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Characteristics of Foot Ailments
in Ege Region

AABBSS  TTRRAACCTT OObb  jjeecc  ttii  vvee::  Fo ot pa in is one of the most fre qu ent he alth prob lems in the ge ne ral po -
pu la ti on and is a chal len ging cli ni cal si tu a ti on for the he alth pro fes si o nal, sin ce the e ti o logy of
pa in ful and de for med fe et is po orly un ders to od. The aim of the study was to in ves ti ga te the fo -
ot pa in and plan tar fo ot lo a ding cha rac te ris tics to de ter mi ne fo ot ail ments in pe op le who li ve in
Ege Re gi on. Pe dog raphy was used to analy se fo ot lo a ding pa ra me ters du ring ba re fo ot wal king.
We al so ai med to find a correlation bet we en the cli ni cal di ag no sis and pe dog rap hic fin dings.
MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A to tal of 1321 sub jects (2642 fe et) we re eva lu a ted. Sub jects we re ca te -
go ri zed ac cor ding to fo ot type to exa mi ne the ef fects on fo ot prob lems. Fo ot dis com fort was no -
ted ac cor ding to in di vi du als’ comp la ints and cli ni cal di ag no sis. RRee  ssuullttss:: In the pre sent study
lo we ring of trans ver se arch has be en se en as the most com mon fo ot ail ment (80.5%) in the study
po pu la ti on. The ot her com mon fo ot prob lems we re pesp la no val gus (19.3%) and la te ral fo ot lo -
a ding (16.4%). Fo ot di sor ders we re mostly se en in over we ight wo men, and this in cre a sed with
in cre a sing age. Most of the sub jects had Gre ek fo ot type (59.1%) and lo we ring of trans ver se arch
was fo und le ast of ten in this fo ot type. CCoonncc  lluu  ssii  oonn::  The re was di rect re la ti ons hip of fo ot prob -
lems with gen der, age, body mass index, fo ot type and pro fes si on. In so me ca ses cli nic di ag no -
ses we re fo und to di sag re e with pe dog rap hic analy sis. This study high lights the im por tan ce of
fo ot lo a ding exa mi na ti on for pe op le of all ages for early di ag no sis of fo ot de for mi ti es.

KKeeyy  WWoorrddss:: Fo ot de for mi ti es; pub lic he alth; dis sent and dis pu tes 

ÖÖZZEETT AAmmaaçç::  Ayak ağ rı sı ge nel po pü las yon da sık kar şı la şı lan sağ lık prob lem le rin den bi ri dir. Ağ -
rı ve de for me ol muş aya ğın et yo lo ji si tam an la şı la ma dı ğın dan sağ lık ça lı şan la rı nı da kli nik te zor-
la yan bir du rum dur. Araş tır ma, Ege Böl ge sin de ya şa yan in san la rın ayak prob lem le ri ni be lir le mek
için ayak ağ rı sı ve plan tar ayak ba sış özel lik le ri ni in ce le mek ama cıy la plan lan mış tır. Aya ğın yük-
len me pa ra met re le ri ya lı na yak yü rü me sı ra sın da pe dog ra fi kul la nı la rak ana liz edil miş tir. Ay nı
za man da kli nik ta nı ve pe dog ra fi ana li zi ara sın da ki uyu mu bul mak da amaç lan mış tır. GGee  rreeçç  vvee
YYöönn  tteemm  lleerr::  Top lam 1321 ki şi, 2642 ayak de ğer len di ril miş tir. Has ta lar, ayak prob lem le ri ne olan
et ki si ni in ce le mek için ayak tip le ri ne gö re sı nıf lan dı rıl mış tır. Ayak ra hat sız lık la rı, bi rey le rin şika -
yet le ri ve kli nik ta nı esas alı na rak ka yıt edil miş tir. BBuull  gguu  llaarr::  Ça lış ma gru bun da en yay gın ayak
prob le mi (%80.5) ola rak trans vers ark çök me si sap tan mış tır. Ge nel ola rak bu lu nan di ğer ayak
prob lem le ri %19.3 ile pesp la no val gus ve %16.4 ile ayak la te ra li ne yük len me dir. Ayak so run la rı
özel lik le ki lo lu ba yan lar da gö rül mek te ve bu du rum yaş la bir lik te art mak ta dır. Bi rey le rin ya rı -
dan ço ğu nun (%59.1)  ayak ya pı sı Yu nan ayak ti pi ne uy mak ta ve trans vers ark çök me si de en az
bu grup ta gö rül mek te dir. SSoo  nnuuçç:: Ayak prob lem le ri ile cin si yet, yaş, be den kit le in dek si, ayak ti -
pi ve mes lek ara sın da an lam lı bir iliş ki gö rül mek te dir. Ba zı va ka lar da kli nik ta nı ile pe dog ra fi so -
nuç la rı ara sın da uyum suz luk bu lun muş tur. Bu ça lış ma, ayak ba sış in ce le me si nin ayak
prob lem le ri nin er ken ta nı lan ma sı açı sın dan tüm yaş grup la rın da önem li ol du ğu na ışık tut mak -
ta dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ayak de for mi te le ri; halk sağ lı ğı; anlaşmazlık ve uyuşmazlıklar
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he fo ot is a comp lex struc tu re which works
in uni son un less its ba lan ce is disturbed. In
ge ne ral whe re un ba lan ce oc curs it is ref lec -

