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ABSTRACT 
Background: Halitosis represents a common dental condition, although sufferers are often not conscious of it. It is 
common among humans around the world and is usually caused by an accumulation of bacteria in the mouth as a 
result of gum disease, food, or plaque. This study aimed to determine the prevalence of oral hygiene practices, 
smoking habits and halitosis among undergraduate dental students and correlate the oral hygiene practices, oral 
health conditions to the prevalence of self perceived oral malodor.  
Materials and Methods: Clinical examination of 250 dental students and a self-administered questionnaire were 
included in this study. A questionnaire was developed to assess the self-reported perception of oral breath, 
awareness of bad breath, timing of bad breath, oral hygiene practices, caries and bleeding gums, dryness of the 
mouth, smoking and tongue coating.  
Results: The results indicated that female students had better oral hygiene practices. Significantly less self-reported 
oral bad breath (P = 0.000) was found in female dental students (40%) as compared to male (70%). It was found that 
smoking had statistically highly significant correlation with halitosis (P = 0.000). Presence of other oral conditions such 
as dental caries and filled carious lesions also showed higher prevalence of halitosis in dental students. 
Conclusion Oral hygiene practices and oral health conditions are very important factors in halitosis. Females 
exhibited better oral hygiene practices and less prevalence of halitosis as compared to male students. 
Key words: Halitosis, oral hygiene, oral malodor, smoking. (J Bagh Coll Dentistry 2014; 26(3):58-62) 
  

INTRODUCTION  
Halitosis is the general term used to describe 

any disagreeable odor in expired air regardless of 
whether the odorous substances originate from 
oral or non-oral sources. Other names used are 
fetor ex ore, fetor oris, bad or foul breath, breath 
malodor and oral malodor (1).  

Loesche and Kazor (2) had demonstrated 
that the mouth is the origin for the majority 
of halitosis. Halitosis is a common complaint of 
both genders. It occurs worldwide and has a 
multifactorial etiology (3). In vitro and in vivo 
studies demonstrated the ability of putative 
periodontal pathogens and products of 
inflammation to produce volatile odoriferous 
compounds (4,5). Therefore, the presence of 
periodontal inflammation needs to be 
considered in the management of halitosis. 
Tongue coating, including bacteria, 
desquamated cells, and saliva, among others, 
is one of the important etiological factors of 
halitosis.  

A study demonstrated that tongue coating 
was associated with halitosis in more than 
60% of 2000 patients of a breath clinic, 
whether present alone, or with periodontal 
inflammation (6). The intensity of b ad breath is 
significantly associated with the level of volatile 
sulfur compounds (VSCs) in the oral cavity (7). 

Increased production of VSC may 
represent a further mechanism of increased 
susceptibility to periodontitis in smokers and  
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also help explain the reported association 
between smoking and halitosis. The percentage 
of sites per subject with high levels of sulphides 
detected in moderate and deep periodontal 
pockets was found to be significantly higher 
in smokers, compared with non-smokers (8). The 
saliva performs essential roles in protection of 
oral tissues, lubrication and assistance in 
swallowing, potentiating of taste, and elimination 
of the food bolus. A reduction in salivary flow has 
a negative effect on the self-cleaning of the 
mouth and can generate odoriferous volatile 
compounds (3).                     

According to the American Dental Association, 
50% of the adult population has suffered from 
an occasional oral malodor disorder, while 
25% appear to have a chronic problem. 
However, there are other extrinsic causes e.g. 
smoking, alcohol, bad diet and socio-demo- 
graphic factors (9). Tooth brushing and dental 
flossing constitute the most common self-care 
behaviors for the preservation of human oral 
health (10). Other predisposing factors causing 
halitosis included poor oral hygiene, gingival and 
periodontal disease, disorders of the oral mucosa, 
reduced salivary flow and the wearing of dental 
appliances (11-15).  
    The objectives of the study were to determine 
the prevalence of oral hygiene practices, smoking 
habits and their relations with halitosis among 
undergraduate dental students  
  
