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Abstract 
Background: Since the earliest days of medicine, the tongue has been considered a good reflection of systemic disease. 
Hippocrates, Galen and others considered the tongue to be barometer of health. In addition, the early diagnose of tongue le-
sions help to recognize the some systemic diseases. The purpose of this study was to determine the frequency of different 
morphological variations (anomaly) of the tongue in a population of school children aged 6-12 years in Hamadan, Iran.  
Method: This cross sectional study was held with questionnaires and face-to-face interview among 1600 schoolchildren 6- 
12 years old (800 girls, 800 boys) with cluster randomize method were selected and examined. Each school was considered 
as a cluster that was selected by randomized selections in view of the total sample size.  
Results: Tongue lesions were found in 39.7% of the children. Overall, the most frequent condition was geographic tongue 
(27%) and fissured tongue (12.9%). Microglosia and median rhomboid glossitis were in 0.2% of cases.  
Conclusion: The present study indicates a higher frequency of tongue abnormalities specially geographic tongue than previ-
ous studies ̦ however further investigation are required to indicate if hereditary and congenital factors play a vital role or if 
the environmental factors in this region vary with those in their regions. On the other hand the findings from this survey 
should serve as a baseline for future studies. 
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Introduction  
The tongue is an accessible organ of the oral cav-
ity that has been used for millennia as an in-
dictor of health in both Western and Eastern medi-
cal philosophies (1). Traditionally, tongue lesions 
have been considered as disorder of primary con-
cern regarding oral and general health (2). It has 
been considered a good reflect of systemic dis-
eases. Hippocrates, Galen and others considered 
the tongue as the barometer of health, emphasiz-
ing its diagnostic and prognostic importance (3). 
Functions of tongue include positioning food on 
the teeth, initiation of swallowing, control of breath-
ing, growth & development of jaw, perception of 
taste, pain, speech, sucking, chewing, etc (4). Epi-
demiological studies show wide variability in pre-
valence of different tongue lesions in children (5).  
Fissured tongue has been reported to be fre-
quently associated with diabetes mellitus (6). Al-
lergy has been suggested as an important etio-
logic factor in geographic tongue (7, 8). Atro-

phic tongue is a sign in pernicious anaemia, iron 
deficiency anaemia and riboflavin deficiency (9). 
Paediatric patients with unremarkable medical his-
tories rarely complain of symptomatic tongue le-
sions. However, the tongue should be inspected 
carefully during the examination procedure. Several 
benign conditions may be evident that should 
be brought to the attention of the patients (10).  
The purpose of this study was to determine the 
frequency of different morphological variations 
of the tongue in a population of school children 
aged 6-12 yr in Hamadan, Iran.  
 
Materials and Methods  
In this study, 1600 schoolchildren (800 girls, 800 
boys) aged 6-12 yr with cluster randomize method 
were selected and examined between March 
2006 and October 2006 in Hamadan, western 
Iran. Each school was considered as clusters 
that were selected by random selection in view 
of the total sample size.  
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The sample size was estimated according to prior 
studies (calculated as P= 0.05, confidence coef-
ficient 99% and error coefficient 3% of the num-
ber of the sample size 1400).  
A total of 138 Hamadan primary schools, were 
randomly selected. Forty children in each school 
(cluster) and 8 for each level were randomly 
selected. 
It was necessary to grasp the tongue with gauze 
and use a disposable month mirror in order to 
visualize the posterior dorsal adequately. We ex-
amined all the children for the presence of the 
following tongue lesions:  
1) ankyloglossia, 2) bifid tongue, 3) fissured 
tongue, 4) geographic tongue, 5) median rhom-
boid glossitis, 6) hairy tongue, 7) crenation tongue, 
8) furred tongue, 9) macroglossia, 10) microglossia 
11)  sublingual varicosities.  
All analyses were done using the SPSS soft-
ware by chi-square test. Statistical significance 
was assured at P≤ 0.05. 
 

