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Abstract

INTRODUCTION. Geographic Tongue is the most common abnormalities of the tongue that etiopathogenesis
of them remains to be clarified. This disorder is strongly suspected to be influenced by genetic factors and
other predisposition factors. Several studies have revealed that this lesion occur more frequently on women
than on men.

AIM. The aim of this research is to determine the distribution of geographic tongue, based on the gender,
burning sensation, sites of occurance and predisposing factors among the dental students.

MATERIALS AND METHODS. By distributing a questionnaire, 110 dental students participated in a cross-
sectional study. A statistical study that was both descriptive and inferential was conducted.

RESULTS. Geographic tongue was mostly reported in female students (51.1%), most of the affected student
was suffered from burning. The higher percentage was recorded in both dorsal and lateral tongue sites (77.0%).
Stress showed the most common etiological factor for geographic tongue among dental students (48.6%).
CONCLUSION. Fifth grade dental students reported geographic tongue with female predilection and different
etiological factors, stress was the most common one.
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Pe3iome

BBEAEHME. leorpadpuyeckunii 93bik ABNSeTCS Hanbosiee pacnpocTPaHEHHbIM HapPYLLEHNEM CTPYKTYPbI A3bl-
Ka, 0QHaKO ero aTnmonatoreHes A0 HaACTOSALWEro BpeMeHN 0CTaeTCs HeQOCTaTO4YHO U3yyYeHHbIM. Mpeanona-
raeTcq, 4Tto pa3BnuTmne gaHHOro COCTosaHmnA B 3HA4YNTENbHOW CTENEHUN CBA3AHO C FTEHETUYECKNUMM CDaKTOpaMVI
1 opyrumMmm npegpacnonarawowmmmn daktopamn. Pag nccnenosaHnin nokasaln, 4To AaHHOE NopaXxeHue yawe
BCTPEYaeTCa Yy XEHLLUUH, YEM Y MYXYUH.

LLEJIb. Lenblo gaHHOro nccnenoBaHus SIBASIOCh ONpeesieHne pacnpoCTPaHEHHOCTU reorpadunyeckoro
A3blKa C y4eTOM noJia NaumeHTOoB, HaIn4dna OLyLLLeHNA XXXeHnd, nokanmn3aunn nopaervu?l n npepgpacnona-
rarowux GakTopoB cpean CTYAEHTOB CTOMATONOrM4Yeckoro gpakynsreTa.

MATEPUWAJIbl U METO/bI. NyTem aHkeTUpoBaHMA B NonepevyHoM nccnegosaHum npuHanun yyactme 110 cty-
OEeHTOB cToMartosiornyeckoro dakynsrteta. boin npoBefeH cTatTMCTUYECKUA aHanus, BKJKOYaBLUMA onuca-
TENbHYIO N CPABHUTENbHYIO (MHDEPEHUMANbHYIO) CTaTUCTUKY.

PE3YJIbTATbI. leorpaduyecknii 93bik Yalle BoiIABASNCS y CTyAeHTokK (51,1%). BonbLUMHCTBO CTYOEHTOB C AaH-
HbIM COCTOAHMEM NpeabaBndanm Xanobbl Ha owgyuieHne XXXXeHusd. Hanbonee BbicOkasa yactota nopaermVl
OTMevanacb OAHOBPEMEHHO Ha OPCANbHOM 1 GOKOBbLIX MOBEPXHOCTSX A3blka (77,0%). CTpecc sBnancs Hau-
6oJsiee pacrnpocTpaHeHHbIM NpepnonaraeMblM 3TUOSIOrMYEeCcKUM GakToOpoM pas3BUTUS reorpaduyeckoro
A3blka cpean CTyaeHToB cToMmartonorndeckoro dakynesreta (48,6%).
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SAKJIIOHEHWE. Y cTyaeHTOB NATOro Kypca CTOMaTo/Iormieckoro dakynsreta reorpadumyeckmin 93bik xapak-
TEpU30BanNCs NPENMYLLLECTBEHHBIM PACNPOCTPAHEHMEM CPEOM XEHLLNH N HAIMYMEM PA3JINYHBIX 3TUONOTM-
yeckux pakTopoB, Cpeaun KOTOpbIX Hanbosiee 4acTo OTMeYascs CTpPecc.

