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Abstract: 
Objective: To determine the prevalence and correlated factors of self-reported oral malo-
dor in Thai dental patients from Chulalongkorn Dental Hospital. 
Materials and Methods: A self-administered questionnaire was developed to assess the 
self-reported perception of oral malodor in 839 patients. Significant associations between 
self-perceived oral malodor and sociodemographics, oral problems and oral hygiene prac-
tice variables were determined by Chi-square test. 
Results: The prevalence of currently self-perceived oral malodor was 61.1%. A higher 
prevalence of self-perceived oral malodor was significantly correlated with a number of 
factors including being 30 years of age or older, having a high school or lower educational 
level, tongue coating, xerostomia, bleeding when brushing teeth, never receiving profes-
sional tooth cleaning and a lower toothbrushing frequency. However, multivariable analy-
sis showed that tongue coating was the factor most strongly associated with self-perceived 
oral malodor (OR=3.53; CI=2.05-6.08), followed by bleeding when brushing teeth (OR= 
2.96) and being 30 years of age or older (OR=2.46). Subjects with oral malodor perceived 
by themselves and others had a higher level of self-perceived oral malodor, a higher 
prevalence of bad odor when talking, in the morning and throughout the whole day, and a 
higher prevalence of consulting with other people in comparison with those with percep-
tion by themselves alone. 
Conclusion: Tongue coating, bleeding when brushing teeth and being 30 years of age or 
older were significantly associated with self-perceived oral malodor. The level of self-
perceived oral malodor and consulting with other people was more prevalent in subjects 
with oral malodor perceived by themselves and others. 
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INTRODUCTION 
Oral malodor or halitosis is an unpleasant or 
foul odor emerging from the oral cavity, which 
is a common problem in the general popula-
tion throughout the world [1]. Based on differ-
ent methodologies, the prevalence of oral mal-
odor is unclear. There are few community-
based studies evaluating the prevalence of oral 
malodor with reported rates ranging from 2-
50% [2-10]. A questionnaire-based study of 

1551 subjects in Kuwait [3] and 254 healthy 
elder subjects [4] reported that 23% and 28.3% 
of the samples complained of oral malodor, 
respectively. Similarly, the rate of self-
reported oral malodor in a study of 1052 sub-
jects in Italy was 19.36% [5]. In a group of 
626 young male adults in Switzerland, the 
questionnaire revealed that 17% of all subjects 
had never experienced oral malodor [6], 
whereas in 419 subjects of the city of Bern, 
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Switzerland revealed the prevalence of self-
reported oral malodor of 32% [7]. In a Japa-
nese study of 2762 subjects assessed by vola-
tile sulphur-containing compounds (VSC) 
monitoring, the prevalence of oral malodor 
was present in 23% [8]. Similarly, a study of 
2000 subjects in China revealed a prevalence 
of oral malodor of 27.5% evaluated by the 
organoleptic scores [9]. In contrast, according 
to the American Dental Association, approxi-
mately 50% of the adult population had at least 
an occasional complaint of oral malodor [10]. 
Oral malodor is classified into three groups of 
genuine halitosis, pseudohalitosis and hal-
itophobia which has a multifactorial etiology 
involving extrinsic and intrinsic causes 
[10,11]. The extrinsic causes consist of tobac-
co, alcohol and some volatile odoriferous 
foods and sociodemographic factors, which 
lead to transient oral malodor [3,4,12]. The 
intrinsic causes consist of intra-oral causes and 
extra-oral or systemic causes [13]. Intra-oral 
causes result from tongue coating, periodontal 
disease, extensive dental caries with exposed 
tooth pulps, pericoronitis, impacted food, un-
clean denture, mucosal ulcers and diseases, 
xerostomia and habitual mouth breathing, the 
latter involving children particularly [1,14-16], 
in which the microbial degradation of organic 
substrates mainly produces VSCs [2,17]. Ex-
tra-oral causes include disturbances of the res-
piratory tract, gastrointestinal disorders, dia-
betic ketoacidosis, renal disease, hepatic cir-
rhosis and certain medications which reduce 
the salivary flow [1,14,18]. One population-
based study in Germany showed a strong posi-
tive association between gastroesophageal 
reflux disease (GERD)-related symptoms and 
oral malodor in denture wearing subjects and a 
moderate positive association in dentate sub-
jects [19]. 
Oral conditions have been considered to be the 
major causes of oral malodor in nearly 90% of 
all cases [10,20]. Delanghe et al [20] reported 
that 87% of a total of 260 patients diagnosed 

