


ABSTRACT	
Objective:	Tongue	coating	is	a	common	aetiology	of	oral	malodour	which	affects	the	social,	psychological	and	
social	wellbeing	of	an	individual.	Despite	the	potential	negative	impact	of	tongue	coating	on	the	individual,	its	
management	is	still	far	from	the	ideal.	It	is	therefore	necessary	to	critically	assess	the	level	of	coating	of	the	
tongue.	The	objective	of	the	study	was	to	determine	the	prevalence	of	tongue	coating	and	oral	malodour	
among	University	of	Benin	undergraduate	students	and	the	age/	gender	variation	in	their	level	of	coating	and	
oral	malodour.	
Methods:	This	observational	cross-sectional	study	was	carried	out	using	425	undergraduate	students	of	the	
University	 of	 Benin.	 An	 interviewer-administered	 questionnaire	 was	 used	 to	 elicit	 information	 on	 the	
participants'	demographic	characteristics,	perceived	oral	malodour,	tongue	cleaning	aids	and	frequency	of	
tongue	 cleaning.	 Tongue	 coating	 assessment	 was	 done	 using	 the	 Kojima	 index	 of	 tongue	 coating	 and	
organoleptic	assessment	was	used	to	measure	participants'	level	of	oral	malodour.
Results:	The	prevalence	of	tongue	coating	was	13.9%.	Majority	of	participants	with	tongue	coating	(66.1%)	
had	thin	coating	of	more	than	one	third	but	less	than	two	thirds	of	the	tongue	or	a	thick	coating	of	less	than	one	
third	of	the	tongue	dorsum.	The	age	and	gender	distribution	of	tongue	coating	was	not	statistically	significant.	
The	 prevalence	 of	 oral	malodour	 among	 the	 study	 participant	was	 also	 17.9%.	 Only	 34.2%	 of	 cases	 of	
malodour	were	not	self-	perceived.	More	of	the	study	participants	(55.6%)	in	the	age	group	>	30	years	had	
barely	noticeable	malodour,	36.4	%	in	the	age	group	24-30	years	had	moderate	oral	malodour	while	38.9	%	in	
the	age	group	15-23	years	had	slight	but	noticeable	oral	malodour	(P=0.005).	More	persons	among	the	males	
(41.0%)	and	females	(37.8%)	had	barely	noticeable	malodour	(P=	0.886)
Conclusion:	The	prevalence	of	tongue	coating	and	oral	malodour	among	the	studied	undergraduate	students	
is	low.	There	was	no	statistically	significant	relationship	between	age/	gender	and	the	level	of	tongue	coating	
of	the	study	participants	but	the	variation	in	the	level	of	malodour	across	the	age	groups	in	this	study	was	
statistically	significant.
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INTRODUCTION
The	tongue	dorsum's	papillary	structure	forms	a	
unique	 ecological	 oral	 site	 that	 provides	 a	 large	
surface	 area	 favoring	 the	 accumulation	 of	 oral	

1debris	and	microorganisms. 	Although	 there	 is	 a	
continuous	shedding	of	the	tongue	epithelium	the	
dorsum	 of	 the	 tongue	 is	 hardly	 ever	 free	 of	

2staphylococci	 and	 streptococci. 	 The	 appearance	
of	the	tongue	dorsum	is	variable,	it	is	usually	pink	
in	 color	 but	 may	 have	 a	 whitish	 thin	 coating.	