MATERIALS AND METHODS 

A questionnaire based study was carried out at 
diagnostic clinic of Oral Diagnosis Department / 
College of Dentistry/ University of Baghdad 
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between 2011 and 2013). The final sample 
consisted of 250 (150 females and 100 males) 
dental students. Those students were examined 
clinically by the author for the presence of dental 
caries, bleeding on probing, dryness of the mouth 
and tongue coating. 
     A self-administered questionnaire was 
developed to assess the prevalence of oral hygiene 
habits including brushing, flossing, use of 
mouthwash, self-perception of oral health, 
awareness of bad breath (by asking student: are 
you have bad breathing and how do you know you 
have bad breathing, someone told you or you just 
know), timing of bad breath, asking the student if 
he/she noticed bleeding when you brush your 
teeth or in saliva when you spit), dryness of 
mouth (by visual examination to  notice if there 
was  a dry tongue and  cracked lips or by asking 
student if there was a sticky or dry  feeling in the 
mouth or trouble chewing or  tasting), smoking 
habits, and coating   over tongue (by visual 
examination to notice a coating  area or 
discoloration on  tongue's dorsum).    

The questionnaire was made by reviewing the 
literature, and making modifications according to 
local culture oral hygiene practices and habits (16).   
 
Questionnaire 
Do you brush your teeth every day? 
Do you brush once daily? 
Do you brush twice daily? 

Do you brush three times daily? 
Do you brush more than three times daily? 
Do you change your toothbrush every 3 months? 
Do you change your toothbrush every 6 months? 
Do you change your toothbrush after 6 months? 
Are you using a dental floss? 
Are you using a mouth wash? 
Are you smoker? 
At what time of day is your breath worst:- 
- After waking up? 
- When hungry? 
- When thirsty? 
- While talking with other people? 
- All day? 
 
Statistical Analysis 
 The data was entered into Statistical Package 
for Social Sciences (SPSS) version 19.0 and was 
utilized for data analysis. Chi-square test was used 
detect the genders difference regarding the 
halitosis and to investigate the relation between 
the halitosis and other parameters. The 
significance level (p value) was set at 0.05. 
 
RESULTS 
 Two hundred and fifty students filled the 
questionnaire and responded. The results 
indicated the presence of high significant genders 
difference with males had higher percentage than 
females (Table 1). 

 
Table 1: The prevalence of self-perceived halitosis and gender difference among dental students 

Halitosis 
Males 

(N=100) 
Females 
(N=150) 

Total 
(N=250) 

Genders 
Difference 

No. % No. % No. % X2 p-value 
Present 70 70 60 40 130 52 21.635 0.000 Absent 30 30 90 60 120 84 

 
The majority of students (70% of males and 

80% of females) experienced bad breath after 
wake up, while the equal percentage in males 
(5%) of bad breath occurred when they hungry 
and while talking with other people and increased 
to 10 % when thirsty and in all day. Females 

demonstrated equal percentages of halitosis 
(4.3%) when they were thirsty and all day and this 
percentage increased up to 10 % while talking 
with other people. Generally, there was non-
significant gender difference (Table 2). 

 
 

Table 2: The timing of self perceived bad breath during the day 

Timing of self-perceived bad 
breath during the day 

Males 
(N=100) 

Females 
(N=150) 

Total 
(N=250) Genders difference  

No. % No. % No. % X2 p-value 
After wake up 42 70 56 80 98 75.4 

5.865 0.209 
When hungry 3 5 1 1.4 4 3.1 
When thirsty 6 10 3 4.3 9 6.9 

While talking with other people 3 5 7 10 10 7.7 
All day 6 10 3 4.3 9 6.9 
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Regarding the relation between the halitosis 
and the frequency of brushing, the results revealed  

 

that there was highly significant relation between 
the increase of the frequency of brushing and 
absence of halitosis (Table 3). 