Kniouesbie cnoBa: reorpacbl/lqecmﬁl A3bIK, CTPEeCC, CTYAEHTbl CTOMATO/1I0N’M4eCcKoro cbaKyaneTa, XKOKeHune,

06cepBaLMOHHOE UCCTIef0BaHNe

UHdopmauumsa o ctatbe: noctynuna — 10.03.2026; ncnpasnena — 21.04.2026; npuHata — 12.05.2026

KoHAuKT uHTepecoB: ABTOPbI cO0OLWaloT 06 OTCYTCTBUM KOHPINKTA UHTEPECOB.

BnarogapHocTu: ®rHaHCcUpoBaHWe U MHAUBMOYabHbIE 6Narof4apHOCTU ANS AeK1IapMpPOoBaHUsl OTCYTCTBYIOT.

Ana uutupoBaHua: Anb-lfaHnm K.M., Taxa WN.A. Snngemmonornyeckasa oueHka reorpadunyeckoro a3bika
y CTyOEeHTOB cToMartosiorndyeckoro gakynsreta (o6cepBaunoHHOe nccnenoBaHne B Mpake). SHA0A0OHTUS
Today. 2026;24(3):543-549. https://doi.org/10.36377/ET-0219

INTRODUCTION

The tongue is an essential oral organ that plays a key
part in mastication, speaking, breathing, and swallo-
wing, among other processes. Tongue lesions make up
a sizable portion of oral mucosal lesions [1; 2]. In 1831,
Rayer published the first description of the Geographic
Tongue (GT). There are a number of names for this con-
dition, including Benign Migratory Glossitis (BMG) and
immigrant GT [3; 4].

GT is typified by an erythematous region with atro-
phy of the tongue’s filiform papillae, giving it an uneven
surface texture with hazy boundaries that can occa-
sionally be uncomfortable and burn [1; 4-13].

Itis still unclear what specifically causes the papillae
of the tongue to atrophy in GT patients. However, it has
been demonstrated that the processes of maturation,
apoptosis, and proliferation — all of which are partially
regulated by the epidermal growth factor (EGF) — renew
the tongue epithelium continuously [12-14]. As primary
symptoms, some people occasionally describe pain,
burning, and discomfort. The lesion is completely be-
nign, however the precise etiopathogenesis is still un-
known. It has been proposed that stress, environmental
factors, medications, hot food consumption, allergies,
and inheritance are the predisposing factors for this le-
sion. Additionally, a GT with conditions like HIV infection,
diabetes, and burning mouth syndrome is regarded as
a sequela [5]. There is a familial history of geographic
tongue in certain persons. Thus, the risk may be in-
creased by hereditary factors [9; 10].

Among the psychological variables linked to GT, an-
xiety is notably prevalent in patients [15]. According to
studies, the appearance of the lesions is influenced by
anxiety and depression [16; 17]. This study sought to as-
certain the geographic tongue lesion prevalence among
a sample of dentistry students at University of Al-Kafeel
in Annajaf, Iraq, as well as the potential contributing fac-
tors to the development of lesions in this population.

MATERIALS AND METHODS

In order to represent the total number of fifth-class
dental students for the academic year 2025-2026 at the
college of dentistry at Al-Kafeel University in Annajaf,
Iraq, a descriptive cross-sectional survey was conducted
on 110 out of 140 students.

Participants in this study were fifth-class dental
students who had developing geographic tongue. The
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project was approved by the ethics committee of Al-Ka-
feel University (ECD-202501).

The researcher developed a questionnaire after
carefully reviewing the literature. The questionnaire
is divided into three pieces. The first component asks
about the participants’ demographic information, such
as their age and gender. The third section asked about
the origin of the geographic tongue lesion (diet, stress,
and family history), while the second section’s ques-
tions concentrated on the tongue site and clinical his-
tory of the lesion.

All participants who answered the study’s question-
naire were included, regardless of whether GT was pre-
sent or not (Fig. 1). The excluded participants were stu-
dents who failed to give their informed permission.

Statistical Analysis

The distribution of geographic tongue was processed
and represented by Python 3 program. The data were
analyzed by using SPSS version 28. Chi-square test
was applied to find the level of association of the num-
ber of dental students and gender type with geographic
tongue, along with Fisher’s exact test and Odds ratio.

Chi-square test was also used to show the level of
differences among the five different factors that are re-
lated to geographic tongue, as well as among different
sites of occurrence on the tongue, and between stu-
dents who have burning and those who do not.