I n v e s t i g a t i o n s 	 o f 	 s o u r c e 	 o f 	 s a l i v a r y	
microorganisms	 revealed	 that	 an	 enormous	
volume	of	salivary	micro-flora	emanates	from	the	
tongue	 and	 the	 microorganisms	 of	 the	 tongue	

3influence	the	flora	of	the	entire	oral	cavity. 	
The	tongue	dorsum,	occupying	a	large	area	of	oral	
mucosa,	is	also	a	major	habitat	of	Candida	species,	
which	 can	 cause	 severe	 infections	 in	 immune-

4compromised	patients. 	A	coated	tongue	has	been	
defined	as	a	tongue	with	white,	yellow,	or	brown	
furred 	 surface , 	 represent ing 	 a 	 poss ib le	
accumulation	of	mycelia,	bacteria,	food	debris,	or	

5desquamated	epithelia	cells. 	This	phenomenon	of	
tongue	coating	is	the	most	common	cause	of	bad	

6breath. 	In	about	85%	to	90%	of	all	halitosis	cases,	
7the	 origin	 is	 found	 in	 the	 oral	 cavity. 	 In	

professional	 halitosis	 consultation	 sessions,	 the	
coating	on	the	tongue	is	diagnosed	as	one	of	the	
causes	in	60%	of	the	patients	and	as	the	only	cause	

7in	40%	of	patients. 	
Various	studies	have	been	carried	out	to	determine	
the	prevalence	of	tongue	coating	among	different	
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groups	of	people	and	to	determine	if	demographic	
8-12factors	 affect	 the	 level	 of	 the	 tongue	 coating. 	

However,	 there	 is	 paucity	 of	 such	 studies	 in	 our	
environment	that	can	be	used	to	compare	what	has	
been	 reported	 in	 other	 parts	 of	 the	 world.	 The	
objective	of	this	study	therefore	was	to	determine	
the	 prevalence	 of	 tongue	 coating	 and	 oral	
malodour	 among	 the	 University	 of	 Benin	
undergraduate	 students	 and	 the	 age/	 gender	
variation	 in	 their	 level	 of	 coating	 and	 oral	
malodour.

MATERIALS	AND	METHODS
This	 observational	 cross-sectional	 study	 was	
carried	out	among	the	undergraduate	students	of	
the	 University	 of	 Benin	 residing	 in	 the	 halls	 of	
residence	within	the	university's	main	campus.	A	
total	of	425	students	participated	in	the	study.	A	
multi-stage	sampling	technique	was	used	to	select	
the	 study	 participants	 from	 all	 the	 halls	 of	
residence	to	have	a	sample	representative	of	the	
entire	 undergraduate	 students.	 Four	 halls	 of	
residence	were	randomly	selected.	Each	hall	had	
an	average	of	240	rooms,	a	sampling	interval	of	8	
was	used	to	select	30	rooms	from	each	hall,	giving	a	
total	 of	 120	 rooms.	 All	 the	 occupants	 of	 the	
selected	rooms	were	eligible	but	only	the	students	
who	gave	informed	consent	were	included	in	the	
study.	Students	who	are	smokers	and	who	had	any	
systemic	disorder,	that	may	be	a	non-oral	cause	of	
malodour	e.g.	Chronic	Sinusitis,	Diabetes	mellitus,	
Gastro-intestinal	tract	disorder,	were	excluded.
The	 tool	of	data	 collection	 for	 this	 study	was	an	
interviewer-administered	 questionnaire	 used	 to	
elicit	information	on	demographic	characteristics,	
perceived	oral	malodour,	tongue	cleaning	aids	and	
frequency.	 This	 questionnaire	 was	 pre-tested	
among	20	undergraduates	of	the	same	university	
residing	of-campus
Clinical	examination	to	assess	the	level	of	tongue	
coating	 was	 done	 under	 adequate	 illumination,	
using	 wooden	 tongue	 depressors	 for	 soft	 tissue	
retraction.	Tongue	coating	was	assessed	using	the	

13tongue	coating	index	of	Kojima 	with	the	following	
scores;

