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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Su per fi ci al fun gal in fec ti ons are very com mon worl dwi de and re ma in as a ma -
jor pub lic he alth prob lem. The aim of the study was to de ter mi ne the fre qu ency, the ca u sa ti ve pat -
ho gens, and the risk fac tors as so ci a ted with su per fi ci al myco tic in fec ti ons. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
Cli ni cally di ag no sed 312 pa ti ents with der ma tomy co ses and 313 con trol sub jects we re inc lu ded in -
to the study. Di rect mic ros co pic ob ser va ti on of the samp les was car ri ed out by exa mi na ti on in 20%
po tas si um hydro xi de (KOH). Cli ni cal spe ci mens we re cul tu red on Sa bo u ra ud dex tro se agar (SDA) for
the fun gal growth. RRee  ssuullttss::  A to tal of 401 samp les we re col lec ted from 312 pa ti ents sus pec ted to ha -
ve myco tic in fec ti ons. Among the 401 samp les exa mi ned 198 (49.4%) we re myco lo gi cally cul tu re po -
si ti ve. Of the se, 143 (72.2%) samp les ga ve po si ti ve re sults in di rect mic ros copy to o. The most
fre qu ently iso la ted spe ci es we re Tri coph yton rub rum (48.0%), Trichopyton men tag roph ytes (20.7%),
Epi der moph yton floc co sum (9.1%), and Can di da al bi cans (8.6%), Candida pa rap si lo sis (5.6%). Ti ne -
a pe dis (34.9%) was the most com mon type of in fec ti on, fol lo wed by Ti ne a un gu i um (31.8%), Ti ne -
a in gu i na lis (12.1%), Ti ne a cor po ris (7.6%), Ti ne a cru ris (2.6%) and Ti ne a ma num (2.0%). Age of 50
ye ars or ol der (OR= 11.364; 95% confidence intervals (CI)= 5.815-22.210) and the age bet we en 25-
49 ye ars (OR= 3.050; 95% CI= 1.666-5.583), ma le gen der (OR= 1.749; 95% CI= 1.152-2.655), pre sen -
ce of di a be tes mel li tus (OR= 2.495; 95% CI= 1.342-4.641), lo wer edu ca ti on le vel (OR= 2.112; 95% CI=
1.279-3.487), his tory of myco tic in fec ti ons in fa mily (OR= 1.677; 95% CI= 1.064-2.645) we re fo und
to be a risk fac tors-as so ci a ted with the su per fi ci al myco tic in fec ti ons. CCoonncc  lluu  ssii  oonn::  Age, gen der, ed-
u ca ti on le vel, his tory of myco tic in fec ti on in fa mily, and di a be tes mel li tus ap pe a red to be as so ci a ted
with the oc cur ren ce of su per fi ci al fun gal ele ments. The dis tri bu ti on of su per fi ci al myco tic in fec ti -
ons in our study is si mi lar to the li te ra tu re re ports. 

KKeeyy  WWoorrddss::  Der ma tomy co ses; art hro der ma ta ce a e; epi de mi o logy

