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ABSTRACT 
Aims:The aims of this study were to assess the prevalence of self-reported halitosis, oral hygiene 
practices and related diseases among Libyan students and employees.Methods: Six hundred self-
administered structured questionnaires were used to investigate self-perception of halitosis and oral 
hygiene practices among a group of Libyan volunteers. Chi square test was used to detect significant 
differences between frequencies and to test correlation between self-perception of halitosis and 
measures of oral hygiene. Results: Forty three percent of the subjects were males and 57% were 
females. Forty four percent of the males and 54% of the females revealed self-perception malodour. 
Malodour was reported with the highest frequency (68%) during wake up time. Malodour was 
perceived by 31.7% of the females and 23.4% of the males during the hand-on-mouth test (p=0.04). 
Significantly more females (89.9%) than males (75.7%) practiced brushing (p<0.001). Fifty one 
percent of the males and 49.6% of females had dental caries. Smoking was significantly (p<0.001) 
more prevalent among males (17%) than among females (1%). Brushing was practiced by 85% of 
non-smokers and 68% of smokers (p=0.004). About 71% of the subjects who practiced brushing 
reported malodour during wake up time in comparison to subjects who did not practice brushing 
(p=0.041).  Conclusions: The prevalence of self-perceived malodour among the Libyan volunteers in 
this study is within the range of other studies. There is a great demand to reduce the incidence of 
dental caries and periodontal diseases.  

 
INTRODUCTION 
Halitosis is a universal medico-social problem 
in all communities and refers to the unpleasant 
odour that emanates from the mouth.  The 
condition is multifactorial in aetiology and may 
involve both oral and non-oral conditions.  
Halitosis is a general term used by some 
authors to describe the condition regardless of 
its origin [1].  The term oral malodour is 
consistently indicative of intra-oral causes. 
 
Halitosis has been classified into three main 
categories: genuine, pseudo-halitosis, and 
halitophobia halitosis [2].  In genuine halitosis, 
the malodour intensity is beyond the socially 
acceptable level.  If malodour is not perceived 
by others but the patient persistently 
complains of its existence, it is diagnosed as 
pseudo-halitosis.  If after successful treatment 
of genuine halitosis or pseudo-halitosis the 
patient still complains of halitosis, the 
diagnosis is referred to halitophobia.  

 
There is a general agreement that malodour 
originates in the mouth in 80-90% of cases [3].  
There is evidence that on waking up in the 
morning most healthy adults have socially 
unacceptable bad breath [4].  This problem is 
attributed to reduced saliva flow during sleep, 
and it is usually resolved after washing and 
eating breakfast. Several factors may 
contribute to oral malodour, including tongue 
coating, deep carious lesions, exposed 
necrotic tooth pulps, periodontal disease, 
pericoronitis, mucosal ulcerations, healing oral 
mucosa wounds, peri-implant disease, 
impacted food or debris, imperfect dental 
restorations, unclean dentures and oral 
carcinoma [5-15].  
 
Volatile sulphur compounds (VSC), namely 
hydrogen sulphide (H2S) and methyl 
mercaptan (CH3SH) are the main cause of oral 
malodour [16].  These substances are by-
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products of the action of bacteria on proteins.  
A recent study demonstrated that mercaptan is 
the main contributor of intra-oral halitosis, 
while dimethyl sulphide (C2H6S) is the main 
contributor of extra-oral or blood-borne 
halitosis [17].  However, other substances, 
such as organic acids, ammonia and amines, 
have also been implicated in oral malodour 
[18-19]. 
 
The aetiologies of non-oral malodour include 
upper respiratory tract problems, particularly 
sinusitis and polyps [20], gastrointestinal tract 
disturbances [21-22], and some metabolic 
disorders such as diabetes mellitus [23].  Oral 
malodour is also noticed after eating certain 
foods, such as garlic, and among heavy 
smokers.  It may also manifest as a side-effect 
of some drugs that reduce salivary flow, such 
as antidepressants, antihistamines, 
antipsychotics, antihypertensives, 
decongestants and narcotics [24-27].  
 