Oral	 malodor	 was	 assessed	 by	 two	 calibrated	
14odour	judges	using	the	organoleptic	assessment 	

with	 a	 scoring	 system	 of	 0-5.	 A	 score	 of	 0	 was	
awarded	 for	 no	 appreciable	 odor,	 1	 for	 barely	
noticeable	odour,	2	for	slight	but	noticeable	odour,	
3	for	moderate	odour,	4	for	strong	odour	and	5	for	
extremely	foul	odour.	The	average	of	scores	of	the	
two	odour	judges	was	calculated	to	determine	the	
organoleptic	score	of	each	study	participant.
All	 data	 was	 retrieved,	 sorted,	 screened	 for	
completeness,	coded,	collated	and	analyzed	using	
an	electronic	statistical	package	IBM	SPSS	version	
21.0.	Chi	square	statistics	was	used	to	determine	
the	 relationship	 between	 tongue	 coating,	 oral	
malodour	and	demographic	variables.	The	level	of	
statistical	significance	was	sets	at	P<0.05.	Ethical	
approval	was	obtained	from	Research	and	Ethics	
Committee	 of	 College	 of	 Medicine,	 University	 of	
Benin,	 Benin-	 City.	 The	 questionnaire	 was	
anonymous	and	participation	was	voluntary.	

RESULTS
A	 total	 of	 425	 undergraduate	 students	 of	 the	
University	 of	 Benin	 were	 involved	 in	 the	 study.	
Majority	of	the	participants	were	between	the	ages	
of	 15	 and	 23	 years	 (80.7%),	 males	 (58.8%,	
Christians	(89.4%)	and	are	in	second	year	of	study	
(58.8%)	(Table	1).	Tongue	coating	was	present	in	
59	 (13.9%)	of	 the	 study	participants	 (Figure	 1).	 
None	of	the	participants	with	tongue	coating	had	a	
score	of	4	but	18.6%,	66.1%	and	15.3%	had	tongue	
coating	scores	of	1,	2	and	3	respectively	(Table	2).	
There	was	no	statistically	significant	relationship	
between	 age/	 gender	 and	 the	 level	 of	 tongue	
coating	of	the	study	participants.	Majority	in	each	
age	and	gender	groups	had	a	tongue	coating	score	
of	2	(Table	2).

Table	1:	Socio-demographic	characteristics	of	
the	study	participants
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0.	 No	tongue	coating

1.	 A	thin	coating	of	less	than	one	third	of	the	back	

of	the	tongue.

2.	 A	thin	coating	of	more	than	one	third	but	less	

than	two	thirds	of	the	tongue	or	a	thick	coating	

of	less	than	one	third	of	the	tongue	dorsum

3.	 A	thin	coating	of	more	than	two	thirds	of	the	

tongue	or	a	thick	coating	of	less	than		two	

thirds	of	the	tongue	dorsum

4.	 A	thick	coating	of	more	than	two	thirds	of	the	

tongue	dorsum

	

Demographics	 Frequency(n)	 Percent	(%)	

Age	(years)	 	 	

15-23	 	343	 80.7	

24-30	 60	 14.1	

>30	 22	 5.2	

Sex	 	 	
Male	 	250	 58.8	

Female	 	175	 41.2	

Religion	 	 	

Christianity		 380	 89.4	

Islam		 39	 9.2	

African	traditional	 		6	 1.4	

Level	of	study	
100	 96	 22.6	

200	 250	 58.8	

300	 45	 10.6	

400	 17	 4.0	

500	 5	 1.2	

600	 12	 2.8	

Total	 	425	 100.0	
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DISCUSSION
The	 tongue	 is	 a	major	 organ	 occupying	 a	major	
part	 of	 the	 oral	 cavity.	 Adequate	 attention	 is	
usually	 not	 given	 to	 tongue	 cleaning,	 unless	 it	

8becomes	unsightly	or	result	to	oral	malodour. 	The	
presence	 of	 desquamated	 epithelial	 cells,	 food	
debris	and	microorganisms	on	the	dorsum	of	the	
tongue	 has	 a	 great	 impact	 on	 an	 individual`s	

15socialization	and	communication. 	The	individual	
may	 however	 not	 take	 the	 necessary	 steps	 to	
ensure	 that	 the	 tongue	 is	 clean	 because	 of	 the	