F

Fig. 1. Participants the study’s: A — with geographic
tongue; B — without geographic tongue

Puc. 1. YyacTHUKM nccnenoBaHua:

A — ¢ Hannumnem reorpadunyecKkoro s3bika;

B — c oTcyTcTBMEM reorpadumnieckoro a3bika
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RESULTS

Geographic tongue was found in 35 out of 110 den-
tistry students in the current investigation, with an over-
all percentage of 31.8%. There were 110 participants
in all, with 65 males (59.1%) and 45 females (40.9%)
making up the study population (Table 1, Fig. 2).

The presence of GT was significantly correlated with
gender. 51.1% (23/45) of females and 18.5% (12/65) of
males showed GT. A statistically significant association
was found; x2=13.07, p < 0.001; Fisher’s exact p ~ 0.0002.

Table 1. Distribution of cases according

to the presence of geographic tongue

with total gender distribution

Ta6nuua 1. PacnpeneneHune cry4aes B 3aBUCMMOCTU
OT Hannuunsa reorpadryeckoro g93bika C y4eToMm
obuiero pacnpeaeneHus no nony

Gender n %
Male 65 59.1
Female 45 40.9
Total participants 110 100.0
GT cases 35 31.8

Table 2. Distribution of geographic tongue
according to gender

TaGnuua 2. PacnpeneneHue cryyaes
reorpadnyeckoro s3blka B 3aBMCUMOCTU
OT noja nauneHToB

Gender GT (+) GT (-) Total
Male 12 53 65
Female 23 22 45
Total 35 75 110

x?=13.07, p < 0.001, p(F) = 0.0002, OR = 4.62
Table 3. Distribution of geographic tongue
in relation to burning
Ta6nuua 3. PacnpegeneHuve cnyyaes
reorpadunyeckoro s3blka B 3aBUCUMOCTM
OT HaNMYKS XXKEHUS

GT n
With Burning 29
Without Burning 6
Total 35

X2=15.12, p < 0.05
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The odds of having GT were almost 4.6 times higher in fe-
males than in males: OR = 4.62 (Table 2, Fig. 3).

The majority of GT patients reported having a bur-
ning feeling. This difference was verified by the chi-square
test: x2=15.12, p < 0.05 (Table 3, Fig. 4).

There was a significant difference in the distribution
of GT lesions among the various tongue sites: x2 = 30.39,
p < 0.05. 77% of patients (27/35) had lesions on both
dorsal and lateral surfaces, while lesions limited to either
surface were less common (Table 4, Fig. 5).

With GT
35 (31.8%)

Without GT
75 (68.2%)

Fig. 2. Distribution of cases according to the presence
of geographic tongue

Puc. 2. PacnpepeneHne cny4aes B 3aBUCUMOCTHU

OT Hannuunsa reorpadmyHeckoro a3bika

Male
12 (34.3%)

Female
23 (65.7%)

Fig. 3. Distribution of geographic tongue according
to gender

Puc. 3. PacnpegeneHuve cny4yaes reorpadunieckoro
A3blka B 3aBMCMMOCTW OT NMNoJsia NaumMeHToB

GT without Burning
6 (17.1%)

GT with Burning
29 (82.9%)

Fig. 4. Distribution of geographic tongue in relation
to burning

Puc. 4. PacnpegeneHve cny4aes reorpadumn4eckoro
A3blka B 3aBMCUMOCTU OT HASINHUS XOKEHNS
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Table 4. Distribution of geographic tongue
among tongue sites

Ta6nuua 4. PacnpegeneHue cnyvyaes
reorpadun4eckoro a3bika B 3aBUCUMOCTH
OT SlIoKann3auum Ha sa3blke

Sites n %
Dorsal & Lateral 27 771
Lateral 5 14.3
Dorsal 3 8.6
Total 35 100

x?=230.39,p<0.05

Table 5. Distribution of factors related
to geographic tongue

Tabnuua 5. PacnpeneneHue ¢akTopos,
CBA3aHHbIX C FeOFpaCbI/I‘-IeCKI/IM A3bIKOM

Factors n %
Family history 3 8.6
Stress 17 48.6
Hormonal 7 20.0
Systemic diseases 6 171
Diet 2 5.7
Total 35 100.0

x*=20.29, p < 0.05

A chi-square test was used to examine the distribu-
tion of potential contributing factorsamong GT patients.
The results showed a significant difference: x2 = 20.29,
p < 0.05, indicating that stress was the most commonly
reported factor, affecting 17 out of 35 patients (48.6%),
followed by hormonal influences (20.0%), systemic
diseases (17.1%), family history (8.6%), and diet (5.7%)
(Table 5, Fig. 6).