The prevalence of oral malodour varies in 
different parts of the world. In western 
societies, embarrassment and discomfort are 
the main reasons for seeking professional 
care.  A thorough literature search reveals lack 
of studies on halitosis in Libya.  
 
AIMS OF THE STUDY 
Our aim was to investigate the prevalence of 
halitosis, oral hygiene practices and related 
oral diseases, such as dental caries and 
periodontal diseases among a sample of 
Libyan students and employees.  
 
MATERIALS AND METHODS 
In a pilot study of 65 volunteers, we used the 
self-administered questionnaire previously 
used by Almas et al., [28]. Based on the 
results, we introduced some modifications in 

the questionnaire.  The modified structured 
questionnaire (see appendix) was self-
administered to six hundred Libyan volunteers 
at 3 universities, 7 schools, 4 government 
departments and 5 private accounting and 
consultation offices.  Each, were given a 
certain number of questionnaires to complete.  
All volunteers were over the age of 12 years.  
 
An Arabic information sheet explaining the 
need for the study and the procedure for 
responding to the questionnaire was enclosed 
as a cover sheet. 
The data was entered into a FoxPro database 
and imported into Statistical Package for 
Social Sciences (SPSS) version 12.0 for 
analysis. Questionnaires with missing data 
were excluded from the study.  The data was 
analyzed for frequency distributions, and the 
Chi-square test was used to find significance 
of differences between frequencies and to test 
for correlation between halitosis and variables 
of oral hygiene practices.  The significance 
level (p-value) was set at 0.05. 
 
RESULT 
Of 600 questionnaires distributed, 102 were 
either not returned or were incomplete, leaving 
498 questionnaires for the analysis.  Non-
respondents included students at schools and 
universities and employees in the public and 
private sectors. No obvious differences were 
noticed between respondents and non-
respondents.  
Forty three percent of the subjects were males 
and 57% were females. Approximately, 9% of 
the subjects were under 16 years and 50% 
were above 24 years of age. The age 
distributions of the respondents are shown in 
figure 1.  
 

 
Male (43%) Female (57%) 

  
 
 
 

Figure 1: Age distribution of males and females 
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Self-perceived malodour was reported by 44% 
of the males and 54% of the females, and 
13.1% of the females and 13.6% of the males 
were unable to decide if they had malodour 
(Table 1).  Approximately 14% of males and 
13% of females were examined for malodour 
by a dentist, whereas 1.5% of males and 1.3% 
of females were examined by a physician.  
Dentists provided treatment for 9.6% of the 
subjects, and only 1.8% of the respondents 
were treated by physicians.  
 
Twenty eight percent of the males and 33.1% 
of the females used commercial products, 
such as mouth wash and mint chewing gum.  
Use of traditional medicine, such as clove oil, 
was reported by 20.6% and 15.5% of the 
males and females, respectively. 
 
As shown in table 2, 30-39% of the subjects 
reported having relatives who complain of 
malodour.  Females reported a significantly 
higher prevalence of malodour among 
relatives than males (p= 0.001).  A nearly 
equal proportion of males and females 
reported that bad breath had interfered with 
their social life or with their work during the 
previous month (Table 1).  Malodour was 
reported with the highest frequency (68%) 
during wake up time. In 20-23% of the 
respondents, malodour was perceived during 
thirst or hunger. A small percentage (<10%) of 
the respondents, reported malodour during 
morning, talking, afternoon or throughout the 
day.  
In the hand-on-mouth test, there was a 
significant difference in prevalence of self-
perceived malodour between males and 
females (23% and 32%, respectively, p=0.04, 
(Table 3).  
A wide variety of oral hygiene practices was 
observed (Table 4).  Almost 90% of the 
females practiced brushing regularly, which is 

a significantly higher proportion (p<0.001) than 
for males (75.7%).  About 64% of the subjects 
who practiced brushing reported malodour 
during wake up time.  
 