ted as fo ot pa in. Fo ot pa in is one of the most fre qu -
ent he alth prob lems wit hin the ge ne ral po pu la ti on
and is a chal len ging cli ni cal si tu a ti on for the he alth
pro fes si o nal, sin ce the e ti o logy of pa in ful and de-
for med fe et is po orly un ders to od.1-3 In ad di ti on, fo -
ot pa in is a ge ne ral term that inc lu des many
dif fe rent prob lems such as me ta tar sal gi a, pesp la nus,
pes ca vus, hal lux val gus, and epin cal ca ne i etc. So, it
must be ca re fully analy sed to es tab lish a cor rect di-
ag no sis.4 The se prob lems are ra rely li fe-thre a te ning,
however they are as so ci a ted with ga it ab nor ma li ti -
es and re du ced he alth-re la ted qu a lity of li fe.2 It is
not al ways easy to de ter mi ne the prob lem from the
pa ti ents’ sub jec ti ve des crip ti on. Most of the time,
that so me ob jec ti ve me a su re ments are ne e ded to aid
the di ag no sis. Ga it analy sis can be use ful for this
pur po se as it helps to dis tin gu ish bet we en dif fe rent
di sor ders or dif fe rent re a sons for the sa me di sor der.5

In par ti cu lar, pe dog raphy is a me a su re ment to ol for
the early re cog ni ti on of al te red pres su re pat terns in
the in di vi du al who suf fers from fo ot pa in. It is an
easy to use, low cost in ves ti ga ti on.6

Fo ot we ar has be en in di rectly imp li ca ted as the
ca u se of ort ho pa e dic fo re fo ot prob lems in Wes tern
so ci e ti es.7 In ge ne ral, few pe op le are born with fo -
ot di sor ders; usu ally fo ot prob lems re sult from the
per son’s be ha vi o ur such as we a ring ill-fit ting fo ot -
we ar, as it le ads to bi o mec ha ni cal im ba lan ce. In ad-
di ti on, de vi a ti on from nor mal pat tern of wal king
of ten du e to tra u ma or di se a se af fects the mus cu -
los ke le tal system ca u ses im ba lan ce of pres su re on
the fo ot, and all of the se in cre a se with in cre a sing
age.2,8 Pub lis hed stu di es show that, in so ci e ti es that
do not we ar sho es, fo re fo ot prob lems are re la ti vely
un com mon.7

The aim of this study was to exa mi ne fo ot-re -
la ted pa in and plan tar fo ot lo a ding cha rac te ris tics
to de ter mi ne fo ot ail ments in Tur kish pe op le. 

MA TE RI AL AND MET HODS
STUDY DE SIGN

The study was con duc ted in Tur key to com pa re the
sub jec ti ve comp la ints of pa ti ents pre sen ting with

fo ot prob lems with cli ni cal di ag no sis using pe dog -
raphy. In ad di ti on, sub jects we re ca te go ri zed ac-
cor ding to fo ot type to exa mi ne the ef fects of fo ot
type the Tur kish po pu la ti on, on fo ot prob lems. 

PAR TI CI PANTS

The samp ling fra me of the cur rent study, which is
in ten ded to be des crip ti ve, inc lu ded pa ti ents, cho-
sen with ran dom pat tern tech ni qu e from 1432 pa-
ti ents who app li ed Ege Uni ver sity Hos pi tal
Ort ho pa e dic Cli nic over thre e ye ars. A to tal of 1321
sub jects (%92) with dif fe rent fo ot comp la ints who
ac cep ted to par ti ci pa te in the re se arch we re as sig -
ned as the study po pu la ti on. Pa ti ents with any fo -
ot am pu ta ti on we re exc lu ded from the study.
In for med con sent was ob ta i ned from all sub jects.
Ap pro val was ob ta i ned from the lo cal et hics com-
mit te e. 

INS TRU MENT

Fo ot di sor ders we re ob jec ti vely as ses sed using an
Emed-SF system (No vel, Mu nich, Ger many). The
Emed plat form has 2016 sen sors with a ran ge of
one -127 N/cm2, and a den sity of two sen sors per
squ a re cen ti met re. It was ca lib ra ted to in di ca te a
risk thres hold for de for mi ti es.

MET HOD

The sub jects we re as ked to walk ba re fo ot over a
hid den ca pa ci ti ve plat form em bed ded flush in the
flo or. Thre e ac cep tab le tri als we re col lec ted for
both fe et of each sub ject with nor mal step length
and self-se lec ted wal king spe ed. A tri al was de e -
med ac cep tab le whe re the sub ject struck the Emed
SF plat form cle anly with one fo ot at a ti me.5,9,10 Fo -
ot pres su res of in di vi du als we re eva lu a ted as dyna -
mic and qu an ti ta ti ve me a su res of stan dard.