ÖÖZZEETT  AAmmaaçç::  Yü ze yel man tar en fek si yon la rı tüm dün ya da yay gın ve te mel bir halk sağ lı ğı prob le -
mi dir. Bu ça lış ma nın ama cı, yü ze yel man tar en fek si yon la rı nın sık lı ğı nı, et ken pa to jen le ri ve iliş ki li
risk fak tör le ri ni sap ta mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Kli nik ola rak der ma to mi koz ta nı sı al mış 312 has -
ta ve 313 kon trol ol gu su ça lış ma ya da hil edil di. Di rekt mik ros ko bik ba kı %20’lik po tas yum hid rok -
sit (KOH) kul la nı la rak ya pıl dı. Kül tür için, kli nik ör nek ler Sa bo u ra ud deks troz agar (SDA)’a ekil di.
BBuull  gguu  llaarr::  312 has ta dan top lam 401 ör nek el de edil di. İnce le nen 401 ör ne ğin 198 (%49.4)’in de kül -
tür po zi tif ti. Bun la rın 143 (%72.2)’ün de di rekt mik ros ko pi de po zi tif ti. İzo le edi len en sık tür ler sı -
ra sıy la Tri coph yton rub rum (%48.0), Trichopyton men tag roph ytes (%20.7), Epi der moph yton
floc co sum (%9.1), and Can di da al bi cans (%8.6), Candida pa rap si lo sis (%5.6) idi. Kli nik ola rak sap ta -
nan en sık  yü ze yel man tar enfeksiyonları sı ra sıy la Ti ne a pe dis (%34.9), Ti ne a un gu i um (%31.8), Ti -
ne a in gu i na lis (%12.1), Ti ne a cor po ris (%7.6), Ti ne a cru ris (%2.6) ve Ti ne a ma num (%2.0) idi. Elli
yaş üs tü (OR= 11.364; %95 GA= 5.815-22.210) ve 25-49 yaş (OR= 3.050; %95 GA= 1.666-5.583), er -
kek cin si yet (OR= 1.749; %95 GA= 1.152-2.655), di a be tes mel li tus var lı ğı (OR= 2.495; %95 GA=
1.342-4.641), dü şük eği tim dü ze yi (OR= 2.112; %95 GA= 1.279-3.487) ve ai le de man tar öy kü sü (OR=
1.677; %95 GA= 1.064-2.645) yü ze yel man tar en fek si yon la rıy la iliş ki li risk fak tör le ri ola rak bu lun -
du. SSoo  nnuuçç::  Yaş, cin si yet, eği tim dü ze yi, ai le de man tar en fek si yo nu öy kü sü ve di a be tes mel li tus yü -
ze yel man tar en fek si yon la rı için risk fak tör le ri dir. Ça lış ma mız da ki yü ze yel man tar en fek si yon la rı nın
da ğı lı mı li te ra tür ve ri le ri ile ben zer dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Der ma to mi koz; der ma to fit ler; epi de mi yo lo ji
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u per fi ci al fun gal in fec ti ons are very com mon
worl dwi de and re ma in as a ma jor pub lic he -
alth prob lem es pe ci ally in un der de ve lo ped

and de ve lo ping co un tri es. The su per fi ci al myco tic
in fec ti ons af fect mo re than 20-25% of the world’s
po pu la ti on.1 The dis tri bu ti on of myco ses and ca u -
sa ti ve pat ho gens va ri es with ge og rap hic lo ca ti on,
cli ma te and de mog rap hics. So me of them are wi -
dely dis tri bu ted whi le ot hers are ge og rap hi cally re-
s tric ted.2-5

The aim of the pre sent study was to de ter mi -
ne the ca u sa ti ve pat ho gens, and the risk fac tors as-
so ci a ted with su per fi ci al fun gal in fec ti ons. 

MA TE RI AL AND MET HODS

A to tal of 625 pe op le we re en rol led in to this study.
Bet we en Ja nu ary 2006 and De cem ber 2006, 312
con se cu ti ve pa ti ents with sus pec ted der ma tomy -
co ses we re cli ni cally di ag no sed at Der ma to logy
Out-pa ti ent Cli nic at the Mus ta fa Ke mal Uni ver -
sity Hos pi tal. Thre e-hun dred and thir te en pa ti ents
with un re la ted skin di se a ses we re al so inc lu ded in
the study as a con trol gro up. Study sub jects who
we re re ce i ving syste mic ste ro ids, im mu no sup pres -
si ve agents or an ti bi o tics we re exc lu ded.

Sharply bor de red, pe rip he rally spre a ding ery-
the ma to us patc hes with a scaly bor der we re de fi -
ned as ti ne a cor po ris, in gu i na lis or cru ris ac cor ding
to the lo ca li za ti on of le si ons. Fi ne firmly ad he rent
sca le on an ery the ma to us back gro und with fis su res
on a pal mar are a was de fi ned as ti ne ma nus. Pa ti -
ents who had one or mo re fin dings such as whi te
sca le, ma ce ra ti on, fis su res bet we en the 3rd and 4th

or 4th and 5th to es, dry thick sca les typi cally co ve -
ring the he als, the tips of the to es and me ta car pal
pads, pru ru tic gro u ped ve sic les and lar ge blis ters
we re di ag no sed with ti ne a pe dis. Su bun gu al hy-
per ke ra to sis, ony choly sis, whi te-yel low-brown
dis co lo ra ti on, dystrophy we re de fi ned as ony-
chomy co sis. 

