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Abstract

Background: The tongue is one of the most important organs in the oral cavity, and its lesions are a health concern for healthcare
providers and patients. Limited epidemiological studies have evaluated tongue lesions in children. The present study aimed to
evaluate the prevalence of various lesions on the tongue in a population of Iranian students.

Methods: A total of 2051 students, aged 7-12 years, were randomly selected from elementary schools in Kerman using the
random cluster sampling method from February 2020 to June 2020 for examination. The subjects’ age, gender, and identified
tongue lesions were recorded in datasheets. The data were analyzed with SPSS software using the chi-square test and ¢ test at a
significance level of P<0.05.

Results: Tongue lesions were identified in 29.9% of the children, and female children were affected at a higher rate than male
subjects. The most frequent lesion was coated tongue, affecting 19.3% of the subjects, followed by partial ankyloglossia (3.6%)
and fissured tongue (3.1%). The least frequent lesions were bifid tongue and microglossia (0.1% each). No cases of lingual
thyroid were identified in the present study.

Conclusion: Tongue lesions were identified at a relatively high frequency in children, necessitating general dental practitioners’

knowledge and awareness about the etiology, diagnosis, and management of these lesions.

Keywords: Children, Prevalence, Tongue

Citation: Kalantari M, Hashemipour MA, Hasani N, Salehi I. Prevalence of tongue lesions in a population of Iranian schoolchildren
in 2020. / Oral Health Oral Epidemiol. 2023;12(2):71-76. doi:10.34172/johoe.2023.12

Received: December 5, 2022, Accepted: May 2, 2023, ePublished: July 24, 2023

Introduction

Tongue lesions comprise a significant proportion of the
oral cavity lesions. The tongue has a role in different
functions, including taste, swallowing, and speaking.
Various studies worldwide have evaluated the prevalence
of tongue lesions in different populations, especially
adults."* Most of the epidemiological studies in children
have evaluated the prevalence of common oral diseases,
including dental caries and malocclusion, and only a
limited number of studies are available on oral mucosal
conditions. Besides, due to the paucity of standard
techniques, differences in the diagnostic criteria used in
studies, and the evaluation of only a few lesions in each
study, precise data are not available on the frequency of
tongue lesions in healthy children.””

Despite  WHO’s recommendations, only limited
epidemiological studies have been carried out to date
on children’s oral mucosal lesions. Also, the symptom
and signs of oral mucosal lesions in children might
change with aging and be different from what they look

like in adults. Therefore, epidemiological studies on the
prevalence of oral lesions in children have a crucial role
in identifying these differences.''® Based on a search on
the Internet, only limited reports have been published in
reliable English journals on the prevalence and frequency
of different tongue lesions in children. Therefore, the
present study was undertaken to evaluate these lesions’
frequency in 7-12-year-old children in Kerman, the
capital of the largest province in Iran.

Methods

In the present study, 2051 students (1005 boys and 1046
girls), 7-12 years old, were selected from Kerman’s schools
using a random cluster sampling method from February
2020 to June 2020. From the list of existing schools, six
elementary schools (three schools for each gender) were
randomly selected using a random table of numbers, and
from each school, one class was selected randomly from
each of the six grades. A total of 2051 students distributed
almost equally in all six age groups were examined. All the
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subjects submitted informed consent forms before being
included in the study. All the children were examined
for the presence of tongue lesions, including fissured
tongue, geographic tongue, coated tongue, ankyloglossia,
bifid tongue, median rhomboid glossitis, lingual thyroid,
atrophic tongue, hairy tongue, crenation tongue,
macroglossia, microglossia, and sublingual varicosity,
based on WHO criteria."" The children were seated on
a conventional chair and examined under natural light
using disposable dental mirrors. The oral examinations
were carried out by two examiners who had already
been trained and calibrated by an oral disease specialist.
The children’s data, including gender, age, and tongue
lesion type, were recorded in datasheets. The exclusion
criteria consisted of a history of taking antibiotics or
antifungal agents in the past three months, a medical
history of systemic conditions, or the use of medications
with known effects on the tongue. Besides, any subject
reporting conditions, such as diabetes mellitus, anemia,
allergy, or dermatologic conditions, such as psoriasis,
were excluded. The data were analyzed with SPSS
software (version 20) using the chi-square test and ¢ test.
Statistical significance was set at P<0.05.