16painless	 nature	 of	 the	 tongue	 coating. 	 Tongue	
coating	 is	 said	 to	 be	 prevalent	 globally.	 A	

8prevalence	 of	 21.8%	 was	 reported	 in	 Jordan ,	
17 18	23.2%	in	Turkey, 	45%	in	Malaysia	 and	51.4%	in	

19Italy. 	The	prevalence	in	this	study	was	however	
lower	(13.9%).	This	may	because	this	study	was	
carried	 out	 among	 undergraduate	 students	who	
may	 have	 higher	 level	 of	 oral	 health	 knowledge	
when	compared	with	a	mixed	population	usually	
seen	in	surveys	or	hospital	based	studies.		
There	 was	 no	 significant	 age	 variation	 in	 the	
pattern	 of	 tongue	 coating	 in	 this	 study.	 The	 age	
range	 in	 this	 study	 is	 relatively	 narrow	 (15-34	
years)	 and	 this	 may	 be	 why	 a	 significant	 age	
variation	was	not	recorded.	Previous	studies	have	
reported	statistically	significant	gender	difference	
in	 the	 oral	 hygiene	 practices,	 including	 tongue	
cleaning	 practice,	 among	 students	with	 the	 oral	
hygiene	practices	being	better	among	the	female	

20,21	students. The	report	of	this	study	did	not	reflect	
this	 because	 the	 pattern	 of	 tongue	 coating	 was	
similar	among	the	males	and	the	female	students	
studied.

 
	
	
Demographic	
Variables	

Tongue	coating	 	
	
Total	
n	(%)	

	
	
P	value	

Score	1		
n	(%)	

Score	2		
n	(%)	

Score	3	
n	(%)	

Age	(years)	 	 	 	 	 	

15-23	 5	(21.7)	 15	(65.2)	 3(13.1)	 23	(100.0)	 0.884	

24-30	 3	(16.7)	 13	(72.2)	 2(11.1)	 18	(100.0)	 	

>30	 3	(16.7)	 11	(61.1)	 4(22.2)	 18	(100.0)	 	

Gender	 	 	 	 	 	

Male	 6	(18.8)	 21	(65.6)	 5(15.6)	 32	(100.0)	 0.995	
Female		 5	(18.5)	 18	(66.7)	 4(14.8)	 27	(100.0)	 	

Total		 11(18.6)	 39	(66.1)	 9	(15.3)	 59	(100.0)	 	

A	total	of	76	(17.9	%)	study	participants	presented	
with	oral	malodor	of	varying	degree	(Figure	2)	and	
26	 (34.2%)	 in	 this	 group	were	not	 aware	of	 the	
presence	of	any	oral	malodour.	Majority	(39.5%)	
with	oral	malodour	had	barely	noticeable	odour	
(Figure	3).	More	of	the	study	participants	(55.6%)	
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Figure	1:	Prevalence	of	tongue	coating	among	
study	participants

Figure	2:	Prevalence	of	oral	malodour	among	
study	participants

Figure	 3:	 Level	 of	 oral	 malodour	 among	 the	
study	participants

in	the	age	group	>	30	years	had	barely	noticeable	
malodour,	
36.4	%	in	the	age	group	24-30	years	had	moderate	
oral	malodour	while	38.9	%	in	the	age	group	15-
23	years	had	slight	but	noticeable	oral	malodour	
(P=0.005)	(Table	3).
More	 persons	 among	 the	 males	 (41.0%)	 and	
females	(37.8%)	had	barely	noticeable	malodour	
(P=	0.886)	(Table	3).
Table	2:	Relationship	between	age	and	gender	
of	 the	 study	 participants	 and	 their	 level	 of	
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Demographic	Variables	

Oral	malodour	 	
	
Total	
n	(%)	

	
	
P	value	

Barely	noticeable	
n	(%)	

Slight	but	noticeable	
n	(%)	

Moderate		
n	(%)	
	

Age	(years)	 	 	 	 	 	