 

Table 3: The halitosis presence to brushing 

Brushing 
Halitosis  Relation  

Present  Absent  X2 p-value No. % No. % 
Daily brushing habit (250 students) 130 52 120 48 

35.91 0.000 
Brushing once daily (64 students) 50 78.1 14 21.9 

Brushing twice daily (140 students) 70 50 70 50 
Brushing three times  daily (40 students) 10 25 30 75 

Brushing more than three times daily (6 students) 0 0 6 100 
 

Relating the frequency of changing the tooth 
brush with halitosis revealed high significant 
relation being higher percentage of absence of 
halitosis if the student changed his/her tooth brush 
within 3 months (Table 4). On the other hand, 100 

student used dental floss and mouth wash and 
reported no halitosis and this confirmed by the 
significant relation between the use of dental floss 
and mouth wash with the absence of halitosis 
(Table 5). 

  
Table 4: The relation between halitosis and the frequency of changing tooth brush 

Frequency of changing the brush 
Halitosis Relation 

Present Absent X2 p-value No. % No. % 
Changing brush within 3 months (100 students) 40 40 60 60 

11.396 0.003 Changing brush within 6 months (90 students) 50 55.6 40 44.4 
Changing brush after 6 months (60 students) 40 66.7 20 33.3 

 
Table 5: The relation between halitosis and the use of dental floss and mouth wash 

Use of dental floss and mouth wash  
Halitosis Relation 

Present Absent X2 p-value No. % No. % 
 Use of dental floss (40 students) 20 50 20 50 

9.091 0.011  Use of mouth wash (50 students)  25 50 25 50 
 Use of dental floss and mouth wash (10 students)  0 0 10 100 

 
Table 6 demonstrated the relation between 

halitosis with other predisposing factors and the 
results revealed highly significant relation. 
Generally, 45 students (90%) out of 50 smoker 

students reported halitosis. Dry mouth ranked 
secondly then the carious lesion, coating over 
tongue, etc.  

 
Table 6: The relation between halitosis and smoking, dry mouth, caries, bleeding gums and 

coated tongue 

Oral hygiene practices 
Halitosis Relation 

Present Absent X2 p-value No. % No. % 
Smoking habit (50 students) 45 90 5 10 

22.607 0.000 

Presence of dryness of mouth (25 students) 20 80 5 20 
Presence of filled carious lesions (70 students) 40 57.1 30 42.9 

Presence of dental caries (75 students) 50 66.7 25 33.3 
Presence of bleeding gums (40 students) 20 50 20 50 

Presence of coating over the tongue  (25 students) 15 60 10 40 
 

Self-reported prevalence of dryness of mouth, 
dental caries, bleeding gums and coating over 
tongue were assessed among males and females 

dental students. Statistically, there was highly 
significant gender difference in the results 
(Table7). 
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Table 7: The prevalence of self- assessed presence of dry mouth, dental caries, coating over the 
tongue and bleeding gums amongst dental students 

Oral hygiene Males (N=100) Females (N=150) Genders difference 
No. % No. % X2 p-value 

Dryness of mouth       N=25 15 15 10 6.7 

11.42 0.009 Dental caries               N=70 35 35 35 23.3 
Bleeding gums            N=40 10 10 30 20 

Coating over the tongue  N=25 15 15 10 6.7 
    
DISCUSSION 

Bad breath can be a social handicap for an 
individual. Self-perception is important for 
diagnosing and controlling bad breath. A recent 
study of United States dentists reported that 
chronic bad breath was diagnosed by 41% of 
practicing dentists in one week (17). Studies 
conducted in Sweden (18) and France (19) have also 
reported the prevalence of oral malodor in the 
population. From such studies it can be concluded 
that halitosis is a problem that is perceived in 
different cultures and societies of the world. 