A to tal of 401 samp les we re col lec ted from 312
pa ti ents. The age ran ge was 0-86 ye ars and the av-
e ra ge age was 40.34 ± 16.45 ye ars.

The age, gen der, his tory of fa mily for myco tic
in fec ti on, le vel of edu ca ti on, and sta tus for di a be tes

mel li tus and vas cu lar di se a ses we re re cor ded for all
the pa ti ents with su per fi ci al myco tic in fec ti ons and
con trols. Edu ca ti on le vel was gro u ped as pri mary
(no edu ca ted or pri mary scho ol) and se con dary (se -
con dary or high scho ol, uni ver sity) scho ol. Con trols
with cli ni cally sus pec ted su per fi ci al myco tic in fec -
ti ons we re exc lu ded from the study. No myco lo gi -
cal exa mi na ti on was per for med in con trols.
Con trols we re matc hed the pa ti ents with sus pec ted
su per fi ci al myco tic in fec ti ons in terms of po ten ti al
risk fac tors for the de ve lop ment of su per fi ci al my-
co tic in fec ti ons. Af ter samp les of skin, ha ir or na ils
in fec ted cle a ned with 70% al co hol, sus pi ci o us le si -
ons we re ta ken from pa ti ents by using a ste ri le scal -
pel and then col lec ted in ste ri le con ta i ners. 

Samp le analy sis was car ri ed out by both mic -
ros co pic exa mi na ti on and fun gal growth cul tu re.
Di rect mic ros co pic ob ser va ti on of the samp les was
car ri ed out by exa mi na ti on in 20% po tas si um hy-
dro xi de (KOH) for 30 min.6

Cli ni cal spe ci mens we re cul tu red on Sa bo u ra -
ud dex tro se agar (SDA) (Oxo id Ltd, Ba sing sto ke,
Hamp shi re, Eng land) with cyclo he xi mi de and wit -
ho ut cyclo he xi mi de. Slants we re in cu ba ted at 26 ◦C
for up to 21 days and chec ked we ekly for the fun-
gal growth. Po si ti ve cul tu res we re sub-cul tu red on
pla tes of SDA. Spe ci es iden ti fi ca ti on of the iso la tes
was do ne ac cor ding to co lony morp ho logy, pig-
ment pro duc ti on, bi oc he mi cal tests (ure a se ac ti vity
and ri ce gra in) and mic ros copy af ter sta i ning with
lac top he nol cot ton blu e (LPCB).7-9

Iden ti fi ca ti on of ye asts we re per for med vi a
germ tu be test in se rum, chlamy dos po re for ma ti -
on, and as si mi la ti on tests by using API 20C AUX
(bi o Me ri e ux, Eto i le, Fran ce).7,8,10

The Sta tis ti cal Pac ka ge for So ci al Sci en ces
(SPSS ver si on 12.0) was used for sta tis ti cal analy-
sis. Des crip ti ve sta tis tics such as me ans and pro por-
ti ons we re cal cu la ted. Odds ra ti os (OR) and 95%
con fi den ce in ter vals (CI) we re cal cu la ted with the
use of lo gis tic reg res si on analy sis. 

RE SULTS

Ba sed on cli ni cal symptoms, ti ne a pe dis was ran -
ked first with 157 (39.1%) ca ses, and fol lo wed by
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fo ot ony chomy co sis (82 ca ses; 20.4%), Ti ne a in gu -
i na lis (45 ca ses; 11.2%), Ti ne a cor po ris (36 ca ses;
9.0%), hand ony chomy co sis (31 ca ses; 7.7%), Ti ne -
a ma num (23 ca ses; 5.7%), Ti ne a cru ris  (13 ca ses;
3.2%), Ti ne a fa ci e i (7 ca ses; 1.7%), and Ti ne a ca pi -
tis  (7 ca ses; 1.7%) (Tab le 1). 