About 21% of the respondents used dental 
floss, while mouthwash was used by about 
15%.  Use of tooth picks was significantly 
more among males (39%, p<0.001), when 
compared with females (24%).  About 61% of 
the subjects who used tooth picks had 
malodour during the wake up time. 
There had been significant differences in use 
of miswak as well.  Twenty four percent of the 
males used miswak in comparison to 11% of 
females (p=0.001).  
 
Fifty one percent of the males and 49.6% of 
females had dental caries.  Bleeding gums 
was reported by an almost equal proportion of 
females and males (31.3% and 33.2%, 
respectively).  Forty seven percent of the 
males and 40% of the females described 
having a tongue coating.  
Smoking habits among males and females 
showed a significant difference (p<0.001); 
about 17% of males and 1% of females were 
smokers.  Use of tooth brush was significantly 
more prevalent (p=0.004) among non-smokers 
(85%) than among smokers (68%).  
The prevalence of dry mouth was almost 
similar between females and males (20% and 
22%, respectively).  Drinking of tea was 
significantly more common among males than 
females (53% and 34%, respectively; 
p<0.001).  Similarly, coffee-drinking practice 
was seen to be more common among males 
than females (35% and 30%, respectively). 
Chi square test analysis revealed no 
correlation between self-perceived malodour 
and oral hygiene variables.  
 

 
Table 1: Prevalence of self-reported oral malodour and interference with social life 

 Self-perception of oral malodour Interference with social life 

Gender Yes  
(%) 

No (%) Don’t know 
(%) 

Total  
Yes No 

(%) 
Don’t know  

(%)  

Male 95 (44.4) 90 (42) 29  
(13.6) 

214 27 
(12.6) 

155 
(72.4%) 

32 
(15%) 

Female 154 
(54.2) 

93 
(32.7) 

37  
(13.1)

284 35 
(12.3%)

220 
(77.5%) 

29 
(10.2%)

Total 249 183 66 498 62 375 61 
 p=0.072   p=0.123 

*P value= difference between males and females 

  



Halitosis among Libyan population www.ljm.org.ly 

Page 4 of 9 
Libyan J Med, AOP: 080527 

Table 2: Prevalence of malodour among 
relatives 

 
Table 3: Frequency of self-perceived 
malodour according to hand-on-mouth test  

 
DISCUSSION 
Oral malodour is a common problem among 
general population and evidences reveal that it 
forms about 85% of all bad breath [20].  In 
spite of the wealth of information on the 
condition, identification of the actual cause 
remains sometimes difficult.  In many studies, 
including ours, the assessment of malodour 
relies on the subject’s self-perception.  Many 
professionals do not consider this method to 
be reliable because it is subjective, and 
obviously, the method is not standardized 
among participants.  Nevertheless, despite its 
shortcomings, this method has been the most 
commonly used organoleptic technique of 
evaluating malodour [29].  

Malodour is common among all ages [30].  We 
found that 25% of the respondents aged 12-16 
years claimed to have noticed that their oral 
breath smelled bad.  Furthermore, when these 
volunteers were asked to do the hand-on-
mouth test, 36% of them were positive. Many 
families have long been taught that the mouth 
is the sole source of bad odour and are 
unaware of the other factors such as enlarged 
tonsils or nasal polyps that might cause this 
condition, particularly in children.  Therefore, 
the dental surgeons are encouraged to 
perform a thorough examination if no oral 
etiologies are apparent. 
 
Self-perception of malodour was reported by 
44% of the males and 54% of the females.  
Although these figures are within the range of 
other studies [28, 31] and the differences are 
insignificant, it appears that females were 
more capable of detecting malodour than 
males.  However, these findings can not be 
ascertained, as the self-estimation procedure 
is subjective and correlates poorly with 
objective assessment of patient’s perception of 
bad breath [32].  Furthermore, females are 
invariably more concerned about their oral 
hygiene and appearance and this may 
explains the over-exaggerated self-perception 
percentage [4]. About 14% of the respondents 
were diagnosed by dentists, who provided 
treatment for approximately 10% of these 
subjects.  On the other hand, a few 
respondents (2-2.5%) approached physicians 
for diagnosis, and an even less number (1.8%) 
were given treatment or advice by physicians.  
Diagnosis of oral malodour is primarily the 
responsibility of the dental surgeons.  In view 
of the widespread awareness of malodour, the 
small percentage (14%) diagnosed by dentists 
reflects their negative role in detection and 
treatment of the condition.   
 