Pe dog raphy re sults we re ca te go ri sed as lo we -
ring of trans ver se arch, pesp la nus, pes ca vus, bu ni -
on, ex ter nal ro ta ti o nal wal king, equ i nus wal king,
me ta tar sus ad duc tus, la te ral fo ot lo a ding, first-ray
over lo ad, fifth-ray over lo ad, mid fo ot pres su re,
epin cal ca ne i and ab nor mal wal king ac cor ding to
plan tar pres su re dis tri bu ti on.

Fo ot types we re de ter mi ned by di rect ob ser -
va ti on and fo ot ail ments we re no ted ac cor ding to
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sub ject’s des crip ti on and cli nic di ag no sis. Sub jects’
comp la ints we re ca te go rized as fo re fo ot pa in, arch
pa in, he el pa in, ank le pa in, kne e pa in, bu ni on, flat
fe et, val gus ga it, va rus ga it and fre qu ent falls.

The col lec ted da ta we re analy zed using the
Sta tis ti cal Pac ka ge for So ci al Sci en ces (SPSS) 11.0
soft wa re. The com pa ri sons of body mass in dex
(BMI), age, sex, fo ot type, pro fes si on bet we en sub-
jects’ comp la ints and pe dog rap hic re sults we re eva -
lu a ted with mul tip le spec tral plots chi-squ a re test
and Fis her’s exact test. The as so ci a ti ons bet we en
cli ni cal di ag no sis and pe dog rap hic analy sis we re
analy zed by kap pa co ef fi ci ent cal cu la ti ons. p< 0.05
was con si de red sta tis ti cally sig ni fi cant.

RE SULTS
A to tal of 2642 fe et we re eva lu a ted and no sta tis ti -
cal dif fe ren ce was fo und bet we en left and right fe -
et of the pa ti ents. Thus, the re sults were pre sen ted
as 1321 sub jects, 817 wo men and 504 men with an
ave ra ge age of 32 ± 19.5 (ran ge, one to 78) ye ars and
a BMI of 25.4 ± 4.9 (ran ge, 13.9 to 44.1) kg/m2. The
fe et we re clas si fi ed in to thre e types ac cor ding to
di gi tal for mu las; the Gre ek fo ot, in which the first
to e is shor ter than the se cond to e; the Egy pti an fo -
ot, in which the first to e is lon ger than the se cond
to e; and the squ a red fo ot, in which the first to e is
the sa me length as the se cond to e.11 In this gro up of
sub jects, 781 (59.1%) in di vi du als had Gre ek fo ot
type, 401 (30.4%) had Egy pti an fo ot type and 139
(10.5%) had squ a red fo ot type. No sta tis ti cally sig-

ni fi cant as so ci a ti ons we re ob ser ved bet we en fo ot
types and gen der (p> 0.05).

Sub jects’ BMI re la ted to sex and age is shown
in Tab le 1. Ac cor ding to BMI; 66.3% of 16-25 ye -
ars old sub jects and 45.9 % of 26-45 ye ars old sub-
jects were in the nor mal ran ge whe re as 47.7% of
tho se aged 41 and over we re over we ight. The ma-
jo rity of obe se sub jects we re aged 41 and over. The -
re was a highly sig ni fi cant cor re la ti on bet we en the
age gro up and BMI (p= 0.000) and bet we en sub-
jects’ BMI and sex (p= 0.000). Mo re than half of the
wo men we re over we ight or obe se.

Tab le 2 shows the dif fe ren ces bet we en in di -
vi du als’ comp la ints-pe dog rap hic re sults and re la -
ti ons with sex. Fo re fo ot pa in (p= 0.042), arch pa in
(p= 0.000), he el pa in (p= 0.008), bu ni on (p= 0.001)
and cal lus (p= 0.001) comp la ints we re fo und
highly sta tis ti cally sig ni fi cant in fe ma le sub jects,
whe re as flat fe et (p= 0.000) and val gus ga it (p=
0.000) we re fo und highly sta tis ti cally sig ni fi cant
in ma le sub jects. 

When pe dog rap hic re sults we re exa mi ned; lo -
we ring of the trans ver se arch (p= 0.000), bu ni on
(p= 0.000,) and fifth-ray over lo ad (p= 0.046) we re
fo und to be sig ni fi cant in wo men, whe re as, pesp -
la nus (p= 0.000) and ex ter nal ro ta ti o nal wal king
(p= 0.031) we re fo und to be sta tis ti cally sig ni fi cant
in men. In ad di ti on, ma le sub jects sho wed a nor-
mal pres su re ran ge mo re of ten than wo men (p=
0.000).
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BMI GROUPS

Underweight Normal  range Overweight Obese

(Below 18.5) (18.5 - 24.9) (25.0 - 29.9) (30.0 and Above)

N % N % N % N %

Age groups

16-25 33 18.5 118 66.3 23 12.9 4 2.2

26-40 14 5.2 123 45.9 91 34 40 14.9

41-over 4 0.8 130 25.2 246 47.7 136 26.4

Sex

Woman 42 6.5 231 35.8 231 35.8 141 21.9

Man 9 2.8 140 44.2 129 40.7 39 12.3

TABLE 1: Distribution of body mass index according to age groups and gender.