Among a to tal of 401 cli ni cally sus pec ted sam-
p les exa mi ned, 198 (49.4%) we re myco lo gi cally
cul tu re po si ti ve. Of the se, 143 (72.2%) samp les ga -
ve po si ti ve re sults in di rect mic ros copy to o. The
most fre qu ently iso la ted mic ro or ga nisms we re Tri-
coph yton rub rum (95 ca ses; 48.0%), Trichopyton
men tag roph ytes (41 ca ses; 20.7%), Epi der moph -
yton floc co sum (18 ca ses; 9.1%), Can di da al bi cans
(17 ca ses; 8.6%), and, Candida pa rap si lo sis (11 ca -
ses; 5.6%). The dis tri bu ti on of myco lo gic ele ments
ac cor ding to the ana to mic si te was as fol lows: Ti ne -
a pe dis (69 ca ses; 34.9%), Ti ne a un gu i um (10 ca ses
fin ger na il and 35 ca ses to e na il in vol ve ment, 45 ca -
ses; 27.7%), Ti ne a in gu i na lis (24 ca ses; 12.1%), Ti -
ne a cor po ris (15 ca ses; 7.6%), Ti ne a cru ris (5 ca ses;
2.6%), Ti ne a ma nu m (4 ca ses; 2.0%). Derma-
tophyte species isolated from cases of tineais de-
monstrated in Table 1.

The risk of ha ving a myco tic in fec ti on was in-
cre a sed at the age of 50 ye ars or ol der (OR= 11.364;
95% CI= 5.815-22.210) and the age bet we en 25-49
ye ars (OR= 3.050; 95% CI= 1.666-5.583). Su per fi ci -
al myco tic agents we re mo re fre qu ent in ma les
than fe ma les (OR= 1.749; CI= 95% 1.152-2.655).
The pa ti ents with di a be tes mel li tus had a hig her

risk of myco tic in fec ti on (OR= 2.495; CI= 95%
1.342-4.641). Anot her risk fac tor for the de ve lop -
ment of myco tic in fec ti ons was ha ving a lo wer ed-
u ca ti on le vel (OR= 2.112; CI= 95% 1.279-3.487).
The pa ti ents with a his tory of myco sis had al so a
hig her risk of myco tic in fec ti ons com pa red with
tho se wit ho ut any his tory of myco tic in fec ti ons in
the past (OR= 1.677; 95% CI= 1.064-2.645) (Tab le
2). The re was no as so ci a ti on bet we en vas cu lar di se -
a se and myco tic in fec ti on (P= 0.342).

DIS CUS SI ON

Kno wing the dis tri bu ti on of myco tic spe ci es and
in for ma ti on on the ot her epi de mi o lo gic pa ra me ters
are ne ces sary to re du ce the in ci den ce of fun gal in-
fec ti ons and to pre vent the ir trans mis si on. This is
al so es sen ti al for cho o sing ap prop ri a te an ti-myco -
tic agents for tre at ment. 

Fre qu ency of myco tic fun gal in fec ti ons and
dis tri bu ti on of eti o lo gic agents may show dif fe ren -
ces be ca u se of ge og rap hic lo ca ti on, so ci o e co no mic
sta tus, cli ma tic con di ti ons,,  li fest yle con di ti ons, mi-
g ra ti on of pe op le and en vi ron ment.2-5

In the pre sent study we fo und that 198
(49.4%) of the spe ci mens we re cul tu re po si ti ve, and
143 (72.2%) of them we re al so po si ti ve by di rect
mic ros copy. Si mi lar to the pre va len ce in Duz ce,
Tur key the per cen ta ges of po si ti vity by cul tu re and
al so the di rect mic ros copy we re fo und to be 44.1%
and 86.7%, res pec ti vely.11 Anot her study from Ah -
waz, Iran in di ca ted the cul tu re and di rect mic ros -

TABLE 1: Dermatophyte species isolated from cases of tinea.

*Tinea cruris: Tinea infection of the crural areas except of inguinal region (axillary, intergluteal or inframammar area ).