as having oral malodor had oral problems, 
followed by 8% originating from ENT prob-
lems and 5% with unknown causes. Despite 
multi-disciplinary approaches in the treatment 
of oral malodor, significant attention has been 
given to emphasizing the importance of elimi-
nating the microbial load by professional and 
personal oral care instructions [11,21,22]. The 
purposes of this study were to investigate the 
prevalence of self-perceived oral malodor and 
its correlation with sociodemographic factors, 
smoking and alcohol consumption history, oral 
problems and oral hygiene habits in Thai den-
tal patients. 
 
MATERIALS AND METHODS 
This was a cross-sectional study of randomly 
selected Thai patients using an anonymously 
constructed questionnaire. The protocol was 
approved by the Ethical Committee of the 
Faculty of Dentistry, Chulalongkorn Universi-
ty. The population consisted of 901 patients 
who attended the Oral Diagnosis Clinic at 
Chulalongkorn University Dental Hospital, 
Bangkok, Thailand between October 2007 and 
February 2009, and the valid cases for data 
analysis were numbered as 839 (93.1%). 
A self-administered questionnaire was con-
structed comprised of four parts. The first part 
of the questionnaire contained general patient 
information including gender, age, occupation, 
marital status and educational level. The se-
cond part inquired about those elements of 
medical history that have been reviewed in the 
literature as having a relation with oral malo-
dor, including respiratory disease, chronic si-
nusitis, diabetes mellitus, gastrointestinal dis-
ease, renal disease and medication use, smok-
ing status, alcohol consumption and eating 
odoriferous food. The third part covered the 
oral health status and oral hygiene practices 
assessed by questions of the presence or ab-
sence of oral health problems, including bleed-
ing gums, tooth pain, food impaction, tooth 
sensitivity, tooth decay, xerostomia, coated 
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tongue, frequency of appointments with a den-
tist, frequency of tooth brushing, dental floss 
use, tongue cleaning, mouth rinsing and tooth-
pick use.  
In the fourth part, patients were asked if they 
thought they had oral malodor, how they knew 
they had oral malodor (through self-perception 

or being told by a family member, or a friend), 
the degree of oral malodor (mild, moderate, 
strong or very strong), timing of oral malodor 
(after waking up, when hungry or thirsty, 
when tired, during work, when having stress, 
while talking with other people, morning, af-
ternoon or all day), whether they had sought 

     
Table 1. Association of sociodemographic characteristics, smoking history, alcohol drinking history and oral hy-
giene variables with self-perceived oral malodor. 

Variable  
Subjects with self-perceived 

oral malodor 
n (%) 

Total* P value**

Sex 
Male 168 (77.1) 218 

0.067 
Female 345 (70.4) 490 

     

Age (years) 
< 30 226 (65.3) 346 

0.000 
≥ 30 287 (79.3) 362 

     

Educational level 
High school or lower 258 (77.7) 332 

0.001 
University education 215 (66.2) 325 

     

Smoking status 
Yes 113 (77.9) 145 

0.106 
No 388 (71.2) 545 

     

Alcohol drinking status 
Yes 238 (74.1) 321 

0.307 
No 260 (70.7) 368 

     

Tongue coating 
Yes 199 (84.3) 236 

0.000 
No 104 (52.5) 198 

     