In this study the health care professionals such 
as dental students were studied for the prevalence 
of halitosis by correlating it to oral hygiene 
practices being followed by the students, the oral 
conditions such as dental caries, dryness of 
mouth, smoking, bleeding gums and coating over 
tongue. It had been suggested that students who 
brush their teeth with a frequency of more than 
three times daily, changed their brush within 3 
months, used both  dental floss and  mouthwash 
did not reported  halitosis as compared to the ones 
who did not follow such oral hygiene practice. 

The oral hygiene practices were better among 
the female students and also the prevalence of self 
reported oral malodor was less in the female 
dental students. These results coincide with the 
results of other studies (20,21). 

Dry mouth is also highly correlated with oral 
malodor. In this study, almost 15% males and 
10% females reported dry mouth. It has been 
suggested that a reduced saliva flow during sleep 
favors anaerobic bacterial putrefaction, giving rise 
to so-called “morning breath,” a transient 
condition which disappears after a meal (1,22). 

Halitosis was most prominent soon after wake 
up in most of the individuals (75.4%) who 
complaint of self perceived oral malodor. This can 
be attributed to the reduced salivary flow at night 
or to the lack of brushing habit at night. Females 
(80%) as compared to males experience halitosis 
after wake up.  

In the present study, 0.7% of females and 49% 
of males were smokers. A history of smoking has 
been implicated in decreasing olfactory sensitivity 
(20). It has been found that prevalence of halitosis 
(90%) was more in presence of smoking habit 

with statistically highly significant correlation 
(p=0.000), this result agrees with Al-Atrooshi and 
Al-Rawi (21)  who found that smoking has been 
defined as an extrinsic cause of oral halitosis. 
Suarez et al. (22) suggested oral malodor in 
younger generations could be ascribable mainly to 
tongue coat deposition. Furthermore, a positive 
correlation between levels of VSC on the tongue’s 
dorsum surface and whole oral malodor has been 
demonstrated (23).   

Kishi et al. (24) indicated several VSC 
producing bacteria have the ability to colonize on 
the coat of the tongue in peridontally healthy 
subjects. It was also suggested oral malodor could 
be related to not only the amount of tongue 
coating but also the colonization of P. gingivalis 
in the coating. 60% of the students who 
experienced tongue coating reflected the 
perception of bad breath. 

From this study, it has been concluded that 
female dental students maintained better oral 
hygiene practices than male dental students and 
had less prevalence of halitosis as compared to the 
male student population. The oral health care 
providers are responsible for sound oral health of 
the nation. They cannot be role models for their 
patients until they maintain good habits 
themselves. This can be done by greater emphasis 
during their undergraduate dental training could 
improve their oral self-care behaviors. Halitosis is 
a reflection of poor oral health. In  this study, it 
can be concluded that good  oral hygiene habits 
such as using of both dental floss and mouth wash 
tend to decrease the prevalence of halitosis, while  
the presence of smoking habit  tend to increase  
the prevalence of halitosis. 
 

REFERENCES 
1. Tangerman A. Halitosis in medicine: A review. Int 

Dent J 2002; 52(Suppl 3): 201-6 
2. Loesche WJ, Kazor C. Microbiology and 

treatment of halitosis. Periodontol 2000 2002; 28: 
256-79. 

3. Motta LJ, Joanna CB, Carolina CG, Lorena TL, Sandra 
KB. Association between halitosis and mouth 
breathing in children. Clinics 2011; 66(6): 939-94. 

4. Yoneda M, Masuo Y, Suzuki N, Iwamoto T, 
Hirofuji T. Relationship between the β-
galactosidase activity in saliva and parameters 
associated with oral malodor. J Breath Res 2010; 



J Bagh College Dentistry           Vol. 26(3), September 2014                   Oral hygiene practices 
   

 

Oral Diagnosis     62 
 

4(1): 17-8. 
5. Salako NO, Philip L. Comparison of the use of the 

Halimeter and the Oral Chroma in the assessment 
of the ability of common cultivable oral anaerobic 
bacteria to produce malodorous volatile sulfur 
compounds from cysteine and methionine. Med 
Princ Pract 2011; 20(1):75-9. 

