
 
 

Prevalence and Factors Related to Tongue Coating among a 
Sample of Jordanian Royal Medical Services Dental 

Outpatients   
 

 
Rana A. Omor BDS*, Musab A. Arabeyat BDS*, Ayman N. Hiasat BDS**,  

Mahasen S. Ajarmeh BDS*, Hind H. Abu Fanas Dental hygienist* 

 
 

ABSTRACT 
 
Objective: The aim of this study was to investigate prevalence of tongue coating using Winkel 
tongue coating index and their relation to age, gender, smoking, systemic disease such as diabetes 
mellitus as well as oral hygiene habits. 

Methods: We prepared a chart according to the criteria determined by WHO (1980), which used to 
record details on age, gender, smoking, medical history, and oral hygiene habits. Clinical examination 
was performed in dental clinic with plain mouth mirror and probe under artificial light, by drying 
tongue using gauze and air spray the status of tongue was recorded using Winkel tongue coating index. 

Results: A total of 353 subjects (187 female, 166 males) were included in this study, tongue coating 
was detected in 77 (21.8%) subjects, Winkel tongue coating index scores mean value was 6.77±2.145. 
There was a strong correlation between tongue coating and increasing age. Tongue coating was 
significantly higher in males. There was also a strong association between tongue coating and smoking, 
diabetes mellitus as well as oral hygiene status. Tongue coating was strongly related to subject oral 
hygiene habits such as tongue brushing and using mouth wash. 

Conclusion: A strong correlation was found between tongue coating and age, gender, diabetes 
mellitus, smoking as well as oral hygiene status in Jordanian Royal Medical Services dental patients. 
Both, regular using of mouth wash and regular tongue brushing improves tongue hygiene and decreased 
probability of tongue coating. 
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Introduction 
The tongue is an accessible organ of the oral 

cavity and it has been used for millennia as an 
indicator of health in both Western and Eastern 
medical philosophies.(1)  In recent years, 
epidemiological studies have shown that tongue 

lesions constitute a remarkable proportion of oral 
mucosal lesions and that prevalence rates vary in 
different parts of the world.(2) The difference in 
the prevalence rates has been related to ethnic or 
racial factors, smoking habit and gender 
differences between populations studied, in 
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addition to the general health status and the 
diagnostic criteria used.(3)  
The color of a normal tongue is pink-to-slightly 

white, and is very often covered with a coating.(4) 
Tongue coating is a visible white-brownish layer 
adherent to the dorsum of the tongue comprised 
of desquamated epithelial cells, blood cells, 
metabolites, nutrients and bacteria.(5,6)  
The papillary structure of the tongue dorsum 

forms a unique ecological site that provides a 
large surface area favoring the accumulation of 
oral debris and microorganisms.(7,8) 
Evaluation of tongue-coating status is necessary 

in assessing the effect of oral health care and 
motivating patients to clean their tongues. 
Several methods have been developed for 
assessing tongue coating status, such as visual 
methods, bacterial count on the tongue surface(9) 
and wet weight measurement of scrapings 
collected from the dorsum of the tongue.(5) Of the 
various methods, the visual methods are 
predominantly used in clinical practice because 
of their simplicity, rapidity and convenience.(10) 
The Winkel tongue coating index (WTCI) was 
recently introduced, in which the tongue is 
divided into six sections.(11) The utility of the 
WTCI seems to be potentially high because its 
scores are relatively easy to interpret.(10) 
Reviewing  the literatures we found that these 

studies did not provide a well described  
assessment of  prevalence and status of tongue 
coating  and their relation to age, gender, 
smoking, systemic disease such as diabetes 
mellitus and oral hygiene habits especially in  
Jordan. 
The objective of the present study was to 

investigate prevalence and degree of tongue 
coating among a sample of Jordanian Royal 
Medical Services dental outpatients using Winkel 
tongue coating index, as the scores of this index 
are comparatively easy to interpret due to the 
clear criterion, and their relation to age, gender, 
smoking, systemic disease such as diabetes 
mellitus and oral hygiene habits. 
 

Methods 
Prior to commencing the study, ethical approval 

by the Human Research Ethics Committee at the 
Royal Medical Services was obtained. All 
subjects were informed about the aims and 
methods of this study, and they provided written 

consent to participate. In this cross-sectional 
study, a total of 353 Royal Medical Services 
dental clinics outpatients (F/M: 187/166, age 
range: 13 –85 years) were examined   within   a 
period of three months from April to June 2012. 
All subjects attended for routine dental check up 
or for dental treatment were included in this 
study. Examiners collected data through 
questionnaires and oral examinations in dental 
clinics. The age, sex, history of any systemic 
disease, details on history and duration of tobacco 
smoking and oral hygiene habits such as teeth 
brushing, tongue brushing and using of mouth 
wash and their frequencies were recorded, age 
was divided into two groups equal or less than 45 
years and more than 45 years, oral hygiene habits 
considered yes when subject regularly did at least 
once daily. The oral examinations of tongue 
coating and dental plaque were performed in 
dental clinics with plain mouth mirrors & dental 
probes under artificial light. 
Dental plaque on all teeth was evaluated using 

