic analy sis of both legs.26 In ag re e ment with the
re sults of our study, Zifc hock et al. de ter mi ned no
sig ni fi cant dif fe ren ce bet we en pre fer red and non-
pre fer red si de in terms of arch he ight and ri gi dity.27

Ri gi dity was sig ni fi cantly gre a ter in sub jects with a
high na vi cu lar drop.27

Pang et al. com pa red pre fer red and non-pre -
fer red si de Ac hil les ten don per for man ce and thick-
ness and their results sup port ours. They
de ter mi ned that pre fe ren ce had no ef fect on Ac hil -
les ten don thick ness and per for man ce.28 Holmes et
al. analy zed the iso ki ne tic strengths of qu ad ri ceps
musc le and hams tring gro up musc les in high scho -
ol stu dents. They de ter mi ned no dif fe ren ce bet we -
en pre fer red and non-pre fer red si des in ma les or
fe ma les.29 Si mi larly, Ma u pas et al. de ter mi ned that
do mi nan ce had no ef fect on musc le strength.30

Madigan et al. com pa red in di vi du als’ step spe eds
on the pre fer red and non-pre fer red si des and fo -
und no dif fe ren ce bet we en them.31

In con trast, Rah na ma et al. analy zed kne e fle -
xor and ex ten sor musc le strengths and fle xi bi lity
in 41 fo ot bal lers in or der to com pa re fle xi bi lity and

Side Sex N r p

Preferred

Female PFA/EH 65 -0.27 0.028

DFA/EH 65 0.48 <0.005

DFA/ND 65 0.18 0.178

PAF/ND 65 0.08 0.516

EH/ND 65 -0.16 0.197

Male PFA/EH 77 0.13 0.260

DFA/EH 77 0.25* 0.290

DFA/ND 77 0.00 0.978

PFA/ND 77 0.012 0.919

EH/ND 77 -0.185 0.107

Total PFA/EH 142 -0.008 0.921

DFA/EH 142 0.37* <0.0005*

DFA/ND 142 -0.14 0.087

PFA/ND 142 -0.03 0.746

EH/ND 142 0.20* 0.017*

Non- Preferred

Female PFA/EH 65 - 0.17 0.181

DFA/EH 65 0.36* <0.0005*

EH/ND 65 -0.03 0.821

PFA/ND 65 -0.05 0.717

DFA/ND 65 -0.27* 0.029*

Male PFA/EH 77 0.28* 0.013*

DFA/EH 77 0.29* 0.011*

EH/ND 77 -0.25* 0.028*

PFA/ND 77 -0.05 0.664

DFA/ND 77 -0.06 0.586

Total PFA/EH 142 0.15 0.070

DFA/EH 142 0.33* <0.0005*

EH/ND 142 -0.20* 0.016*

PFA/ND 142 -0.13 0.126

DFA/ND 142 -0.21* 0.013*

TABLE 2: Correlations between preferred and 
non-preferred sides by gender and among all 

measurements.

* p values are statistically significant. 
PFA: Plantar flexion of the ankle,
DFA: Dorsiflexion of the ankle,
EH: Hallux extension,
ND: Navicular drop.



strength on the pre fer red and non-pre fer red si -
des.19 Strength in the kne e fle xors was gre a ter on
the pre fer red si de. The fact that no dif fe ren ce in
fle xi bi lity and ex ten si on for ce was de ter mi ned be-
t we en the pre fer red and non-pre fer red si des may
gi ve ri se to the conc lu si on that ot her spe ci fic mus-
c le gro ups ne ed to be in ves ti ga ted mo re ac ti vely in
ex tre mity pre fe ren ce. The study sta ted that so me
musc les on the pre fer red si de were used mo re ac-
ti vely as in di vi du als se lect the lo wer ex tre mity.
This sug gests a dif fe ren ce bet we en mo ve ment ex-
ten si on in spe ci fic di rec ti ons in the jo ints where
the musc les pass thro ugh on the pre fer red and non-
pre fer red si des. No me a su re ment of musc le po wer
was per for med in our study, ho we ver. We think
that such me a su re ments may com pri se the next
sta ge of this re se arch. It is al so no te worthy that in
ma les and all sub jects, le vels of DFA we re hig her
on the non-pre fer red si de yet ND was gre a ter in
the pre fer red si de in the en ti re gro up. 

Ma ce do et al. me a su red all the up per and lo wer
ex tre mity jo ints, apart from tho se analy zed in our
study, in in di vi du als aged 18-59 years, and de ter mi -
ned that so me jo int ex ten si ons we re gre a ter on the
pre fer red si de and that ot hers we re gre a ter on the
non-pre fer red si de.32 We did not ob ta i n si mi lar re-
sults in our study. Ma ce do et al. al so com pa red the
lo wer ex tre mi ti es in terms of ac ti ve and pas si ve jo -
int ex ten si on. In ank le pas si ve jo int ex ten si on, dor-
sif le xi on was gre a ter on the pre fer red si de and
plan tar fle xi on on the non-pre fer red si de. In ac ti ve
mo ve ment, plan tar fle xi on was gre a ter on the non-
pre fer red si de.32 In our study, in con trast, DFA was
gre a ter on the non-pre fer red si de in ma les and in
the en ti re gro up. 

In con trast to Ma ce do et al.’s study in which
dif fe ren ces bet we en the se xes were not investi-

gated, in our study in which jo int mo ve ments we -
re ac ti vely analy zed, ND va lu es we re sig ni fi cantly
hig her in both the pre fer red and non-pre fer red si -
des in ma les com pa red to fe ma les.32 In ad di ti on, the
ages of the in di vi du als com pri sing our study gro up
we re clo ser to one anot her, whi le the ir study was
per for med on subjects with a wi der age ran ge. 

Val der ra ba no et al. similarly per for med me a -
su re ments of jo int ex ten si on, musc le strength, sport
sta tus and calf cir cum fe ren ce in midd le-aged sub-
jects with the aim of de ter mi ning the cor re la ti on
bet we en lo wer ex tre mity pre fe ren ce and musc le
po wer. Calf cir cum fe ren ce was gre a ter on the pre-
fer red si de, to get her with plan tar fle xi on and dor-
sif le xi on musc le po wer. That study al so sho wed
that the ef fect of ex tre mity pre fe ren ce on the mus-
c les me a su red fa vored the pre fer red si de.33 In our
study, on the ot her hand, DFA fa vo red the non-
pre fer red si de in ma les and in the en ti re gro up. We
think that mo re ob jec ti ve re sults can be ob ta i ned
with further re se arch. 

CONC LU SI ON
In conc lu si on, we suppose that ex tre mity pre fe -
ren ce has no ef fect on le vel of me di al arch col lap -
se and ran ge of mo ti on of ank le and hal lux
ex ten si on in both lo wer ex tre mi ti es. Me di al arch
col lap se in the pre fer red lo wer ex tre mity is not ad-
van ta ged over the non-pre fer red si de in terms of
ran ge of mo ti on of ank le and  hal lux ex ten si on. In
ad di ti on, furt her re se arch in to ex tre mity pre fe ren -
ce and func ti ons will ma ke it pos sib le to say mo re
abo ut whet her ex tre mi ti es are pre fer red be ca u se of
the ad van ta ges they pos sess (musc le strength, en-
du ran ce, fle xi bi lity, jo int ex ten si on, co or di na ti on
etc.) or whet her they ac qu i re cer ta in dis tinc ti ve
cha rac te ris tics as a re sult of ce reb ral do mi nan ce.
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