6. Quirynen M, Dadamio J, Van den Velde S, De 
Smit M, Dekeyser C, Van Tornout M, et al. 
Characteristics of 2000 patients who visited a 
halitosis clinic. J Clin Periodontol 2009; 36(11): 
970-5. 

7. Riggio MP, Lennon A, Rolph HJ, Hodge PJ, Dona 
ldson A, Maxwell AJ. Molecular identification of 
bacteria on the tongue dorsum of subjects with and 
without halitosis. Oral Dis 2008; 14: 251-8. 

8. Khaira N, Palmer RM, Wilson RF, Scott DA, Wade 
WG. Production of volatile sulphur compounds in 
diseased periodontal pockets is significantly increased 
in smokers. Oral Dis 2000; 6: 371–75. 

9. Weinberg MA, Westphal C, Froum SJ, Palat M. 
Comprehensive periodontics for the dental hygienist. 
2nd ed. New Jersey: Prentice Hall; 2006. pp. 337–46. 

10. Bakdash B. Current patterns of oral hygiene product 
use and practices. Periodontol 2000 1995; 8: 11–14 

11. Koshimune S, Awano S, Gohara K, Kurihara E, Ansai 
T, Takehara T. Low salivary flow and volatile sulfur 
compounds in mouth air. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 2003: 96: 38–41. 

12. Outhouse TL, Al-Alawi R, Fedorowicz Z, Keenan JV. 
Tonguescraping for treating halitosis. Cochrane 
Database Syst Rev 2006; 19(2): CD005519. 

13. Porter SR, Scully C. Oral malodour (halitosis). BMJ 
2006; 333: 632–5. 

14. Scully C, Rosenberg M. Halitosis. Dent Update 2003: 

30: 205–10. 
15. Yaegaki K, Coil JM. Examination, classification, and 

treatment of halitosis; clinical perspectives. J Can Dent 
Assoc 2000; 5: 257–61. 

16. Yaegaki K, Coil JM. Clinical application of a 
questionnaire for diagnosis and treatment of halitosis. 
Quintessence Int 1999; 30: 302-6. 

17. Löesche WJ. The effects of antimicrobial mouth rinses 
on oral malodor and their status relative to US Food 
and Drug Administration regulations. Quintessence Int 
1999; 30: 311-8. 

18. Söder B, Johansson B, Söder PO. The relation 
between foetor ex ore, oral hygiene and periodontal 
disease. Swed Dent J 2000; 24: 73-82. 

19. Frexinos J, Denis P, Allemand H, Allouche S, Los F, 
Bonnelye G. Descriptive study of digestive functional 
symptoms in the French general population. 
Gastroenterol Clin Biol 1998; 22: 785-91. 

20. ADA Council on Scientific Affairs. Oral malodour. J 
Am Dent Assoc 2003; 134: 209-14. 

21. Al-Atrooshi BA, Al-Rawi AS. Oral halitosis and oral 
hygiene practices among dental students. J Bagh Coll 
Dent 2007; 19: 72-6. 

22. Suarez F, Furne J, Springfield J, Levitt MD. Morning 
breath odor: Influence of treatments on sulfur gases. J 
Dent Res 2000; 79: 1773-7. 

23. Morita M, Wang HL. Relationship between sulcular 
sulfide level and oral malodor in subjects with 
periodontal disease. J Periodontol 2001; 72: 79-84. 

24. Kishi M, Kimura S, Dhare-Nemoto Y, Kishi K, 
Aizawa F, Moriya T, et al. Oral malodour and 
periodontopathic microorganisms in tongue coat of 
periodontally healthy subjects. Dent Jpn 2002; 38: 24-
8. 

 