Silness and Loe Plaque Index (PI) which is 
divided into four scores from 0-3. By drying 
patient tongue using air syringe and dry gauze 
tongue coating was assessed, if tongue coating 
was present Winkel tongue coating index is used 
to evaluate tongue coating status by dividing the 
dorsum of   tongue into 6 sextants three anterior 
and three posterior, A score between zero and 
two was given to each sextant according to the 
amount of deposits and these scores were added 
giving a total ranging from zero to 12. The data 
collected was analyzed using SPSS version 16.0 
(SSPS® Inc., Chicago, IL, USA). Chi-square was 
applied to compare the prevalence and status of 
tongue coating with age, gender, medical history, 
smoking history, oral hygiene status as well as 
oral hygiene habits such as tongue brushing and 
mouth wash using. P value < 0.05 was considered 
statistically significant. 
 

Result 
A total of 353 dental out-patients were included 

in this study (Table I) shows numbers of patients 
according to age group, gender, smoking status, 
diabetic status, presence of tongue coating, 
tongue brushing and using of mouth wash. 
Tongue coating were diagnosed in 77 (21.8%) 
subjects with (6.77±2.145) mean value of the 
Winkel tongue coating index scores.  
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Table I:  Variables distribution 

Variables Statistics 
≤45 224 (63.5%) Age 
>45 129 (36.5%) 
Male 166 (47%) 

Gender 
Female 187 (53%) 
Yes 73 (20.7%) 

Smoker 
No 280 (79.3%) 
Yes 45 (12.7%) 

Diabetic 
No 308 (87.3%) 
Yes 77 (21.8%) 

Tongue coating 
No 276 (78.2%) 
Yes 67 (19%) 

Mouth wash 
No 286(81%) 
Yes 62 (17.6%) 

Tongue brushing 
No 291 (82.4%) 

 
Table II: Sociodemographic and relevant characteristics and tongue coating relationship. 

P-value Tongue  Coating (n=77) 
N (%) 

Variables 

23 (12.3%) 
Female   
N=187 <0.0001* 

 
54 (32.5%) 

Male 
N=166 

Gender 

36 (16.1%) 
45 or less 
N=224 

0.001* 
41 (31.8%) 

Above 45 
N=129 

Age 

34 (12.1%) 
Non-smoker 
N=280 <0.0001* 

 
43 (58.9%) 

Smoker 
N=73 

Smoking status 

59 (19.2%) 
Non-diabetic 
N=308 

0.002* 
18 (40%) 

Diabetic 
N=45 

Diabetic status 

P < 0.05 Significant 
 

Table III: Plaque index and tongue coating relationship 

P-value 
Tongue  Coating (n=77) 
N (%) 

Variables 

4 (4.8%) No plaque 
N=84 

14 (8.9%) Plaque seen by probing 
N=157 

45 (51.7%) Moderate plaque 
N=87 

<0.0001* 
 

14 (56%) Abundance of plaque 
N=25 

Plaque index 

* P < 0.05 Significant 
 

Tongue coating was determined according to 
age of subjects (Table II). Statistical analysis 
showed that the prevalence of tongue coating was 
significantly increased with age. 

The prevalence of tongue coating was 
significantly increased in diabetic subjects 
compared with non-diabetic subjects (Table II). 
 



Tongue coating were determined according to 
smoking status of subjects (Table II). The 
prevalence of tongue coating was significantly 
higher in smokers than non-smokers in all 
subjects. 
Subjects with poor oral hygiene plaque index 2 

or 3  were more frequently have tongue coating 
than subjects with good or fair oral hygiene, 
plaque index 0  or 1  (Table III). 
 Tongue brushing significantly decrease 

prevalence of tongue coating (Table IV), only 
two (3.2%) of 62 subjects brush their tongue 
regularly once or more per day have tongue 
coating.    
Subjects who regularly use mouth wash once or 

more per day were significantly less likely to 
have tongue coating (Table IV), only three 
(4.5%)out of 67 subjects have tongue coating. 
 
Table IV: Oral hygiene habits and tongue coating 
relationship 

Variables 

Tongue  
Coating 
(n=77) 
N (%) 

P-value 

Yes 
N=62 

2 (3.2%) Tongue 
brushing No 

N=291 
75 (25.8%) 

<0.0001*  

Yes 
N=67 

3 (4.5%) 
Mouth 
wash No 

N=286 
74 (25.9%) 