Results

Overall, tongue lesions were identified in 614 (29.9%)
of the 2051 students included in the study, of which 386
(62.9%) were female, and 228 (37.1%) were male. The
overall frequency of tongue lesions was significantly
higher in female subjects than males (P=0.001), 92%
of the students had only one lesion, and two and three
lesions were found in 7.7% and 0.3% of the subjects,
respectively.

Coated tongue (19.3%), partial ankyloglossia (3.6%),
and fissured tongue (3.1%) were the most frequent lesions
in descending order. Bifid tongue and microglossia
(each with 0.1% frequency) had the least frequency. No
cases of lingual thyroid were found in the present study.
Table 1 presents the relative frequencies of the anomalies
evaluated in the two genders. A comparison of each lesion
between the two genders showed that coated tongue
and median rhomboid glossitis were significantly more
frequent in female students than male students (P <0.05).
Coated tongue was identified in 27.4% and 10.8% of
female and male students, respectively. Median rhomboid
glossitis was reported in seven female students, but there
were no cases in male students. Partial ankyloglossia was
identified in 5.47% of male students and 1.7% of female
students (P=0.001). Crenation tongue and macroglossia
were significantly more frequent in male students
(P<0.05). All the ankyloglossia cases were mild, and the
tongue was not completely tied to the mouth floor in any
of the cases.

The relative frequencies of different tongue lesions
are presented in Table 2 in terms of age. There was no

Table 1. Distribution of tongue lesions according to the genders

Lesions Girls Boys Total P value
Coated tongue 287 (14%) 109 (5.3%) 396 (19.3%) 0.001*
Ankyloglossia 18 (0.9%) 55 (2.7%) 73 (3.6%)  0.001*
Fissured tongue 35 (1.7%) 29 (1.4%) 64 (3.1%) 0.152
Hairy tongue 32 (1.6%) 27 (1.3%) 59 (2.9%) 0.149
Geographic tongue 23 (1.1.%) 31 (1.5%) 54 (2.6%) 0.210
Atrophic tongue 12 (0.6%) 7 (0.3%) 19(0.9%)  0.287
Crenation tongue 1(0.1%) 7 (0.3%) 8 (0.4%) 0.003*
Median thomboid  , 30, 0 (0%) 7(03%)  0.016*
glossitis

Macroglossia 0 (0%) 4 (0.2%) 4 (0.2%) 0.019*
igs"c'(’)‘sg:;' 1(0.06%)  3(0.14%)  4(0.2%)  0.147
Microglossia 0 (0%) 2 (0.1%) 2 (0.1%) 0.138
Bifid tongue 2 (0.1%) 0 (0%) 2 (0.1%) 0.321
Lingual thyroid 0 (0%) 0 (0%) 0 (0%) =
Total 386 (18.82%) 228 (11.11%) 614 (29.93%) 0.001

*P value<0.05.

significant correlation between the absence or presence
of lesions and age group and mean age (P>0.05). The
results of the f test in the separate evaluation of the
relationship between the subjects’ mean age and subjects
with and without each lesion (among 2051 subjects) were
significant only in terms of coated tongue, i.e., the subjects
with a coated tongue (9.97+1.68) had a higher mean age
compared to those without it (9.01+1.72) (P=0.032).

In the present study, seven subjects (1.1%) had both
fissured tongue and geographic tongue; 13% of the
students with geographic tongue exhibited fissured
tongue too, and 10.2% of the students with fissured
tongue had geographic tongue as well.

Discussion

Various studies have reported different prevalence rates
for various tonguelesionsin different geographiclocations
worldwide. Evaluation of previous studies reveals great
diversity in the prevalence of different tongue lesions in
terms of the population studied, ethnicity, age, gender,
diagnostic criteria, and sampling techniques.'”"” A search
on the Internet reveals a very limited number of studies
published in reliable English databases on the prevalence
of tongue lesions in Iranian children.'