Statistical analysis using Chi-square test.



The relations between the pe dog raphy re sults,
cli ni cal di ag no sis and sub jects’ comp la ints and age
are shown in Tab le 3. When the re la ti ons hip bet -
we en sub jects’ comp la ints and age was exa mi ned;
fo re fo ot pa in, arch pa in, he el pa in, ank le pa in, kne -
e pa in, bu ni on, flat fe et, val gus ga it, cal lus, and fre-
qu ent falls comp la ints we re fo und to be sta tis ti cally
sig ni fi cant (p> 0.05). The re was a sig ni fi cant re la ti -
on bet we en symptom-fre e sub jects and age, and
symptom-fre e ness was dec re a sed with in cre a sing
age (p= 0.000).

In cli ni cal di ag no sis; me ta tar sal gi a, pesp la nus,
bu ni on, epin cal ca ne i we re fo und sta tis ti cally im-
por tant (p> 0.005).

In the pe dog raphy analy sis, so me re sults we re
fo und to be sta tis ti cally sig ni fi cant. When the dif-
fe ren ti al gro up was exa mi ned by an ad van ced
analy sis; 

In the 1-14 age gro up lo we ring of trans ver se
arch and fifth-ray over lo ad we re se en less fre-
quently (p=0.000 and p= 0.018), in con trast, pesp -
la nus and me ta tar sus ad duc tus we re mo re com mon
in this gro up (p= 0.000). The fre qu ency of pes ca vus
was fo und to be high in the 15-24 age gro up whe -

re as it was fo und low in 25-40 ye ars olds (p= 0.013).
Equ i nus wal king and mid fo ot pres su re we re se en
less in 1-14 ye ars olds (p= 0.005), and mo re in the
25-40 age gro up (p= 0.019). The fre qu ency of la te -
ral fo ot lo a ding and bu ni ons was fo und to in cre a se
with in cre a sing age whi le, in con trast, nor mal pres-
su re ran ge dec re a sed with age (p= 0.000). The fre-
qu ency of epin cal ca ne i (p= 0.036), and ab nor mal
wal king (p= 0.023) we re fo und to be hig hest in 25-
40 ye ars old.

The dis tri bu ti on of sub jects’ comp la ints, cli ni -
cal di ag no sis and pe dog rap hic re sults ac cor ding to
pro fes si on is shown in Tab le 4. When we com pa red
in di vi du als’ comp la ints with pro fes si on; arch pa in
(p= 0.013), fo re fo ot pa in, he el pa in, bu ni on, cal lus
and symptom-fre e we re fo und as sta tis ti cally sig-
ni fi cant (p= 0.000). For cli ni cal di ag no sis; me ta tar -
sal gi a was fo und to be sta tis ti cally im por tant (p=
0.004). When the pe dog rap hic re sults we re exa mi -
ned; lo we ring of trans ver se arch, pesp la nus, pes ca -
vus (p= 0.027), equ i nus wal king (p= 0.004), la te ral
fo ot lo a ding, and bu ni on’s (p= 0.008) links with
pro fes si on were fo und to be sta tis ti cally sig ni fi cant
(p= 0.000). Ad van ced analy sis de mons tra ted that;
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Woman Man

n= 817 n= 503

n % n % p value

Subjects’ complaints

Forefoot pain 220 26.9 110 21.8 0.042

Arch pain 115 14.1 39 7.7 0.000

Heel pain 144 17.6 61 12.1 0.008

Bunion 39 4.8 7 1.4 0.001

Flat feet 17 2.1 30 6.0 0.000

Valgus gait 66 8.1 86 17.1 0.000

Callus 102 12.5 36 7.2 0.001

Pedographic results

Lowering of transverse arch 713 87.3 351 69.6 0.000

Pesplanus 124 15.2 131 26.0 0.000

External rotational walking 7 0.9 12 2.4 0.031

Bunion 28 3.4 2 0.4 0.000

Fifth-ray overload 26 3.2 7 1.4 0.046

Normal pressure range 17 2.1 34 6.7 0.000

TABLE 2: Distribution of the subjects’ complaints and pedographic results according to sex. 

Statistical analysis using Chi-square test.



pesp la nus and pes ca vus we re fo und to be most
com mon in stu dents whi le bu ni ons and la te ral fo -
ot lo a ding we re le ast com mon in this gro up. In ho -
u se wi ves, bu ni ons we re se en mo re and, in con trast,
pes ca vus was se en less. Pesp la nus and pes ca vus we -
re fo und to be le ast com mon whe re as la te ral fo ot
lo a ding was fo und most of ten in re ti red sub jects.

The relations of fo ot type and sub jects’ comp -
la ints and pe dog rap hic analy sis revealed some sta-
tis ti cally sig ni fi cant re sults which are shown in

Tab le 5. The re was a high sta tis ti cal sig ni fi can ce for
the re la ti ons hip bet we en val gus ga it-lo we ring of
trans ver se arch and fo ot type. In ad van ced analy sis,
val gus ga it was se en mo re in the Gre ek type, whe -
re as lo we ring of trans ver se arch oc cur red mo re fre-
qu ently in the Egy pti an type when compared to
the ot hers, with sta tis ti cally sig ni fi can ce (p= 0.000).