Species isolated Tinea corporis *Tinea cruris Tinea pedis Tinea manum Tinea unguium Tinea inguinalis Total

Trichophyton rubrum 7 5 38 3 28 14 95

Trichophyton mentagrophytes 4 - 18 1 11 7 41

Trichophyton verrucosum - - 1 - - - 1

Trichophyton tonsurans - - 1 - 1 - 2

Trichophyton violaceum - - 1 - - 1

Microsporum species 3 - - - - - 3

Epidermophyton floccosum - - 10 - 5 3 18

Microsporum gypseum 1 - - - - - 1

Total 15 5 69 4 45 24 162



copy po si ti vity ra tes as 37% and 40.1%, res pec ti -
vely.12

T. rub rum was the most pre va lent der ma toph -
yte iso la ted in our study (48%). It was ma inly iso la -
ted from ca ses of Ti ne a pe dis (40%) fol lo wed by fo ot
ony chomy co sis (21%), Ti ne a in gu i na lis (14.7%),
hand ony chomy co sis (8.4%), Ti ne a cor po ris (7.4%),
Ti ne a cru ris (5.3%), Ti ne a ma nu um (3.2%). Oz ku -
tuk et al re por ted a 56% iso la ti on ra te for T. rub rum
from Ti ne a pe dis in Tur key.13 Me tin tas et al fo und
that T. rub rum (43%) was the most fre qu ent der ma -
toph yte in stu dents li ving in ru ral are as of Tur key.14

Sa hin et al in di ca ted T. rub rum (62.2%) as the most
en co un te red eti o lo gic agent for Ti ne a pe dis in Duz -
ce, Tur key.11 Anot her study from Tur key de mons -
tra ted T. rub rum (47.46%) to be most pre va lent
iso la ted agent for der ma toph yto sis.15 Pre va len ce ra -
tes ran ging from 37% to 55% for T. rub rum ha ve be -
en re por ted from dif fe rent re gi ons of the world
inc lu ding Me xi co, Por tu gal, and In di a.16-18

In the pre sent study Ti ne a pe dis (34.9%) was
the most pre va lent di se a se. Ti ne a pe dis pre va len -
ce, re por ted from dif fe rent ci ti es of Tur key, was

49.1% in Duz ce, 47% in Iz mir, 59.3-45% in Es ki -
se hir, and 29.5% in Ada na.11,13-15,19 Si mi lar stu di es
re por ted from ot her co un tri es for Ti ne a pe dis’s pre -
va len ce ra tes 35.2% in Zar qa, 30.2% in Me xi co,
10.6% in Iran.16,20,21

Ye ast was iso la ted in 36 (18.2%) samp les in
our study. In a study from Slo ve ni a, the pre va -
len ce of ye ast iso la ti on was re por ted to be
27.2%.22 Our study sho wed that the most fre qu -
ent Can di da spe ci es we re iso la ted from ca ses of
hand ony chomy co ses (10 ca ses; 5.0%) and fo ot
ony chomy co ses (8 ca ses; 4.0%). C. al bi cans was
the most com mon spe ci es (17 ca ses; 8.6%) fol lo -
wed by C. pa rap si lo sis (11 ca ses 5.6%), Candida
sa ke (3 ca ses; 1.5%), Candida tro pi ca lis and Can-
dida cur va ta and Candida kefyr and Candida cru-
se i and Candida glab ra ta (1 ca ses for each; 0.5%).
Si mi larly, in a study from Sin ga po re, Can di da
spe ci es we re the most fre qu ent pat ho gens iso la ted
from fin ger na il in fec ti ons.23 Can di da spe ci es and
C. al bi cans we re iso la ted at ra ti os of 16.7% and
4.1%, res pec ti vely by Das et al from In di a.18 The
pre va len ce of Can di da al bi cans in two ot her stu -
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TABLE 2: Risk factors associated with fungal elements.

*A significant association with fungal elements.