Xerostomia 
Yes 259 (80.9) 320 

0.000 
No 243 (64.6) 376 

     

Bleeding when brushing teeth 
Yes 366 (81.0) 452 

0.000 
No 143 (56.7) 256 

     

Professional tooth cleaning 
Yes 301 (68.7) 438 

0.025 
No 174 (77.0) 226 

     

Tooth brushing frequency 
Everyday 477 (70.8) 631 

0.008 
Someday 64 (85.3) 75 

     

Dental floss use 
Yes 167 (69.6) 240 

0.211 
No 342 (74.0) 462 

     

Mouth rinse use 
Yes 292 (76.2) 383 

0.011 
No 213 (67.6) 315 

     

Toothpick use 
Yes 380 (76.8) 495 

0.000 
No 113 (59.2) 191 

* Numbers may not add up to the total number (839) due to missing cases; ** By Chi-square test. 
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treatment for the problem before and whether 
they had received the treatment for the prob-
lem from the dentist or physician before. 
Data were statistically analyzed by the SPSS 
program version 16. The data were analyzed 
for means and frequency distributions. The 
chi-square test was used to examine the asso-
ciations of the categorical background varia-
bles with self-perceived oral malodor. Multi-
variate analysis using logistic regression was 
used to examine which factors were found 
significant with univariate analyses after ad-
justing for confounding effects between the 
variables. Adjusted odds ratios and corre-
sponding 95% confidence intervals (95% CI) 
were generated for all significant variables. A 
P value less than 0.05 was considered to be 
significant. 
 
RESULTS 
Out of a total 839 subjects (256 male and 583 
female), the mean age of all subjects was 33.5 
years (SD=13.7, range: 13-75 years). The ma-
jority of the subjects were single (59.7%), fol-
lowed by married (32.4%) and separated 
(4.9%). The distribution of high school or 
lower and university education was almost 
equal (47.3% and 45.3%, respectively). Most 
subjects did not have any systemic diseases 
(54.8%), while 41.1% had systemic diseases.  
The prevalence of self-perception of oral mal-
odor in the past 6 months and at present was 
65.0% and 61.1% (N=545 and 513, respective-

ly). A subjective assessment by putting the 
palm in front of the mouth and exhaling (hand-
on-mouth technique) and by report by other 
people revealed comparable prevalence of 
self-perceived bad odor (42.8% and 41.4%, 
respectively). The majority of subjects with 
currently self-perceived oral malodor experi-
enced bad breath after waking up (84.0%), 
followed by when thirsty (32.7%), talking 
(18.7%), stress (15.2%), when hungry (11.7%) 
and morning (10.1%).  
Table 1 presents the various factors associated 
with self-perceived oral malodor. Oral malo-
dor was reported higher in the age range of 
older than 30 years compared with younger 
patients (P=0.000). Subjects with lower educa-
tional levels reported a significantly higher 
prevalence of self-perceived oral malodor than 
those with a university education (P=0.001). In 
contrast, there was no statistically significant 
difference in self-reported oral malodor with 
or without smoking or alcohol consumption 
(P=0.106 and P=0.307, respectively). Patients 
with tongue coating, xerostomia and bleeding 
when brushing teeth reported a higher preva-
lence of oral malodor than patients without 
these problems (P=0.000). Subjects receiving 
professional tooth cleaning and subjects brush-
ing their teeth everyday had a lower preva-
lence of self-perceived oral malodor (P=0.025 
and P=0.008, respectively). However, subjects 
using either a mouth rinse or toothpick showed 
a higher prevalence of self-perceived oral mal-

     
Table 2. Logistic regression analysis of factors associated with self-perceived oral malodor. 