Tongue lesions were identified at a 29.9% prevalence
rate in the present study. Since a higher prevalence of
tongue lesions has been reported in subjects with blood
disorders, diabetes, and many other systemic conditions,
the present study was carried out on 2051 healthy children
to avoid the effect of these conditions on the results.
Studies carried out in other countries have revealed
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Table 2. Distribution of tongue lesions according to the age

Lesions 7 8 9 10 11 12 Mean age Total
Coated tongue 45 (2.2%) 72 (3.5%) 58 (2.8%) 66 (3.2%) 82 (4%) 73 (3.6%) 9.97+£1.68 396 (19.3%)
Ankyloglossia 10 (0.5%) 10 (0.5%) 19 (0.9%) 14 (0.7%) 13 (0.6%) 7 (0.3%) 9.78+1.44 73 (3.6%)
Fissured tongue 6 (0.3%) 10 (0.5%) 15 (0.7%) 11 (0.5%) 11 (0.5%) 11 (0.5%) 9.60+1.68 64 (3.1%)
Hairy tongue 22 (1.1%) 5(0.2%) 16 (0.8%) 4(0.2%) 3(0.1%) 9 (0.4%) 9.25+0.37 59 (2.9%)
Geographic tongue 8 (0.4%) 6 (0.3%) 10 (0.5%) 12(0.6%) 11 (0.5%) 7 (0.3%) 9.65+1.55 54 (2.6%)
Atrophic tongue 5(0.2%) 4(0.2%) 1(0.05%) 4(0.2%) 3(0.1%) 2 (0.1%) 9.36+1.77 19 (0.9%)
Crenation tongue 2 (0.1%) 1(0.05%) 1(0.05%) 3 (0.1%) 0(0.05%) 1(0.05%) 8.71+1.38 8 (0.4%)
Median rhomboid glossitis 1(0.05%) 1(0.05%) 1(0.05%) 2 (0.1%) 1(0.05%) 1(0.05%) 9.57+1.71 7 (0.3%)
Macroglossia 1(0.05%) 1(0.05%) 0 (0%) 1(0.05%) 1 (0.05%) 0 (0%) 9.0+1.82 4 (0.2%)
Sublingual varicosity 1(0.05%) 0 (0%) 0 (0%) 2 (0.1%) 1 (0.05%) 0 (0%) 9.33+2.08 4(0.2%)
Microglossia 1(0.05%) 1 (0.05%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 7.5+0.7 2 (0.1%)
Bifid tongue 0 (0%) 0 (0%) 2 (0.1%) 0 (0%) 0 (0%) 0 (0%) 9.0+0.0 2 (0.1%)
Lingual thyroid 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) = 0 (0%)
Total 92 (4.48%) 98 (4.77%) 114 (5.55%) 95 (4.63%)  115(5.60%) 100 (4.87%)  9.55+1.67 614 (29.93%)

significant diversity. For example, tongue lesions were
reported in 35.1% and 30.9% of children in Hungary'? and
Spain,’® respectively. However, these lesions were much
less frequent in children in Turkey'! with 4.9%. Besides,
tongue lesions in the present study were significantly
more frequent in girls than boys; however, some previous
studies have not reported any significant difference in the
prevalence of these lesions between the two genders.'"'¢

In the present study, coated tongue (19.3%) was the
most frequent lesion, and female students exhibited this
lesion at a significantly higher rate than male students.
This is different from the results of most previous studies,
which have mostly reported fissured tongue as the most
frequent tongue lesion in children.’**> The prevalence of
coated tongue in children was reported only in one study
in Ttaly at 7.2% frequency.® In some studies in Turkey
and India, fissured tongue has been reported as the most
frequent tongue lesion in adults.>"”

Ankyloglossia is a congenital developmental anomaly
that causes tongue protrusion limitations due to a short
lingual frenum. This anomaly was the second most
common lesion, observed in 3.6% of the children in the
present study. The prevalence of ankyloglossia in children
in different communities is widely variable (0.1-3.7%).°
Its prevalence in the present study was higher than
the 1.8%, 1.3%, and 0.8% rates in children in Yemen,*
Turkey,"! and Hungary,"? respectively, but close to the
3.7% prevalence rate in Spanish children.'® In the present
study, ankyloglossia was significantly more prevalent in
male children than female children, which is consistent
with some previous studies.'!