 
Table 4: Distribution of oral hygiene practices among males and females 

Male Female Significance Variable 
Yes No Yes No p-value 

Brushing 162 
(75.7%) 

52 
(24.3%) 

255 
(89.9%) 

29 
(10.1%) 

0.000 

Flossing 44 
(20.6%) 

170 
(79.4%) 

63 
(22.2%) 

221 
(77.8%) 

0.663 

Mouth wash 31 
(14.5%) 

182 
(85%) 

45 
(15.8%) 

239 
(84.2%) 

0.476 

Tooth picks 84 
(39.3%) 

130 
(60.7%) 

68 
(23.9%) 

216 
(76.1%) 

0.000 

Miswak 51 
(23.8%) 

163 
(76.2%) 

31 
(10.9%) 

253 
(89.1%) 

0.001 

*P value= difference between males and females 

Relatives' malodour 
Gender 

Yes No Don’t 
know 

Male 66  
(30.8%) 

87  
(40.7%) 

61 
(28.5%) 

Female 112  
(39.4%) 

109  
(38.4%) 

63 
(22.2%) 

  p=0.001  
*P value= difference between males and females 

Gender Yes (%) No (%) 
Male 50 (23.4) 164 (76.6) 

Female 90 (31.7) 194 (68.3) 

Total 140  358  
 p=0.041 

*P value= difference between males and females 
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Special clinics or centers that deal with such 
conditions have not yet been established in 
Libya.  Moreover, our considerable experience 
of working in Libya leads us to believe that 
dental professionals in the community services 
and in the private sector do not devote 
adequate time and efforts for proper 
examination of patients with bad breath.  
Consequently, if a dental cause is not evident, 
patients are quite likely prescribed a 
mouthwash.  
 
Bad breath can have a distressing effect that 
may become a social handicap and the 
affected person may avoid socialising.  In this 
study, almost equal percentages of males and 
females admitted that oral malodour interfered 
with their social life.  Interestingly, the females 
reported significantly more relatives 
complaining of oral malodour than males, but 
the differences can not be explained.  
 
A considerable percentage of our participant 
subjects (66-70%) reported malodour on 
awakening and 20-23% when they were thirsty 
or hungry.  Sleeping, being hungry or thirsty 
would certainly reduce saliva flow and lead to 
oral malodour.  This is noticeable during the 
fasting month (Ramadan), when people 
abstain from drinking and eating for hours.  
However, in those conditions the bad breaths 
are temporary and disappear once food or 
drinks are taken, and should not be regarded 
as true malodour.  Only 10% of the 
participants revealed malodour during talking, 
in the morning, afternoon or through out the 
day.  These figures are comparable with a 
previous study in Saudi Arabia [28].  
 
It has been estimated that in the developed 
world, 8-50% of people perceive oral malodour 
[30]. The participants in this study were asked 
to assess their oral breath by using the hand-
on-mouth technique (self-perceived malodour).  
More females (32%) reported oral malodour 
than males (23%) at the time of completing the 
questionnaire.  
 
These differences may be related to the 
common trend observed among females and 
their frequent seeking of treatment.  
Lack of oral hygiene, including brushing, use 
of anti-plaque mouthwashes and flossing, has 
been implicated in oral malodour [16, 33-34].  
In this study, the frequency of brushing was 
almost 90% in females and 76% in males.  
This significant difference between females 
and males do not correlate with the prevalence 
of self-perceived malodour of the females.  
The floss and mouth washes had been used 

by less than one quarter of the subjects.  Use 
of tooth picks is common among males (39%) 
in the Libyan community but less so among 
females (24%).  
 