<0.0001* 

* P < 0.05 Significant            
 

Discussion 
In spite of the fact that the tongue occupies one 

third of the oral cavity it seems to be unnoticed. 
Tongue coating appears clinically as presence of 
whitish or yellowish layer consist of desquamated 
epithelium, food debris and microorganism on 
the dorsum surface of the tongue.(12) Tongue 
microorganisms may contribute to dental plaque 
formation and of influence on the flora of the 
entire oral cavity.(7) as suggested by some 
investigators, tongue appears to be the principal 
source of oral malodour, also subjects with 
periodontal disease are more likely to have a 
thicker layer of tongue coating compared to 
subjects with healthy periodontal tissues.(13) 
After a review of many studies about tongue 

coating in Jordan this is the only study that 
determines the relation of tongue coating with 

gender, age, smoking status, diabetes mellitus, 
subject plaque index and oral hygiene habits. 
Other studies in Jordan determine prevalence of 

tongue coating only without relationship with 
other elements, so these findings can be 
compared with the existing literatures of other 
populations.  
In this study the prevalence of tongue coating 

was (21.8%) in comparison with previous study 
in North Jordan where the prevalence of tongue 
coating was much lower than our study (8.1%).(3) 
This may be explained that other studies included 
only healthy patients, percentage of smokers 
were less than our study and the criteria used to 
diagnose tongue coating were different. The 
prevalence of tongue coating in 5,150 Turkish 
dental out patient was slightly higher than the 
result of our study (23.2%).(2) In another Italian 
study results show much higher prevalence of 
tongue coating (51.4%)(14) this may explain that 
this study included male subjects (≥40 years)  
with high percentage of tobacco smokers 
(58.5%), another study in Malaysia prevalence of 
tongue coating is much higher  than our study 
(45%).(15) This is the only study that recorded 
status and degree of tongue coating using Winkel 
tongue coating index and recorded mean value of 
all tongue coating subjects which was 
6.77±2.145.  We use Winkel index because the 
scoring system of this index appears useful, as 
the scores of this index are comparatively easy to 
interpret because of the clear criterion.(16) Our 
finding that tongue coating was significantly 
higher among males compared to females was 
similar to previous study in north Jordan(3) but 
differ from Turkish study that found tongue 
coating to be slightly higher in females(2) this 
may be explained by the percentage of tobacco 
smoking among females was much less in Jordan 
than males who also had poorer oral hygiene than 
females. Prevalence of tongue coating was higher 
in subject above 45 years (31.8%) which was in 
agreement with results of Turkish subjects(2) and 
Italian subjects.(14) Our study showed that 
diabetic patients have higher prevalence of 
tongue coating (40%) which is in agreement with 
a Brazilian study who found tongue coating 
significantly higher in diabetic patients group 
(28.7%) than control group (8.1%),(17) this could 
be associated with a reduction of salivary flow 
and a high salivary viscosity that can lead to 
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reduced cleaning capacity and reduced action of 
salivary antimicrobials factors.(18)  
In our study tongue coating in smokers (58.9%) 

was significantly higher than non-smokers 
(12.1%) while in a Turkish study was slightly 
higher in smokers (28.6%) than non-smokers 
(21%).(2) In another Turkish study it was found 
that 64% of tongue coating subjects were 
smokers,(19) and in a Malaysian study they found 
that prevalence of tongue coating among male 
smokers was (73%),(15) this could be due to 
tobacco smoking that precipitated tar on tongue 
surface and decrease salivary flow rate.(20)  Oral 
hygiene a is very important factor affecting 
prevalence and status of tongue coating, in our 
study we use plaque index (Silness and Loe) to 
assess patient oral hygiene, subjects with good 
oral hygiene whose plaque index was 0 had 
significantly lower prevalence of tongue coating 
(4.8%) than subjects with poor oral hygiene 
whose plaque index were 3 (56%), same relation 
was found in Turkish subjects, subjects with good 
oral hygiene had a lower prevalence of tongue 
coating (10.5%) than subjects with poor oral 
hygiene (45.8%).(2) Oral hygiene habits such as 
regular tongue brushing have the potential to 
successfully reduce tongue coating(21) our study 
shows that subjects who regularly brushed their 
tongue have a lower prevalence of tongue coating 
(3.2%). A Belgian study demonstrated that one 
can achieve a significant reduction in tongue 
coating but, only have a limited reduction of the 
bacterial load when using a tongue cleanser such 
as a brush or a scraper(22) another study reported 
that scraping the tongue resulted in reduction of 
the tongue coating scores amounting to 70–
80%.(23) Subjects who regularly use mouth wash 
also have lower prevalence of tongue coating 
(4.5%), Hakuta et al. who reported that ‘gargling’ 
with water everyday reduced the tongue coating 
of the elderly subjects in her study of oral 
function.(24) 
Reviewing the literatures about tongue coating 

we found wide variation in prevalence of tongue 
coating from 8% up to 70%, this may be due to 
differences between populations in oral hygiene 
practices, smoking habits, age distribution, as 
well as mistaken consideration of other tongue 
lesions such as geographic tongue or hairy tongue 
that were misdiagnosed as tongue coating. 
 

Conclusion 
The present study showed a strong correlation 

between tongue coating and age, sex, diabetes 
mellitus, smoking as well as oral hygiene status 
in Jordanian population. Both, regular use of 
mouth wash and regular tongue brushing 
improves tongue hygiene and decreases 
probability of tongue coating formation. 
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