Results 
We found tongue lesions in 39.7% of the children. 
Most of the children had only one type of lesion, 
but 3.6% of them had two or more conditions. 
The prevalence of tongue lesions was higher in 
girls (43.5%) than in boys (35.9%) (Fig. 1).  
Most of the tongue lesions were seen in 10 yr 
boys (38.3%) and 8 yr girls (27.9%). Overall, the 
most frequent condition was geographic tongue 
(27%), which was more common in girls (31.6%), 
than in boys (21.4%). 
Distribution of the different forms of tongue le-
sions is presented in (Fig. 2). 
Besides these relatively frequent lesions, the preva-
lence of some rarely occurring conditions was 
as follows: bifid tongue 0.4%, ankylosed tongue 
0.8%, microglossia and MRG 0.2%. These tongue 
lesions showed no association with sex or age. 
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Fig.1: young Hamedanian patients distributed according to age and sex 

N=635 
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Fig .2: The percent distribution of tongue anomalies by sex 

 

Discussion  
According to the literature, the frequency of 
tongue lesion in children shows a wide variabil-
ity (5). In the present survey, 39.7 % of all chil-
dren had tongue lesions. This finding is higher 
than other reported results (Table.1).  
Geographic tongue and fissured tongue were the 
most frequent lesions in all the age groups. This 
finding almost agrees with data in the literature 
(Table 2).  

Table 1: summary of prevalence of tongue lesions 
 

Country Year Tongue 
lesions 

(%) 

Subjects Reference 

Hungary 2003 35.11 1017 5 

Iran(Gilan) 2003 33.3 1120 11 

Turky 2003 52.2 5150 2 

Turky 2005 4.95 906 12 

Table 2: Summary of prevalence of geographic tongue and fissured tongue 
 

Author(s) Country Year Geographic T (%) Fissured T (%) 
Luigi(13) Italy 1963 28.7  
Redman(14) USA 1970 1.41 1.08 
Aboyans(15)-Ghaemmaghami Iran 1973  2.56 
Ghose(16)  -Baghdady Iraq 1982 43 2.6 
Kullaa-(9)  Mikkonen Finland 1982 2.5 5 
Sawyer(17) Nigeria 1984 3 0.8 
Salem(18) Saudi Arabia 1987  0.8 
Crivell(19)  1988  2 
Sedano(20) Mexico 1989 1.9 15.7 
Bessa(21)  1989 9.8  
Kleinman(22) Denmark 1994 0.6  
Arendorf (23) Vander Ross South Africa 1996 1.6 0.6 
Bezerra(24)  2000 21  
Voros- Balog(5) Hungary 2003  29.2 
Rabiei(11) Iran(Gilan) 2003 13.4 11 
Avcu , Kanli(2) Turky 2003 1.2 20 
Sanei(25) Iran(Tehran) 2003 6.2  
Sadolah(26) Iran(Kerman) 2003 3  
Garcia –Pola(27)  2004 4.48  
Shulman(28) USA 2005 1.05  
Ugar - Cankal(12) Turky 2005  0.9 
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The prevalence of geographic tongue and fis-
sured tongue together in the present study was 
77.2% which agrees with previous reports, where 
an association between geographic and fissured 
tongue has been suggested. Voros- Balog et al. 
found geographic tongue in 44.82% of children 
with fissured tongue, while 8.75% of children with 
fissured tongue had geographic tongue (5). Chosack 
et al. found geographic tongue in 23.8% of 
children with fissured tongue and fissured tongue 
in 48.8% of children with geographic tongue 
(29). Ghose and Baghdady reported a significant 
association between geographic and fissured tongue 
only in males (16). It has been suggested that 
there may be a connection between the occur-
rence of geographic and fissured tongue (5). 
Allergy has been suggested as an important 
etiologic factor in geographic tongue, as some 
investigations have shown a significant increase 
in the frequency of allergy amongst patients with 
geographic tongue (7, 8). Moreover, allergy can-
not easily be diagnosed from a single criterion, 
like anamnesis data. Allergic diathesis is wide-
spread over the world, and early recognition 
could facilitate treatment to prevent the progres-
sion of symptoms, thus geographic tongue might 
be a useful sign to recognize an allergic predis-
position. On the other hand, geographic tongue 
is usually asymptomatic, however; a burning 
sensation or sensitivity to hot or spicy foods may 
be noted. Only rarely, does significant pain de-
velop and persist (30). Although it is suggested 
that most of the tongue fissuring seen in children 
should be considered as variation in normal 
anatomy, rather than an abnormality (31), some 
systemic disease might influence its occurrence. 
Fissured tongue is more frequent in patients with 
diabetes mellitus than in healthy persons (6). 
In conclusion, this epidemiologic survey of 
schoolchildren has demonstrated that geographic 
and fissured tongue has a significantly high preva-
lence in proportion with other tongue lesion. Al-
though fissured tongue is thought to be heredi-
tary, allergy has been suggested as an important 
etiologic factor in geographic tongue so clinicians 
should be aware of medical conditions causes 

tongue lesions. Variations in frequency of geo-
graphic and fissured tongue in children may be 
because of different diagnostic criteria used by the 
concerned examiners، differences in the race, 
sex and age of samples and, methodologies and 
procedures by different researches.  
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