Miswak (a traditional chewing stick) is a 
natural toothbrush made from twigs of the 
Salvadora Persica tree.  It is widely used in the 
Middle East, particularly in Saudi Arabia.  It 
has an antibacterial effect and is as good as 
tooth brush in removing dental plaque and 
reducing gingivitis [35].  Its use among Libyans 
is infrequent; particularly by females and the 
majority of the populations are unaware of its 
effectiveness in prevention and treatment of 
periodontal diseases.  Therefore, the 
population should be acknowledged of its 
merits and encourage its use. 
Some studies have reported correlations 
between measures of oral hygiene and oral 
malodour [28, 34].  However, in our study we 
did not observe such a correlation. In fact 71% 
of the subjects who practiced regular brushing 
and 61% of the subjects used tooth picks 
revealed malodour after wake-up.  In line with 
these findings, John and Vandana [36] could 
not correlate malodour grading with 
periodontal clinical parameters, such as 
plaque index, gingival index, gingival bleeding 
index and pocket depth measurements.  The 
correlation between clinical parameters and 
oral hygiene practices on one hand and oral 
malodour on the other requires further 
investigation.  
 
On average, 50% the subjects had dental 
caries and 31% had gum bleeding.  Dental 
caries and periodontal diseases are potential 
factors contributing to the bad breath. 
However, in the present study neither showed 
any correlation with the oral malodour.  Coated 
tongue is probably the most implicated factor 
in the etiology of the oral malodour as a result 
of bacterial fermentation and subsequent 
release of VSC and other products [37].  The 
coated tongue was noticed by 47% of the 
males and about 40% of the females.  It has 
been thought that scraping of the tongue as a 
part of oral hygiene results in reduction of 
malodours and bacteria [38-39], a recent study 
however; found no differences [40]. 
 
Smoking has been defined as an extrinsic 
cause of oral halitosis [10]. Seventeen percent 
of the males and 1% of the females were 
smokers.  The stereotype in the Libyan 
community females are non-smokers.  Our 
study shows that fewer smokers brushed their 
teeth than non-smokers.  However, smoking 
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showed no association with self-perceived 
malodor.  
 
Mouth dryness was reported by 20% of the 
females and 22% of the males. Low salivary 
flow (xerostomia) reduces the oral cleansing 
effect and enhances tongue coating and 
potential malodour [41].  
 
Tea is one of the most preferred drinks in the 
culture.  The number of males drinking tea 
(53%) significantly exceeded the females 
(35%).  Also, the males drinking coffee were 
slightly more than the females.  Information 
available on the role of these two drinks in oral 
malodour is scarce, though some studies 
reported an association between drinking tea 
or coffee and reduction in certain oral 
microorganisms [42].  
 
In conclusion, our results indicate that the 
prevalence of self-perceived malodour among 
Libyans is within the range reported by other 
studies.  However, these findings need to be 
corroborated by objective examination to 
ascertain the prevalence.  The public is 
probably not fully aware of the potential 
causes of oral malodour and its treatment. The 
role of dental professionals in maintaining 
good oral health should be emphasized in the 
community.  There is a great demand to 
control and reduce the incidence of the dental 
caries and periodontal diseases.  These two 
ailments require special attention and efforts to 
minimize their complication.  
 
The smokers should be encouraged to refrain 
from smoking and practice brushing.  The 
study recommends further investigations using 
the standard clinical methods available to 
assess the bad breath problem.  
  

 
CORRESPONDING AUTHOR: 
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Appendix 
 

 
 A Questionnaire about Oral Hygiene,  

Smoking and Self-Perceived Oral Malodor Among  
Libyan population  

 
 إستبيان حول صحة الفم وعادة التدخين و رائحة الفم

 
Serial no: _______  
 
Date: _______________          
 
Age: __________   العمر                                                                                                       :
  

Under 16  سنة                                                                                                   16أقل من  
                    18 -16من  18 - 16
 21 -19من  21 - 19
 24 -22من  24 - 22
Over 24  24أآثر من 
 

Gender: الجنس:  
Male ذآر 
Female ثيأن 
  
 

Q1. Can you smell your own breath?                                                                  هل تستطيع شم رائحة فمك؟ 
Yes نعم 
No لا 
Do not know لا اعرف 
 