Characters of sociodemographic Number of mycotic agents/total (%) Odss ratio 95% Confidence interval P

Age

0-24 years 24/169 (14.2%) 1.00

25-49 years 82/361 (22.7%) 3.050 1.666-5.583 0.000*

50 years or older 53/95 (55.8%) 11.364 5.815-22.210

Education level

Secondary 98/408 (24.0%) 1.00 0.003*

Primary 61/217 (28.1%) 2.112 1.279-3.487

Diabetes mellitus

No 128/561 (22.8%) 1.00 0.004*

Yes 31/64 (48.4%) 2.495 1.342-4.641

Gender

Female 50/255 (19.6%) 1.00 0.009*

Male 109/370 (29.5%) 1.749 1.152-2.655

History of  mycosis 

No 104/466 (22.3%) 1.00

Yes 55/159 (34.6%) 1.677 1.064-2.645 0.026*

Vascular diseases     

No 140/581(24.1%) 1.00

Yes 19/44 (43.2%) 1.458 0.670-3.170 0.342



di es was fo und to be 10% Lib ya, and 5.2% in Tur -
key.11,24

In our study, the dis tri bu ti on of su per fi ci al
myco tic agents was hig her in ma les than fe ma les,
and the risk of ha ving myco tic in fec ti on was al so
hig her in ma les. Ho we ver, the ca u se of this in cre -
a se in ma les is not known at this po int. Men may be
mo re sus cep tib le than wo men to myco tic in fec ti -
ons.25 Si mi lar ob ser va ti ons we re al so re por ted from
Tur key and ot her co un tri es inc lu ding Iran, Tha i -
land, and In di a.11,12,14,18,26

Der ma tomy co sis may be se en in li fe long, but
may show dif fe ren ces ac cor ding to the form of ti ne -
a, cli ma tic chan ges, and oc cu pa ti on.12 We fo und
that the odds for the pre sen ce of myco tic agents we -
re hig her in both tho se 50 ye ars of age or ol der and
the age bet we en 25-49 ye ars com pa red with the yo -
un ger ge ne ra ti ons. The odds ra ti o for tho se 50 ye ars
of age or ol der was hig her than tho se age bet we en
25-49 ye ars old. Ac cor ding to our fin dings, aging is
a risk fac tor for the de ve lop ment of su per fi ci al my-
co tic in fec ti ons. Mah mo u da ba di et al fo und that
myco tic agents are mo re fre qu ent in age gro up of
21-30 ye ars.12 Sa hin et al sho wed that the pre va len -
ce of su per fi ci al myco sis is hig her in 15-64 ye ars old
age gro up.27 Welsh et al re por ted that der mo toph -
yto ses are mo re pre va lent in ages un der 25 ye ars.16

We fo und an in cre a sed risk of myco tic in fec-
ti on in pe op le ha ving lo wer edu ca ti on le vel. This

fin ding was in ag re e ment with a study re por ted
by Sze pi e tows ki.28 We ha ve al so de mons tra ted
that the pre sen ce of his tory of myco tic in fec ti on
in fa mily is a risk fac tor for myco tic in fec ti -
ons.

In our study, the in cre a sed risk of myco tic in-
fec ti ons was al so ob ser ved in pa ti ents with di a be tes
mel li tus, as has be en re por ted el sew he re.29 The pre -
va len ce of myco tic in fec ti on in the gro up with vas-
cu lar di se a se was hig her than that in the gro up
wit ho ut vas cu lar di se a se. Ho we ver, no sig ni fi cant
as so ci a ti on was de ter mi ned bet we en vas cu lar di se -
a se and myco tic in fec ti on.

The re is a li mi ta ti on of the pre sent study. We
did not in ves ti ga te the fac tors that might af fect su-
per fi ci al myco tic in fec ti ons such as the his tory of
con tact with so il or ani mals and pa ti ents’ oc cu pa ti -
ons.

In conc lu si on, age, gen der, edu ca ti on le vel,
his tory of myco tic in fec ti on in fa mily, and di a be tes
mel li tus ap pe a red to be as so ci a ted with the oc cur -
ren ce of su per fi ci al fun gal ele ments. The re sults of
the pre sent study al so in di ca ted that the dis tri bu ti -
on of su per fi ci al myco tic in fec ti ons in our hos pi tal
is si mi lar to the li te ra tu re re ports. Know led ge on
dis tri bu ti on of myco tic agents and the as so ci a ted
risk fac tors may help to dec re a se the pre va len ce
and trans mis si on of myco tic in fec ti ons.
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