The relation of BMI and sub jects’ comp la ints
and pe dog raphy were investigated and sig ni fi cant
re la ti ons hips are shown in Tab le 6. The cal lus and
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AGE GROUPS

1-14 15-24 25-40 41- ↑↑
n=  358 n= 161 n= 285 n= 517

n % n % n % n % p value

Subjects’ complaints

Forefoot pain 18 5.0 40 24.8 83 29.1 189 36.6 0.000

Arch pain 12 3.4 23 14.3 52 18.2 67 13.0 0.000

Heel pain 13 3.6 17 10.6 67 23.5 108 20.9 0.000

Ankle pain 17 4.7 23 14.3 44 15.4 73 14.1 0.000

Knee pain 4 1.1 2 1.2 14 4.9 16 3.1 0.017

Bunion -- -- 2 1.2 7 2.5 37 7.2 0.000

Flat feet 38 10.6 6 3.7 2 0.7 1 0.2 0.000

Valgus gait 139 38.8 5 3.1 3 1.1 5 1.0 0.000

Callus 5 1.4 15 9.3 35 12.4 83 16.1 0.000

Frequent falls 17 4.7 -- -- 3 1.1 1 0.2 0.000

Symptom- free 62 17.3 32 19.9 16 5.6 28 5.4 0.000

Clinical diagnosis

Metatarsalgia 2 0.6 10 6.2 18 6.3 53 10.3 0.000

Pesplanus 119 33.2 24 14.9 34 11.9 54 10.4 0.000

Bunion -- -- -- -- 1 0.4 12 2.3 0.001

Epincalcanei -- -- -- -- 1 0.4 8 1.5 0.021

Pedography results

Lowering of transverse arch 151 42.2 145 90.1 273 95.8 495 95.7 0.000

Pesplanus 162 45.3 19 11.9 35 12.3 39 7.6 0.000

Pescavus 27 7.5 25 15.5 20 7.0 46 8.9 0.013

Metatarsus adductus 16 4.5   -- -- 1 0.4 2 0.4 0.000

Equinus walking 6 1.7 3 1.9 18 6.3 27 5.2 0.005

Lateral foot loading 19 5.3 21 13.0 50 17.6 126 24.4 0.000

Mid foot pressure 5 1.4 5 3.1    15 5.3 27 5.2   0.019

Bunion 1 0.3 2 1.2 4 1.4 23 4.4 0.000

Epincalcanei -- -- 3 1.9 7 2.5 12 2.3 0.036

Abnormal walking 6 1.7 1 0.6 5 1.8 -- -- 0.023

Fifth-ray overload 2 0.6   7 4.3 6 2.1 18 3.5 0.018

Normal pressure range 43 12.0 5 3.1 2 0.7 1 0.2 0.000

TABLE 3: Distribution of the subjects’ complaints, clinical diagnosis and pedographic results according to age groups.

Statistical analysis using Chi-square test.
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PROFESSION GROUPS

Civil servant Worker Retired Student Housewife

n= 250 n= 110 n= 182 n= 289 n= 296

n % n % n % n % n % p value

Subjects’ complaints

Forefoot pain 77 30.8 33 30.0 75 41.2 45 15.6 97 32.8 0.000

Arch pain 31 12.4 13 11.8 20 11.0 31 10.7 58 19.6 0.013

Heel pain 56 22.4 23 20.9 29 15.9 19 6.6 76 25.7 0.000

Bunion 8 3.2 3 2.7 17 9.3 2 0.7 16 5.4 0.000

Callus 29 11.7 14 12.7 17 5.9 24 13.2 54 18.2 0.000

Symptom-free 10 4.0 10 9.1 9 4.9 76 26.3 17 5.7 0.000

Clinical diagnosis

Metatarsalgia 20 8.0 9 8.2 20 11.0  7 2.4 27 9.1 0.004

Pedography results

Lowering of transverse arch 244 97.6 98 89.1 171 94.5 240 83.0 283 95.6 0.000

Pesplanus 25 10.0 8 7.3 8 4.4 51 17.6 36 12.2 0.000

Pescavus 19 7.6 14 12.7 19 10.4 42 14.5 22 7.4  0.027

Equinus walking 13 5.2 6 5.5 6 3.3 3 1.0 22 7.4 0.004

Lateral foot loading 47 18.9 23 20.9 48 26.4 26 9.0 67 22.6 0.000

Bunion 9 3.6 1 0.9 3 1.6 2 0.7 15 5.1 0.008

TABLE 4: Distribution of the subjects’ complaints, clinical diagnosis and pedographic results according to professions.

Statistical analysis using Chi-square test.

Greek Egyptian Squared 

n= 781 n= 401 n= 139    

n % n % n % p value

Subjects’ complaints

Valgus gait 112 14.3 25 6.2 15 10.8 0.000

Pedography results

Lowering of transverse arch 592 75.8    353 88.0 119 85.6  0.000

TABLE 5: Distribution of the subjects’ complaints, clinical diagnosis and pedographic results according to foot type.