Fissured tongue was reported in 64 children with 3.1%
prevalence, consistent with 3.3% and 4% prevalence

rates reported in studies by Unur et al” and Basalamah &
Baroudi®in Turkey and Yemen, respectively. Sawyer etal,*
Redman,' and Chosagk et al* reported lower prevalence
rates of fissured tongue in children (0.8%, 1.08%, and
1.96%, respectively). The prevalence of fissured tongue
in Hungarian (29.2%) and Mexican children (15.7%) was
significantly higher than in children of other countries,
reported in other studies.'>” In the present study, there
was no significant relationship between fissured tongue
and gender and age. However, Mexican and Israeli
children exhibited significantly higher rates in males,
which increased with age.'* Evaluation of different
studies shows different prevalence rates of fissured tongue
(0.8-16%), depending on the study population.'*'6*2 It
appears that fissured tongue has a multifactorial etiology.
This anomaly possibly has a developmental nature, and
factors such as diabetes mellitus, candidiasis, vitamin B
deficiency, and hyposalivation might play a role in its
development, explaining the difference in fissured tongue
prevalence rate in different populations.®"”

The prevalence of hairy tongue was 2.9% in the present
study, which was higher than the 0.3%, 0.5%, and 0.6%
rates in children in Yemen,® Spain,’ and Minnesota.'
The prevalence of hairy tongue has been reported to be
0-11.3% in the adult population.” Kullaa-Mikkonen et
al,” which evaluated subjects 3-35 years old, reported
hairy tongue as the most frequent tongue lesion (8.4%)
in Finnish subjects; they found that hairy tongue was
significantly more frequent in older subjects. Hairy
tongue is the result of the elongation of filiform papillae
due to excessive production of keratin in response to
infection, fever, antibiotics, tobacco, and xerostomia. The
majority of the patients are asymptomatic; however, some
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complain of gustatory disturbances or oral malodor."”
It appears that ethnic diversity, diagnostic criteria,
medications, oral hygiene, and individuals’ general health
might explain the differences in the prevalence rates in
different communities.

The prevalence of geographic tongue in previous
studies has been reported to range from 0.2% to 8.94%."°
In the present study, geographic tongue was identified in
2.6% of the subjects, which is lower than the 7.8% rate
reported in another study on 7-18-year-old subjects
in Iran.'® The results of studies on children in other
countries have been different, with 9.9% in Italy,* 5.7% in
Hungary," 1.8% in Turkey," 0.3% in Nigeria,"* and 0.2%
in Saudi Arabia.”” In the present study, similar to previous
studies, there was no relationship between this lesion and
age and gender.”'* However, Rezaei et al'® reported a
higher prevalence of this lesion in male students in Iran.
The transient nature and ethnic differences might explain
the difference in different reports.

Atrophic tongue was identified in 19 (0.9%) children.
Studies on Hungarian'? and Mexican" children have
yielded 0.7% and 0.1% prevalence rates, respectively.
However, no cases were reported in Turkish! and
Nigerian'* children. There was no relationship between
gender and age and atrophic tongue. However, Kullaa-
Mikkonen et al*® reported an increase in the prevalence
of atrophic changes in the tongue with aging. Atrophic
tongue is characterized by the local or extensive loss
of tongue papillae. This lesion is usually related to
nutritional deficiencies, xerostomia, history of local
trauma, and candidiasis and might be associated with a
burning sensation in some patients.'"*'

Crenation tongue exhibited a 0.4% prevalence rate in
the present study. Of all the studies on children, only
a study by Voros-Balog et al*? in Hungary reported a
prevalence rate of 0.6% for crenation tongue.