Variable B SE OR (95% CI) P value 
Age ≥ 30 0.90 0.28 2.46 (1.43-4.23) 0.001 
≤ High school education -0.42 0.28 0.66 (0.39-1.12) 0.122 
Tongue coating 1.26 0.28 3.53 (2.05-6.08) 0.000 
Xerostomia 0.44 0.28 1.56 (0.89-2.71) 0.120 
Bleeding when brushing teeth 1.08 0.27 2.96 (1.76-4.97) 0.000 
Never professional tooth cleaning -0.42 0.30 0.66 (0.36-1.19) 0.166 
Tooth brushing someday -0.81 0.48 0.45 (0.17-1.16) 0.096 
Mouth rinse use 0.24 0.27 1.27 (0.76-2.14) 0.364 
Toothpick use 0.31 0.27 1.36 (0.80-2.32) 0.262 
B: regression coefficient; SE: standard error; OR: adjusted odds ratio; CI: confidence interval 
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odor than those who never used either a mouth 
rinse or toothpick (P=0.011 and P=0.000, re-
spectively). 
Results of logistic regression analysis are pre-
sented in Table 2. Tongue coating was the 
factor most strongly associated with self-
perceived oral malodor (OR=3.53; 95% 
CI=2.05-6.08; P=0.000) followed by bleeding 
when brushing teeth (OR=2.96; 95% CI=1.76-
4.97; P=0.000) and being 30 years of age or 
older (OR=2.46; 95% CI=1.43-4.23; P=0.001).  
We next classified 513 subjects with currently 
self-perceived oral malodor into two groups 
based on perception through reporting by other 
people; 209 subjects with self-perception alone 
and 301 subjects with perception through 
themselves and other people (three cases failed 
to answer the question whether other people 
had ever told them about oral malodor). From 
Table 3, we found self-perceived oral malodor 
subjects with perception through themselves 
and others reported a higher level of oral mal-
odor than those with perception by themselves 
alone (P=0.000). 
Regarding the timing of self-perceived bad 
breath during the day, the prevalence of self-
perceived bad odor was significantly higher in 
subjects with oral malodor perceived by them-
selves and others in comparison with subjects 
with oral malodor perceived by themselves 
alone when talking (26.1% and 9.8%; 
P=0.000), in the morning (13.4% and 6.4%; 
P=0.012) and during the whole day (11.3% 
and 0.5%; P=0.000). 
Among the 513 cases with currently self-
perceived oral malodor, only 9.2% and 3.1% 
had experienced consultation with dentists and 

physicians, respectively; while 22.2% had ever 
consulted with other people. Only 4% of sub-
jects had received treatment from their dental 
practitioners. Furthermore, consultation with 
other people was more prevalent in subjects 
with oral malodor perceived by themselves 
and others (33.5%) than those with perception 
by themselves alone (18.2%; P=0.002). There 
were no significant differences between sub-
jects with oral malodor perceived by them-
selves and others and those with perception by 
themselves alone in experiences of consulta-
tion with dentists (11.9% and 8.2%; P=0.216) 
or physicians (4.8% and 3.0%; P=0.374) and 
receiving treatment from dental practitioners 
(4.8% and 1.5%; P=0.051). 
 
DISCUSSION 
There is no data available from Thailand on 
the prevalence of oral malodor among the gen-
eral population. In the present study, we found 
a 65% prevalence of self-perceived oral malo-
dor which is higher than usually reported [2-
10,23] and may result from the difference of 
measurement methods ranging from self-
reported oral malodor to objective measure-
ments such as VSC monitoring or organoleptic 
scores and the sampling design. Although 
most subjective reports of oral malodor usually 
cannot be correlated with objective findings 
[6-8,24], Iwanicka-Grzegorek et al [23] 
showed that subjective patients’ opinion corre-
lated well with objective evaluation of oral 
malodor. Furthermore, self-estimation of oral 
malodor has been found to be reliable and has 
correlated with the objective assessment of the 
general population who were non-worriers 

   
Table 3. Level of self-perceived oral malodor between subjects with and without perception through other people. 