DISCUSSION

An inflammatory condition of unclear etiology,
GT affects the dorsum of the tongue but can also oc-
casionally affect its lateral borders or both. The clini-
cal presentation of GT was defined by erythematous
patches with a pale, somewhat elevated edge because
of filiform papillae atrophy [1; 4]. The lesion is frequent-
ly observed in individuals with immunological disea-
ses, such as psoriasis, when stress and/or anxiety are
present, and it may be connected to atopic or allergic
illnesses [18].

The irregular appearance of a map is caused by the
pattern of red, map-like regions with white borders that
occasionally move over the tongue and may affect the

dHdodoHmus
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Dorsal
3(8.6%)

Lateral
5(14.3%)

Dorsal & Lateral
27 (77.1%)
Fig. 5. Distribution of geographic tongue

among tongue sites

Puc. 5. PacnpegeneHue cny4ae reorpadunyeckoro
A3blka B 3aBMCMMOCTW OT JlOKann3aumn Ha a3blke

Diet
Family history
2 (5.7%
(5.7%) 3(8.6%)
Systemic diseases
6(17.1%)

Hormonal Stress
7 (20.0%) 17 (48.6%)

Fig. 6. Distribution of factors related
to geographic tongue

Puc. 6. PacnpegeneHne ¢akTopos.,
CBSI3aHHbIX C reorpadun4eckmm si3blkoM

buccal mucosa [19]. Numerous variables, including
hormonal imbalances, systemic illnesses, psychologi-
cal factors, and local conditions, have been suggested
as potential causes of geographic tongue.

The study’s afflicted group was in the second de-
cade, which is consistent with studies showing that
the highest frequency of geographic tongue occurs in
those under 29 [20-23].

In line with other earlier studies, female in the current
research exhibited a higher percentage of GT (51.1%)
because they were more emotionally affected. Hormo-
nal factors and the menstrual cycle may possibly be sig-
nificant contributors which is in line with earlier findings
that indicate hormonal disruption may play a part in the
onset or aggravation of GT lesions [21; 24-26].

The look, symptomatology, and clinical presentation
of geographic tongue vary greatly, ranging from asymp-
tomatic to ulceration that is painful and this come with
the current results that supposed the most of students
had burning sensation [17].

According to earlier research, a large number of pa-
tients had varying degrees of pain, burning, and discom-
fort, which are indicative of the lesion’s activity [21; 271].

Volume 24, no. 3/ 2026



Geographic tongue lesions were found to be more
common on the tongue’s dorsal and lateral borders in
this study with a percentage (77%), which is consistent
with findings from earlier investigations [2; 22; 26-28).

Although stress has been identified as a significant
etiologic factor in GT [9], it may also be a result of GT.
Stress may be a potentially modifiable risk factor that
could influence the prevalence of GT among adults,
according to previous research that demonstrated
a statistically significant association between GT and
psychological factors [22; 29]. This was in agree-
ment with the current results that reported the stress
as the most common etiological factor with a percen-
tage (48.6%).

Stress and GT did not significantly correlate, ac-
cording to another study [28]. This disparity could be
explained by the fact that neither physiological stress
measures nor stress-specific questionnaires were used
by the researchers.

Comparisons between the current findings and
those from previous studies should be made with cau-
tion because of differences in study methodology, sam-
ple size, and location.

Compared to other etiological factors, the percen-
tage of dental students who had GT during training and
study periods that were related to stress was higher.
This is consistent with numerous studies that sugges-
ted the primary cause of mucosal ulcers in dental stu-
dents was stress related to exams and work deadlines.
It has been demonstrated that dentistry students’ fear
of failing, increased workload, and exam stress are sig-
nificant factors [17; 26; 30; 31].

In addition to GT, stress was linked to various oral
diseases [32; 33]. 50 patients with Recurrent Aphthous
Stomatitis (RAS), one of the most common ulce-
rated lesions in the oral cavity, participated in a study
by Gallo et al. [32]. They came to the conclusion that
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