In the present study, seven cases (0.3%) of median
rhomboid glossitis were identified, all in female children.
No cases of this lesion have been reported in children in
most studies.'"*'* However, in a study in Minnesota on
3611 children, a 0.1% prevalence rate was reported for
this lesion.' Median rhomboid glossitis is a rare lesion
caused by candida infections or developmental anomalies.
Therefore, dentists should be able to identify this lesion
and its pathogenesis and provide proper treatment if
necessary.!

A prevalence rate of 0.2% was reported for macroglossia
in the present study, with all the cases in boys. The
prevalence rates of macroglossia in studies on children in
Yemen and Turkey were 0.4% and 0.2%, respectively.>!!

The prevalence of sublingual varicosity was 0.2% in
the present study. Of all the similar studies, only a study
by Ugar-Cankal et al'! in Turkey evaluated this lesion’s
prevalence, and no cases were reported in that study.

In the present study, bifid tongue prevalence was 0.1%
in children, with no significant difference between the
two genders. The prevalence of bifid tongue in studies by
Ugar-Cankal et al'! and Sedano et al** was 0.4% and 0.6%,
with a higher prevalence in boys.

Microglossia was identified in two (0.1%) children. It is
a very rare anomaly, and Ugar-Cankal et al'! and Salem
et al”® reported no cases of microglossia in children. No
cases of lingual thyroid were identified in the present
study. The prevalence of lingual thyroid in children has
been evaluated in a small number of studies. In a study
on Mexican children, only three lingual thyroid cases
were identified in 32022 children.”® In the study by
Ugar-Cankal et al, too, the prevalence of lingual thyroid
was 0.1%. ' Overall, the diversity in the prevalence of
tongue lesions in children in previous studies might be
attributed to differences in diagnostic criteria, sample
sizes, ethnicity, geographical location, and in some cases
of tongue lesions, to conditions such as candidiasis.

There were no significant differences between the
mean ages of children with tongue lesions and those
without these lesions in the present study. However, there
are some differences in the results of previous studies.
Voros-Balog et al'? reported a significant relationship
between the prevalence of lesions and older age; however,
Ugar-Cankal et al"! reported a higher prevalence of these
lesions at younger ages.

Evaluation of each lesion separately showed that only
coated tongue exhibited a significant relationship with
older age, with no such relationship in other lesions.
Evaluation of similar studies showed that in studies
by Voros-Balog et al'? and Sedano et al,”® there was a
significant relationship only between fissured tongue
and age, with no significant relationship between age and
other lesions.

Some studies have suggested a possible relationship
between fissured tongue and geographic tongue.'™
Evaluation of Hungarian children showed that 44.82%
of children with geographic tongue had fissured tongue
as well, and 8.75% of children with a fissured tongue
had a geographic tongue too.”? Chosagk et al* reported
geographic tongue in 23.8% of children with fissured
tongue, and fissured tongue was observed in 48.8% of
children with geographic tongue. In the present study too,
21.7% of children with geographic tongue had fissured
tongue too, and 14.3% of children with fissured tongue
had geographic tongue as well.

Strengths and limitations

Although the present study provided valuable data on
the prevalence of different tongue lesions in a population
of Iranian children, it had some limitations too. One
of the most critical limitations of the present study was
that complete medical tests were not used to evaluate
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these children’s health status and self-reports were used
instead. For example, some studies have reported a high
IgE level as an important etiologic factor for geographic
tongue's however, this criterion cannot be used without
laboratory tests.

Conclusion

Overall, the present study results were almost similar
to those of previous studies; however, due to the
unavailability of similar studies on Iranian children, it
is not possible to reach an accurate conclusion about the
prevalence of different tongue lesions in this population.
Further studies are suggested to evaluate tongue lesions
in different populations of Iranian children.

Acknowledgements
The authors would like to thank the Research Committee of Kerman
Medical University for their financial support.

Authors’ Contribution
Conceptualization:
Hashemipour.

Mahsa  Kalantari, =~ Maryam  Alsadat
Data curation: Mahsa Kalantari, Maryam Alsadat Hashemipour,
Niloufar Hasani, Iman Salehi.

Investigation: Mahsa Kalantari, Maryam Alsadat Hashemipour,
Niloufar Hasani, Iman Salehi.

Formal analysis: Mahsa Kalantari.