Statistical analysis using Chi-square test.

Under Normal Over Obese

weight range weight

n= 51 n= 371 n= 360 n= 180

n % n % n % n % p value

Subjects’ complaints

Callus 11 21.6 19 5.1 48 13.4 55 30.6 0.000

Symptom-free 3 5.9 46 12.4 16 4.4 11 6.1 0.001

Pedography results

Lateral foot loading 8 15.7 59 15.9 82 22.8 48 26.7 0.012

TABLE 6: Distribution of the subjects’ complaints and pedographic results according to BMI.

Statistical analysis using Chi-square test.

BMI: Body mass index.



symptom-fre e gro up, and tho se in which la te ral fo -
ot lo a ding was fo und we re found as sta tis ti cally im-
por tant (p> 0.05). In ad van ced analy sis; pe op le who
ha ve nor mal ran ge of BMI sco res ha d les ser cal lus
comp la int than the ones with ab nor mally high or
low BMI sco res. Non sympto ma tic sub jects we re
fo und to fall wit hin the nor mal ran ge of BMI (p=
0.001) whi le tho se with la te ral fo ot lo a ding ten ded
to be obe se (p= 0.012).

The relations between the struc tu re of the
trans ver se me ta tar sal arch (TMA) and sub jects’ com-
p la ints and the pe dog raphy were investigated and
sig ni fi cant re sults are shown in Tab le 7. Fo re fo ot-
arch and ank le pa in be si des bu ni on and cal lus com-
p la ints we re fo und highly sta tis ti cally sig ni fi cant in
pe op le who ha ve lo we ring of the TMA (p< 0.05),
whe re as flat fe et, val gus and va rus ga it we re fo und
sta tis ti cally im por tant in pe op le who ha ve TMA (p>
0.05). Ac cor ding to pe dog rap hic re sults; la te ral fo ot
lo a ding was fo und sta tis ti cally im por tant in pe op le
who ha ve lo we ring of TMA, whe re as pesp la nus, me -
ta tar sus ad duc tus and nor mal pres su re ran ge we re
fo und sta tis ti cally im por tant in tho se who ha ve TMA
(p= 0.000).

Kap pa co ef fi ci ents we re com pu ted bet we en
the re sults of cli ni cal di ag no sis and elec tro nic pe-
dog raphy analy sis, and so me di sag re e ments we re
fo und bet we en the cli nic exa mi na ti on di ag no sis
and di ag no sis by pe dog raphy analy zer in ca se of
epin cal ca ne i (12%), bu ni on (22%), pesp la nus (32%)
and pes ca vus (0.7%).

DIS CUS SI ON
We ha ve re por ted the fin dings from 1321 Tur kish
pe op le’s fo ot ail ments. Over 80 per cent of the study
po pu la ti on had a fo ot prob lem of so me kind. It was
cla ri fi ed that so me fo ot di sor ders di rectly re la ted
to age, gen der, BMI and pro fes si on.

The ma jo rity of the ca ses in our study had the
Gre ek fo ot type (59.1%), fol lo wed by the Egy pti an
fo ot type (30.4%) and the squ a red type (10.5%).
The cor res pon ding per cen ta ges in the Gu nal study
we re si mi lar at 41%, 30%, and 29% res pec ti vely.11

He men ti o ned that whi le Vi la dot ra rely fo und pat -
ho lo gi cal chan ges in the fo re fo ot of the Gre ek fo ot
type, he fo und high pre va len ce in his study.11 Our
fin dings in di ca ted that val gus ga it, one of the sub-
jects’ comp la ints, was mo re com mon in the Gre ek
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Lowering of TMA TMA

n= 1064 n= 257

n % n % p value

Subjects’ Complaints

Arch Pain 150 14.1 4 1.6 0.000

Forefoot Pain 319 30.0 11 4.3 0.000

Ankle Pain 140 13.2 17 6.6 0.003

Bunion 44 4.1 2 0.8 0.007

Flat feet 18 1.7 29 11.3 0.000

Valgus gait 37 3.5 115 44.7 0.000

Valgus gait 8 0.8 6 2.3 0.038

Callus 127 12.0 11 4.3 0.000

Symptom free 110 79.7 28 20.3 0.434

Pedographic Results

Pesplanus 116 10.9 140 54.5 0.000

Metatarsus Adductus 6 0.6 13 5.1 0.000

Lateral foot loading 199 18.7 16 6.2 0.000

Normal pressure range 1 0.1 50 19.5 0.000

TABLE 7: Distribution of the subjects’ complaints and pedographic results according to structure of 
transverse metatarsal arch.

Statistical analysis using Chi-square test.



fo ot type whi le lo we ring of trans ver se arch was fo -
und le ast of ten in this fo ot type. Ho we ver, furt her
re se arch sho uld be con duc ted to de ter mi ne which
fo ot type is most sympto ma tic and to de ter mi ne
Tur kish fo ot type in a lar ger po pu la ti on.

Re sults of our study in di ca te that the body
mass in dex was hig her in wo men than in men, and
in cre a sed with in cre a sing age.

