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Abstract
Background: Halitosis is the unpleasant odor that comes from the mouth; conditions intra-orally such as bad oral hygiene,
poor restorations, gingival inflammation, and periodontal diseases contribute to halitosis. Successful treatment is connected
to recognizing the related factors and treat them effectively. Objectives: The purpose of this study is to evaluate the selfperceived halitosis prevalence, and associated oral hygiene practices among dental students from National Ribat University
Khartoum/Sudan. Methods: A cross-sectional study has been carried out. A structured self-administered questionnaire
was given to undergraduate healthy students. Chi-square was used to test differences between frequencies and to assess
the correlation between halitosis self-perception and oral hygiene measures. Results: The study was carried out on
150 healthy dental students; 94 females and 56 males. Self-perceived malodor is more common among males (P=0.04).
The use of commercial productsto alleviate bad breath, and mouthwash are more widespread among females (P=0.003,
P=.002). Males reported a significantly higher prevalent malodor among relatives and more repeated bad breath when
they did the hand on mouth test (P=0.02). Usage of toothpicks is more among males (P=0.02).Self-perceived bad breath
significantly related to practices of oral hygiene involving regular brushing (P=0.01), flossing (P=0.000), mouthwash and
toothpicks usage (P=0.000). Conclusion: Undergraduate students’ self-perceived malodor prevalence is comparable to the
other studies. The knowledge about halitosis should be fostered, and the dental professionals should improve the health
understanding in the society.
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1. Introduction
Halitosis is the unpleasant odor that comes from the
mouth1.Malodor that have its origin from the mouth is
found in 80-90% of cases2. Conditions intra-orally such
as bad oral hygiene, coated tongue, sites of extraction,
necrosis, caries, impaction of food, prosthetic appliances
poor restorations, gingival inflammation, and periodontal
diseases contribute to halitosis3-5. The non-oral malodor
causes include upper respiratory tract and gastrointestinal tract disorders and specific drugs6.
*Author for correspondence

Volatile sulfur compounds (VSCs) are foul smelling
bacterial chemical end-products. Non-sulfur containing
compounds have a restricted relation oral malodor7. VSCs
such as methyl mercaptan, hydrogen sulfide, dimethyl
disulfide, and dimethyl sulfide make more than 90 % of
the foul odors8.
Patients having periodontal diseases have increased
number of leukocytes in the saliva and the level of generated methyl mercaptan are correspond with exudate of
the gingiva, bleeding on probing, and depth of the pocket.
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VSCs may participate in the periodontal disease advancement9.
McNamara and colleagues stated that the change in
incubated saliva microbial flora from a predominately
gram-positive to a predominately gram-negative anaerobic flora is consistent with the formation of foul odors
from10.
Halitosis is categorized into genuine, halitophobia
halitosis, and pseudo-halitosis(11);the genuine halitosis
is intensive and over the appropriate social level, if the
person still suffers from oral malodor after genuine
malodor treatment, the condition is diagnosed as
halitophobia. If the malodor is not recognized by other
people but the person constantly complains of it, it is
diagnosis is pseudo-halitosis11.
Effective treatment is linked to recognizing the contributing elements and treat them efficiently. Patient will
go through evaluation which involves evaluation of the
medical history, oral hygiene, and dental health. After the
reasons of the existing dental health problem has been
established, the dentist will construct a plan that include
various treatments, counting on the patient’sdemands16.
The optimum aim of treatment for oral malodor
should be targeted at microorganisms and correlated
substrates removal or reduction with better oral hygiene
and control of periodontal disorders. When the plaque
and microorganisms’ are controlled, their VSCs making
abilities are decreased16.
The objective of the study is to evaluate the self-perceived halitosis prevalence, and associated oral hygiene
practices among dental students from National Ribat
University Khartoum/Sudan.

2. Materials and Methods
A cross-sectional study has been carried out in College of
Dentistry/ National Ribat University in Khartoum State/
Sudan. A structured self-administered questionnaire was
given to undergraduate healthy students aged20-24 years
old.
The questionnaire was developed by reviewing the
literature to investigate self-perception of halitosis and
other factors related to it including the timing of oral
halitosis, treatment done for the oral malodor, gingival bleeding and caries, dryness of oral cavity, smoking,
tea and coffee drinking routine, coated tongue, and oral
hygiene practices.
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A pilot survey was done to assess the questionnaire’s
validity, the feasibility of the study and gain information
to promote the study.
Ethical approval was given from the research committee at the National Ribat University – Faculty of Dentistry,
subsequently verbal consent was obtained from the participants after describing the aim of the study.
The analysis of the data was done using the SPSS version 20. Analysis for frequency distribution was done.
Chi-square was used to assess differences between frequencies and to investigate the correlation between oral
malodor self-perception and practices of oral hygiene.