Methodology: Mahsa Kalantari, Maryam Alsadat Hashemipour.
Project administration: Mahsa Kalantari, Maryam Alsadat
Hashemipour.

Supervision: Mahsa Kalantari, Maryam Alsadat Hashemipour.
Software: Niloufar Hasani, Iman Salehi.

Resources: Mahsa Kalantari, Maryam Alsadat Hashemipour.
Validation: Mahsa Kalantari, Maryam Alsadat Hashemipour.
Visualization: Mahsa Kalantari, Maryam Alsadat Hashemipour.
Writing-original draft: Mahsa Kalantari, Niloufar Hasani, Iman
Salehi.

Writing-review & editing: Mahsa Kalantari, Maryam Alsadat
Hashemipour, Niloufar Hasani, Iman Salehi.

Competing Interests
No conflict of interest.

Data Availability Statement
The findings of the present study are available from the
corresponding author upon reasonable request.

Ethical Approval
The Ethics Committee of Kerman University of Medical Sciences
approved the study protocol with the code of k.97.433.

Funding
None declared.

References

1. Darwazeh AM, Almelaih AA. Tongue lesions in a Jordanian
population. Prevalence, symptoms, subject’s knowledge
and treatment provided. Med Oral Patol Oral Cir Bucal.
2011;16(6):€745-9. doi: 10.4317/medoral.17098.

2. Cebeci AR, Giilsahi A, Kamburoglu K, Orhan BK, Oztas B.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Prevalence and distribution of oral mucosal lesions in an
adult Turkish population. Med Oral Patol Oral Cir Bucal.
2009;14(6):E272-7.

Motallebnejad M, Babaee N, Sakhdari S, Tavasoli M. An
epidemiologic study of tongue lesions in 1901 Iranian dental
outpatients. ] Contemp Dent Pract. 2008;9(7):73-80. doi:
10.5005/jcdp-9-7-73.

Mathew AL, Pai KM, Sholapurkar AA, Vengal M. The
prevalence of oral mucosal lesions in patients visiting a dental
school in Southern India. Indian J Dent Res. 2008;19(2):99-
103. doi: 10.4103/0970-9290.40461.

Kovac-Kovacic M, Skaleric U. The prevalence of oral
mucosal lesions in a population in Ljubljana, Slovenia. J
Oral Pathol Med. 2000;29(7):331-5. doi: 10.1034/j.1600-
0714.2000.290707 .x.

Basalamah M, Baroudi K. Prevalence of oro-dental anomalies
among schoolchildren in Sana’a city, Yemen. East Mediterr
Health J. 2016;22(1):33-8. doi: 10.26719/2016.22.1.34.
Unur M, Bektas Kayhan K, Altop MS, Boy Metin Z, Keskin Y.
The prevalence of oral mucosal lesions in children: a single
center study. J Istanb Univ Fac Dent. 2015;49(3):29-38. doi:
10.17096/jiufd.03460.

Majorana A, Bardellini E, Flocchini P, Amadori F, Conti G,
Campus G. Oral mucosal lesions in children from 0 to 12
years old: ten years’ experience. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2010;110(1):e13-8. doi: 10.1016/j.
tripleo.2010.02.025.

Torabi-Parizi M, Poureslami H, Torabi-Parizi S, Kalantari M.
A retrospective study of children and adolescents oral and
maxillofacial lesions over a 20-year period in Kerman, Iran. )
Oral Health Oral Epidemiol. 2017;6(4):203-10.

Rezaei F, Safarzadeh M, Mozafari H, Tavakoli P. Prevalence
of geographic tongue and related predisposing factors in 7-18
year-old students in Kermanshah, Iran 2014. Glob J Health
Sci. 2015;7(5):91-5. doi: 10.5539/gjhs.v7n5p91.
Ugar-Cankal D, Denizci S, Hocaoglu T. Prevalence of
tongue lesions among Turkish schoolchildren. Saudi Med J.
2005;26(12):1962-7.

Voros-Balog T, Vincze N, Bandczy ). Prevalence of tongue
lesions in Hungarian children. Oral Dis. 2003;9(2):84-7. doi:
10.1034/j.1601-0825.2003.00783 .x.