15-23	 12	(33.3)	 14	(38.9)	 10	(27.8)	 36	(100.0)	 0.005	

24-30	 8	(36.4)	 6	(27.2)	 8	(36.4)	 22	(100.0)	 	

>30	 10	(55.6)	 6	(33.3)	 2	(11.1)	 18	(100.0)	 	
Gender	 	 	 	 	 	

Male	 16	(41.0)	 12	(30.8)	 11	(28.2)	 39	(100.0)	 0.886	
Female		 14	(37.8)	 14	(37.8)	 9	(24.3)	 37	(100.0)	 	
Total		 30	(39.5)	 26	(34.2)	 20	(26.3)	 76	(100.0)	 	

The	 oral	 malodour	 prevalence	 of	 17.9%	 in	 this	
study	was	based	on	organoleptic	assessment.	The	
result	 from	 the	 organoleptic	 assessment	 is	
objective	 and	 is	 fairly	 accurate.	 Organoleptic	
assessment	 has	 been	 reported	 to	 confirm	 oral	
malodour	 in	 93.9%	 of	 subjects	 whose	 actual	

22complaint	was	oral	malodour. 	The	percentage	of	
persons	with	oral	malodour	who	self-perceived	it	
in	this	study	is	high	(65.8%)	and	it	is	similar	to	the	

2361.1%	 previously	 reported	 in	 another	 study. 	
However,	 the	 prevalence	 of	 self-perceived	 oral	
malodour	 in	 the	 study	 is	higher	 than	 the	14.5%		
and 	 17 .1%	 prev ious ly 	 repor ted 	 among	
periodontal	patients	in	the	South-West	region	of	

24 25Nigeria	 	and	in	our	study	area	 	respectively.	
We	may	have	concluded	 that	 the	reason	 for	 this	
difference	is	that	the	present	study	was	carried	out	
among	 young	 undergraduates	 who	 are	 more	
conscious	 about	 appearance,	 aesthetics	 and	
general	 hygiene	 but	 a	 previous	 study	 carried	

26among	 young	 adult	 in	 our	 environment	 	 also	
reported	 a	 prevalence	 of	 self-	 perceived	 oral	
malodour	of	20%.	It	is	however	not	surprising	that	
some	 individuals	 with	 oral	 malodour	 were	 not	
aware	of	it.	This	phenomenon	is	referred	to	as	the	
“malodour	 paradox	 “which	 is	 a	 situation	where	
people	 who	 have	 oral	malodour	 are	 completely	
unaware	of	 it	while	others	remain	adamant	that	
they	 have	 malodour	 even	 when	 there	 is	 no	

27objective	evidence. 	Malodour	paradox	creates	a	
typical	 problem	 in	 the	 management	 of	 persons	
wi th 	 ora l 	 malodour 	 and 	 necess i ta tes 	 a	

27multidisciplinary	management	approach.
Oral	malodour	is	said	to	commonly	affect	people	of	
all	 ages	 and	 most	 people	 have	 some	 transient	
unpleasant	oral	odour	at	one	point	or	the	other	in	

28their	 life	 time. 	 The	 variation	 in	 the	 level	 of	
malodour	across	the	age	groups	in	this	study	was	
statistically	 significant	 with	 the	 majority	 in	 the	
older	 age	 group	 (>30	 years)	 having	 the	 least	
offensive	level	of	oral	malodour.

CONCLUSION
It	 can	 be	 concluded	 from	 this	 study	 that	 the	
prevalence	of	 tongue	 coating	 and	oral	malodour	
among	the	studied	undergraduate	students	is	low.	
There	was	no	statistically	significant	relationship	
between	 age/	 gender	 and	 the	 level	 of	 tongue	
coating	of	the	study	participants	but	the	variation	
in	the	level	of	malodour	across	the	age	groups	in	
this	study	was	statistically	significant.
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Table	3:	Relationship	between	age	and	gender	of	the	study	participants	and	their	level	oral	malodour
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