Symptom-fre e sub jects had nor mal ran ge of
BMI (12.4%) whe re as obe se sub jects ha ve mo re cal-
lus (30.6%) and la te ral fo ot lo a ding (26.7%) prob-
lems. The se fin dings can be exp la i ned by we ight
over lo ad (obe sity) as an ag gra va ting fac tor as sug-
ges ted by Bar del li et al and Wid he and Widhe.10,12

In this study it was ob ser ved that fo re fo ot,
arch and he el pa in inc lu ding bu ni on and cal lus we -
re fo und most of ten in wo men; whe re as flat fe et
and val gus ga it we re mo re fre qu ent in men. Si mi -
larly, Sprin gett et al fo und that wo men suf fe red
from corns and cal lus mo re fre qu ently than men .13

Alt ho ugh fo ot we ar alo ne is not suf fi ci ent to exp la -
in the bu ni on prob lem, the hig her in ci den ce in wo -
men com pa red to men is be li e ved to be du e to
tightly fit ting wo men’s fo ot we ar.14,15 The sig ni fi -
cant as so ci a ti on bet we en sex and the se prob lems
ref lects wo men’s ten dency to be over we ight and
two we a r ill-fit ting sho es.2 Bu ni on and fifth-ray
over lo ad we re al so se en in pe dog rap hic analy sis of
wo men, in ag re e ment with the fin dings of Man na
et al.8

We ha ve fo und pesp la nus and ex ter nal ro ta ti -
o nal wal king to be mo re com mon in the ma le po -
pu la ti on.

Although ge ne rally pa ti ents’ comp la ints we re
se en to in cre a se in 25-40 year and ol der age gro -
ups, flat fe et, fre qu ent falls and val gus ga it se en to
in cre a se in 1-14 year age gro up. Mo re o ver, it has
be en shown that the rates of fo re fo ot pa in inc lu -
ding bu ni on and cal lus ge ne rally in cre a se with age.
With re gard to cli ni cal di ag no sis; me ta tar sal gi a, bu -
ni on and epin cal ca ne i we re fo und in sub jects over
41 ye ars of age, The pos sib le re a son is that pe op le
in 25-40 year age gro up ha ve an ac ti ve da ily li fe,
we ar ill fit ting sho es and put on ex cess we ight over
the ye ars ca u sing the fo ot de for mi ti es by the ti me

they are 41 years old or older. Pesp la nus was fo und
most of ten in the 1-14 year age gro up, and in pe do-
g rap hic analy sis, si mi lar re sults we re se en. Lo o king
at this in mo re de ta il, by di vi ding the 1-14 year age
gro up in to two sub gro ups as 1-6 and 7-14 ye ars we
ha ve se en that pesp la nus, val gus ga it and me ta tar -
sus ad duc tus we re fo und mo re in 1-6 ye ar-old chil-
dren.

Me ta tar sal gi a is the most fre qu ent ca u se of fo -
re fo ot pa in and it is a des crip ti ve rat her than a pro -
per di ag nos tic term. In our study we me an “an
acu te or chro nic pa in in re la ti on to one or mo re
me ta tar sop ha lan ge al jo ints ca u sed by da ma ge to the
ana to mi cal struc tu re s” as sta ted by Bar del li et al.12

In this study 878 (88.1%) pa ti ents with me ta tar sal -
gi a were found and were com pa red with 1242
(62.1%) patients reported by Vi la dot and Tron co -
so.12 In our study 330 (25.0%) sub jects had me ta -
tar sal gi a (fo re fo ot pa in).

When we investigated the in ci den ce of disor-
ders in dif fe rent pro fes si ons, we fo und that arch
(19.6%) and he el pa in (25.7%) be si des cal lus
(18.2%) we re the most com mo n fo ot comp la ints re-
por ted by ho u se wi ves. Equ i nes wal king (7.4%) and
bu ni on (5.1%) we re the most com mo n fo ot ail-
ments determined by pe dog raphy in ho u se wi ves.
The pos sib le re a sons are for that may be the obesity
of the ho u se wi fe gro up possibility of wearing ill-
fit ting sho es to fol low fas hi on. On the ot her hand,
comp la ints of fo re fo ot pa in (41.2%) and bu ni on
(9.3%) and pe dog raphy sho wing la te ral fo ot lo a -
ding (26.4%) we re the most com mo n fo ot ail ments
in the re ti red gro up.

The exis ten ce of a trans ver se me ta tar sal arch
has be en qu es ti o ned.16 So me aut hors sug gest that
TMA existed, whi le ot hers sug gest that the re is no
func ti o nal me ta tar sal arch of the fo ot.17,18 The
Ame ri can As so ci a ti on of Ort ho pa e dic Sur ge ons
sum med up the cur rent be li ef in the USA as; “A
trans ver se arch is sug ges ted to exist at the MTH
when no we ight is be ing bor ne; it do es not exist
du ring we ight-be a rin g”. Lu ger et al and Ka nat lı et
al fo und that the re was no dis tal trans ver se me ta -
tar sal arch du ring the stan ce pha se.15,18 In our
study we ha ve se en a hig her per cen ta ge (80.5%) of
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pa ti ents had lo we ring of TMA whe re as 19.5% of
pa ti ents had TMA du ring we ight be a ring. It is un-
ders to od that lo we ring of TMA is a pat ho lo gi cal
si tu a ti on sin ce the lat ter gro up (19.5%) is in the
nor mal pres su re dis tri bu ti on ran ge. 