Sedano HO, Carreon Freyre I, Garza de la Garza ML, Gomar
Franco CM, Grimaldo Hernandez C, Hernandez Montoya
ME, et al. Clinical orodental abnormalities in Mexican
children. Oral Surg Oral Med Oral Pathol. 1989;68(3):300-
11. doi: 10.1016/0030-4220(89)90215-6.

Sawyer DR, Taiwo EO, Mosadomi A. Oral anomalies
in Nigerian children. Community Dent Oral Epidemiol.
1984;12(4):269-73. doi: 10.1111/1.1600-0528.1984.
th01453.x.

Salem G, Holm SA, Fattah R, BassetS, Nasser C. Developmental
oral anomalies among schoolchildren in Gizan region, Saudi
Arabia. Community Dent Oral Epidemiol. 1987;15(3):150-1.
doi: 10.1111/j.1600-0528.1987.tb00504.x.

Redman RS. Prevalence of geographic tongue, fissured tongue,
median rhomboid glossitis, and hairy tongue among 3,611
Minnesota schoolchildren. Oral Surg Oral Med Oral Pathol.
1970;30(3):390-5. doi: 10.1016/0030-4220(70)90320-8.
Patil 'S, Kaswan S, Rahman F, Doni B. Prevalence of
tongue lesions in the Indian population. J Clin Exp Dent.
2013;5(3):e128-32. doi: 10.4317/jced.51102.

Garcia-Pola  MJ, Garcia-Martin  JM, Gonzalez-Garcia
M. Prevalence of oral lesions in the 6-year-old pediatric

J Oral Health Oral Epidemiol. Volume 12, Number 2, 2023 | 75


https://doi.org/10.4317/medoral.17098
https://doi.org/10.5005/jcdp-9-7-73
https://doi.org/10.4103/0970-9290.40461
https://doi.org/10.1034/j.1600-0714.2000.290707.x
https://doi.org/10.1034/j.1600-0714.2000.290707.x
https://doi.org/10.26719/2016.22.1.34
https://doi.org/10.17096/jiufd.03460
https://doi.org/10.1016/j.tripleo.2010.02.025
https://doi.org/10.1016/j.tripleo.2010.02.025
https://doi.org/10.5539/gjhs.v7n5p91
https://doi.org/10.1034/j.1601-0825.2003.00783.x
https://doi.org/10.1016/0030-4220(89)90215-6
https://doi.org/10.1111/j.1600-0528.1984.tb01453.x
https://doi.org/10.1111/j.1600-0528.1984.tb01453.x
https://doi.org/10.1111/j.1600-0528.1987.tb00504.x
https://doi.org/10.1016/0030-4220(70)90320-8
https://doi.org/10.4317/jced.51102

Kalantari et al

19.

20.

population of Oviedo (Spain). Med Oral. 2002;7(3):184-91.
Chosagk A, Zadik D, Eidelman E. The prevalence of scrotal
tongue and geographictonguein 70,359 Israelischoolchildren.
Community Dent Oral Epidemiol. 1974;2(4):253-7. doi:
10.1111/j.1600-0528.1974.tb01660.x.

Kullaa-Mikkonen A, Mikkonen M, Kotilainen R. Prevalence
of different morphologic forms of the human tongue in young

21.

Finns. Oral Surg Oral Med Oral Pathol. 1982;53(2):152-6.
doi: 10.1016/0030-4220(82)90281-x.

Navabi N, Gholamhoseinian A, Baghaei B, Hashemipour
MA. Risk factors associated with denture stomatitis in
healthy subjects attending a dental school in Southeast
Iran. Sultan Qaboos Univ Med J. 2013;13(4):574-80. doi:
10.12816/0003318.

© 2023 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

76

| ) Oral Health Oral Epidemiol. Volume 12, Number 2, 2023


https://doi.org/10.1111/j.1600-0528.1974.tb01660.x
https://doi.org/10.1016/0030-4220(82)90281-x
https://doi.org/10.12816/0003318
https://creativecommons.org/licenses/by/4.0/