Q2. Do any of your relatives have a breath problem?   آريهة بالفم؟    هل احد من اقربائك يشكو من رائحة     
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Yes نعم 
No لا 
Do not know لا اعرف 
 

 Q3. Have you ever had an examination for bad breath by:    :هل قمت بالكشف عن سبب رائحة فمك بواسطة
Yes نعم Dentist  

 لا No    طبيب الاسنان
 

Yes نعم Physician   
 لا No    الطبيب العام
 

Q4. Have you ever received any treatment from your practitioner for bad breath? 
 هل تلقيت علاج ما لرائحة فمك من قبل الطبيب؟                                                                                 

Yes نعم Dentist   
 لا No  طبيب الاسنان
 

Yes نعم Physician 
 لا No     الطبيب العام
 

Q5. Have you ever treated yourself for bad breath by:            :   بإستخدام الكريهه        هل قمت بعلاج رائحة فمك
  

Yes نعم 
No لا Self medication 

 علاج ذاتي
Name إسم العلاج 

 
Yes نعم 
No لا Traditional medicine 

 سم العلاجإ Name علاج تقليدي
 

Q6. Over the last month, had your breath interfere with your social life? 
هل سببت رائحة فمك حرجاً في حياتك الاجتماعيةً؟                                                  , خلال الشهر الماضي  

Yes نعم 
No لا 
Do not know لا ادري 
 

Q7. At what time of the day do you feel your breath is worse? 
 في اي وقت من اليوم تشعر بأن رائحة فمك أسوا ما يمكن؟                                                                   
When you wake up عند الاستيقاظ 
When you are hungry ًعندما تكون جائعا 
When you are thirsty ًعندما تكون عطشا 
While talking with others عند التحدث مع الآخرين 
In the morning في الصباح 
In the afternoon في المساء 
Throughout the day خلال آل اليوم 
 

Q8. Put your right palm in front of your mouth and exhale (breath out). Do you have bad breath? 
ف يدك اليمني امام فمك ثم أزفر فيها فهل تستطيع شم رائحة آريهة؟                                              ضع آ                        

Yes نعم 
No لا 
 

Q9. Oral Hygiene:                                صحة الفم                                                                 :  
(a) Do you brush your teeth every day?                                                    هل تقوم بتنظيف اسنانك يومياً؟   
Yes نعم 
No لا 
 
(b) Do you use miswak every day?                                                               هل تستعمل المسواك يومياً؟ 
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Yes نعم 
No لا 
 
(c) Do you use mouthwash regularly?                                             هل تستعمل محاليل المضمضة بانتظام؟ 
Yes نعم 
No لا 
 
(d) Do you use dental floss regularly?                                         هل تستعمل خيوط تنظيف الاسنان بانتظام؟ 
Yes نعم 
No لا 
 
(e) Do you use toothpick regularly?                                                   هل تقوم باستخدام عود اسنان بانتظام؟ 
Yes نعم 
No لا 
 

Q10.  
(a) Do you have tooth decay (dental caries)?                                                 هل لديك تسوس بالاسنان؟ 
Yes نعم 
No لا 
 
(b) Do you have a bleeding gum?                                                           هل تعاني من نزيف باللثة؟        
Yes نعم 
No لا 
 

Q11. 
(a) Do you have a dry mouth?                                                                         هل تعاني من جفاف الفم؟ 
Yes نعم 
No لا 
 
(b) Do you smoke?                                                 دخين؟                                         هل تمارس عادة الت  
Yes نعم 
No لا 
 
(c) Do you drink tea regularly?                                                                        هل تتناول الشاي بانتظام؟   
Yes نعم 
No لا 
 
(d) Do you drink coffee regularly?                                                                   هل تتناول القهوة بانتظام؟   
Yes نعم 
No لا 
 
(f) Is your tongue coated with white or yellowish deposits?                     هل لسانك مغطأ بطبقة بيضاء او 

                                                                                                                            صفراء؟                 
Yes نعم 
No لا 
 

THANKS FOR YOUR HELP 
 شكراً لتعاونكم
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