Se itz qu es ti o ned whet her an ab sent arch imp -
li ed a pat ho lo gi cal fo re fo ot con di ti on such as me ta -
tar sal gi a.19 Ac cor ding to Saxl, pres su re cal lu ses
un der ne ath the 2nd, 3rd and 4th me ta tar sal he ads cor-
res pon ded to lo we ring of trans ver se arch.20 Deb -
run ner no ted that we ight be a ring oc curs at the 1st

and the 5th me ta tar sal he ads in the nor mal fo re fo -
ot.21 Lo we ring of the re ma i ning me ta tar sal he ads
cre a ted unph ysi o lo gi cal lo ads un der ne ath them,
which le ad to cal lus for ma ti on.9 In this study, when
we exa mi ned ef fects bet we en lo we ring of TMA
and sub jects’ comp la ints as well as the ot her pe dog-
raphy re sults, we ha ve se en that, sub jects who had
lo we ring of TMA had mo re fo re fo ot pa in comp la -
ints be si des hig her ra tes of la te ral fo ot lo a ding than
tho se who had TMA, similar to ear li er re sults men-
ti o ned abo ve. On the ot her hand, pes pla nus and
me ta tar sus ad duc tus we re the most com mo n fo ot
ail ments exa mi ned in sub jects who had trans ver se
arch. It might be ex pec ted that the exis ten ce of pes-
p la nus and me ta tar sus ad duc tus wo uld be mo re as-
so ci a ted with lo we ring of the TMA du e to the
im ba lan ces of li ga ments and musc les of the arch
are a,22 but our study had con tra dic tory re sults. In
ad di ti on, ex ces si ve la te ral fo ot lo a ding ref lec ted the
ga it mo del that the pa ti ents, who had lo we ring of
TMA, had cre a ted to com pen sa te for fo ot pa in.

As a re sult of the se prob lems, so me sur gi cal
cor rec ti ons may be una vo i dab le. Ho we ver, many
of them may be pre ven ted by the use of ro omy,
com for tab le fo ot we ar af ter the pe dog raphy exa mi -
na ti on. The re fo re, it is im por tant to ma ke pe op le
awa re of the da ma ge as so ci a ted with ill-fit ting fo -
ot we ar and edu ca ti on is the key to suc cess. He alth
ca re pro fes si o nals, es pe ci ally nur ses play an im por -
tant ro le in this education.

In our study, so me fo ot abno rma liti es di ag no -
sed by pe dog raphy we re fo und to be in di sag re e -
ment with cli nic exa mi na ti on. The most stri king

con tra dic ti on was fo und with pesp la nus. The fo ot
arch was fo und to be nor mal by pe dog raphy in 122
sub jects who had be en di ag no sed as pesp la nus ac-
cor ding to cli nic exa mi na ti on. Similarly, pes ca vus
was fo und in 10 sub jects who we re di ag no sed as pe-
sp la nus by cli ni cal exa mi na ti on.

CONC LU SI ON
So me con di ti ons such as di a be tes, art hri tis and cir-
cu la tory di sor ders may pre sent their ini ti al symp-
toms in the fe et, so fo ot ail ments can be the first
sign of mo re se ri o us he alth prob lems. The re fo re,
fo ot he alth sho uld be con si de red im por tant for pe -
op le at all ages. In cre a sed pub lic awa re ness is an
im por tant step in re du cing the in ci den ce of fo ot
prob lems es pe ci ally in wo men sin ce they are inc li -
ned to use ill-fit ting fo ot we ar. It is not easy to per-
su a de wo men who want to fol low fas hi on at the
cost of de te ri o ra ting the ir fo ot he alth. Un for tu na -
tely, most he alth ca re pro vi ders are not fa mi li ar
with the ir ro les and res pon si bi li ti es with res pect to
fo ot he alth. Nur ses can ta ke an ac ti ve ro le for sol -
ving this prob lem. For this pur po se, nur ses’ in te -
rest in fo ot he alth can be fo cu sed mo re on
edu ca ti on and awa re ness is su es wit hin the po pu la -
ti on.  

In cli ni cal prac ti ce, physi cal exa mi na ti on of
the fo ot and fo ot prints can gi ve li mi ted in for ma ti -
on re la ted to the high pres su re lo ca ti ons whi le ra-
di o logy is help ful in pro vi ding qu an ti ta ti ve
me a su re ment for the di ag no sis of fo ot prob lems.
Ho we ver for de ter mi na ti on of fo ot pa in of unc le ar
ori gin wit ho ut any os se o us chan ges, elec tro nic pe-
dog raphy exa mi na ti on is an ob jec ti ve di ag nos tic
met hod. Mass scre e ning co uld be car ri ed out using
this met hod sin ce it is dyna mic, non-in va si ve and
easy to use.
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