Group 
Level of self-perceived oral malodor, n* (%) 

P value** 
Mild Moderate Strong and very strong 

Perception by themselves alone 
(N=209) 

115 (59.3) 73 (37.6) 6 (3.1) 
0.000 

Perception by themselves and others 
(N=301) 

81 (28.0) 151 (52.2) 57 (19.7) 
* Numbers may not add up to the total number due to missing cases; ** By Chi-square test
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[25]. The previous data suggest that patients 
who had a complaint of oral malodor are more 
sensitive to their own odor than an objective 
odor judge and objective odor evaluations are 
positively correlated with the patient’s perio-
dontal status [26]. A recent study showed the 
correlation of anxiety and the rate of self-
reported oral malodor [5]. In the present study, 
we used a number of questions to address the 
perception of oral malodor including self-
perception in the past six months, self-
perception at present, being informed by oth-
ers and subjective assessment by the hand-on-
mouth technique. Iwakura et al [27] showed 
that most of the patients with primary com-
plaints of oral malodor were self-conscious or 
became conscious of oral malodor because of 
the indication of others. Interestingly, the 
prevalence of self-reported oral malodor as-
sessed by the hand-on-mouth technique was 
comparable with that perceived by others, 
which indicates that information about oral 
malodor obtained from other people might 
suggest that the subjects may have a real con-
dition of oral malodor. 
We found that males and females were not 
significantly different in the prevalence of self-
perceived oral malodor. This finding is similar 
to the studies in Kuwait [3] and Turkey pa-
tients [4], but different with the previous stud-
ies of university students in Brazil [28], Poland 
[29] and dental students in Saudi Arabia [30], 
which showed that males suffered from oral 
malodor more often than females. However, a 
previous study showed the association of fe-
male gender and self-reported oral malodor 
[5]. Consistent with previous studies [3-
5,8,28], self-perceived oral malodor in those 
over 30 years of age was significantly higher 
than those under 30, which may show an asso-
ciation between increased VSC with age [8]. 
Furthermore, there are some factors which 
may correlate with the increased prevalence of 
oral malodor with age including tongue coat-
ing, periodontal disease, changes in dietary 

habits, decreased salivary flow, change in the 
quality of saliva, an inability to physically 
cope with oral hygiene techniques and over-
night denture wear [15]. Similar to the study of 
self-reported prevalence in Kuwait [3] and 
Turkey [4], a lower educational level may be 
related with self-perceived oral malodor, be-
cause subjects with a university education may 
have better oral health and be more concerned 
about professional oral health care and oral 
hygiene practice.  
Smoking and alcohol ingestion may result in 
transient oral malodor because some substanc-
es can cause xerostomia and alcoholic bever-
ages are known to produce volatile com-
pounds, acetaldehyde and other odorous by-
products by oxidation of alcohol in the mouth 
and liver [1,18]. In contrast to the previous 
study [3,5,31], we did not find any significant 
differences in self-perceived oral malodor in 
subjects with or without smoking or alcohol 
consumption. The difference in results may be 
a consequence of culture, smoking habits in-
cluding the type of cigarette, number and fre-
quency of cigarettes smoked.  
Some oral health problems including perio-
dontal disease, tongue coating and xerostomia 
influence the degree of oral malodor 
[4,5,7,15,32-35]. We found that tongue coat-
ing, xerostomia and bleeding when brushing 
teeth had an effect on self-perceived oral mal-
odor. Many studies have shown that periodon-
tal disease and tongue coating are the major 
source of VSCs and oral malodor 
[2,8,9,13,32,35]. In the present study, we 
found that self-perceived oral malodor was 
most closely associated with the tongue coat-
ing. This is attributed to the large surface area 
of the tongue which allows the accumulation 
of food debris, the presence of dead leukocytes 
and desquamated epithelial cells and the pres-
ence of many organisms, which provide an 
ideal environment for the production of offen-
sive odor [1,2,13]. The level of VSC has been 
reported to increase with tongue coating and to 
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reduce after the removal of the coating [6-
8,21,33]. Xerostomia or dry mouth is generally 
regarded as another contributing factor of oral 
malodor. A reduction of salivary flow rate 
influenced the generation of VSC, which may 
result from depletion of the normal cleaning 
mechanism of the mouth and predisposition of 
the oral flora toward the gram-negative bacte-
ria responsible for the oral malodor. 
It is known that adequate oral hygiene 
measures may reduce, treat or protect people 
from oral malodor [13,22,36]. Consistent with 
the previous studies [3,29], we found that a 
lower frequency of tooth brushing and a great-
er frequency of using a mouth rinse or tooth-
pick increased the frequency of subjective oral 
malodor. It is possible that using a mouth rinse 
and toothpick may be a consequence of a per-
son’s own self-perception of oral malodor in 
our study. Regarding the perception of oral 
malodor by other people in subjects with self-
perceived oral malodor, we found that the ma-
jority of subjects with perception through 
themselves and others felt moderate and strong 
levels of self-reported oral malodor; whereas, 
most subjects with perception through them-
selves alone felt mild oral malodor. A recent 
study reported that 22.7% of subjects experi-
encing oral malodor were initially told by their 
relatives and friends and 0.9% was told by 
their dentists [7]. It suggests that other people 
could provide assistance in confirming wheth-
er the patient had real oral malodor [37].  
Similar to the previous study of dental students 
in Saudi Arabia [30], most of the self-
perceived oral malodor subjects complained of 
their own bad breath especially after waking 
up, which is the result of reduced salivary flow 
during sleep. This condition promotes anaero-
bic bacterial putrefaction, producing a transi-
ent oral malodor [38,39]. The second order of 
timing of self-perceived oral malodor was 
when thirst, which may cause a transient dry 
mouth, led to subjective oral malodor. Interest-
ingly, there was a significantly higher severity 

and prevalence of bad breath when talking and 
for the whole day in subjects with oral malo-
dor perceived by themselves and others. This 
evidence reflects the fact that oral malodor 
when perceived through the subjects and oth-
ers may interfere with social communication 
and may make them lack confidence when 
relating to other people.  
Patients with self-perceived oral malodor 
chose to share this problem with friends, rela-
tives and others more frequently than with 
health professionals. Similarly, approximately 
6% of dental students received treatment from 
their medical and dental practitioners, while 
self-treatment was sought by 17% of dental 
students [30]. Subjects with oral malodor per-
ceived by themselves and others had a signifi-
cantly higher prevalence of consultation with 
others than those with perception by them-
selves alone. It is possible that since oral mal-
odor is an embarrassing condition, these pa-
tients who were concerned about their own 
oral malodor did not desire to have consulta-
tion and examination by professionals. Fur-
thermore, because of its complex issue, the 
health professionals generally lack adequate 
training and systematic guidelines for patient 
management. 
In the present study, although the lack of ob-
jective assessment of malodor by the health 
professionals, self-assessment through the self-
administered questionnaire and the hand-on-
mouth technique may be useful in helping the 
assessment of risk factors and the detection of 
their own oral malodor in real life, it is im-
portant to enhance the knowledge of self-
perception of oral and general health among 
common people, to encourage the health pro-
fessionals to be concerned about this problem, 
as well as, to seek collaboration between oral 
health care professionals including dentists, 
ENT specialists, gastroenterologists, nutrition-
ists and psychologists, which will enable an 
appropriate multidisciplinary approach for 
management of this condition. 
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CONCLUSION 
There was a high prevalence of self-perceived 
oral malodor but a low prevalence of seeking 
of treatment in Thailand. Older age, tongue 
coating and bleeding when brushing teeth were 
the factors most strongly associated with self-
perceived oral malodor. Perception of oral 
malodor by other people correlated with a 
higher level of self-reported oral malodor, the 
timing of self-perceived oral malodor and a 
higher prevalence of consulting with other 
people. 
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