3. Results
The study was done on 150 healthy dental students, 94
females and 56 males, the response rate was 97%. About
7.1 % of males (P=0.04) and 1.51 % of females were diagnosed having halitosis by a dentist and 3.6 % of the males
and 1.1 % of the females were diagnosed by physicians
smelling their exhaled air odor. Almost 3.6 % of males
and 1.1 % of females’ students have been given treatment
from their physicians.
The use of commercial products to alleviate oral bad
breath is significantly (P=0.003) more among females
(53.2%) than males(28.6%).The use of traditional medications, such as clove oil, is nearly equal between males and
females; 12.5 % and 12.8 % of males and females respectively.
About 19.6% of males and 7.4% of females stated having present malodor among relatives (P=0.02). There is
a significant difference in prevalence of self-perceived
malodor between males and females (48.2% and 31.9%,
respectively, P=0.04). About 23.1% of males and 18.1%
of females had frequent bad breath on hand on mouth
assessment (P=0.02). Malodor is more prevalent after
wake up time (69.6% for males and 63.8% for females).
In 41.1% of the males’ and 28.7% of the females’ participants, malodor is present with thirst or hunger. Less
than thirteen percent of the students are having malodor
during morning, afternoon or throughout the day.
Differences in oral hygiene practices was seen,
almost91.1% and 96%of the males and females respectively brush their teeth in regular basis. About 17.9% of
the males and 30.9% of females floss their teeth, while
mouthwash is used by about 19.6% males and significantly more by (44.7 %) females (P=0.002). Toothpicks
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usage is significantly (P<0.02) more among males (41.1%)
when compared with females (23.4%).
There had been significant variance in use of miswak
(Twig made from the Salvadora persica tree; called
Arak), about12% of the males use miswak against 2.1% of
females (P=0.01).
Almost 55.4% of the males and about 47.9% of females
have caries, while twenty-five percent of the males and
12.8% of females have gingival bleeding. A considerable
percentage of the males (26.8%) and females (20.2 %) of
the females reported having a coated tongue.
Smoking among males and females had a significant
variance (P<0.001); about 26.8% of males and 2.1% of
females were smokers. Mouth dryness is higher in females
than males; 17 % and 12.5 %, respectively. Consumption
of tea and coffee is significantly more common among
males 83.9 % than females 67% (P<0.02).
Self-perceived bad breath significantly related to oral
hygiene practices involving regular brushing (P= .01),
flossing (P=.000). Mouthwash (P=.000) and toothpicks
(P=0.000) usage.

4. Discussion
Diagnosis of the actual halitosis reason is hard sometimes,
in many studies, including this study, the evaluation of
malodor depends on the person’s self-perception. Selfperception of halitosis relies on many factors and not
consistent among people2,17, regardless its limitations, this
method has been the most widely used one for halitosis
evaluation13.
Few students were diagnosed by dentists (P=0.04),
who gave treatment for less than half of them, on the
other hand, a great proportion of the students haven’t visited physicians for diagnosis. Diagnosis of oral malodor
is mainly done by the dentist, but still the percentage of
people receive treatment for it is minimal.
However, a study in United States’ dentists revealed
that 41% of the dentists had six or more patients per week
with bad mouth odor18
In this study, the presence of self-perceived malodor
was less among the females and the use of commercial
products to alleviate bad breath odor was significantly
(P=0.003) more present among females. Causes for this
could be related to that females usually care about their
oral hygiene and behaving appropriately6.

Vol 12 (35) | September 2019 | www.indjst.org

In the developed world it was rated that 8-50% of the
people have self-perceived oral malodor19, Ten to thirty
percent of the United States society suffer regularly from
oral malodor20. Another a study in Japan showed that 24%
of the assessed population suffered from bad breath21.In
a French study, 22% addressed having halitosis22, while a
study in Sweden stated that only 2.4% of the population
participated in the study had bad breath odor23.
When hand on mouth test was done more males
smelled bad breath compared to females (P=.02).
However, these findings cannot be verified, as the selfevaluation is subjective17.
There is agreement that after waking up most people
have bad oral malodor24, considerable proportion of both
males and females participated in the study, reported malodor after waking up and when being thirsty or hungry.
Sleeping and being hungry or thirsty reduce the flow of
saliva and cause halitosis. However, under these circumstances the halitosis disappears after eating or drinking,
and should not be considered as true halitosis. Less than
13% of the participants reported halitosis in the morning,
afternoon or throughout the day, these results are within
the range with a study done in Saudi Arabia25.
Insufficiency in oral hygiene practices, including brushing, mouthwashes and floss usage, has been
implicated in bad breath25. In this study, the brushing is
more frequent in females (96%) than in males (91.1%).
Furthermore, females used mouthwash significantly
more than the males (P=.002). Also, females floss their
teeth more frequent, this reveal better attitude among
females than among males. Porter S and Scully C, found
that teeth brushing among male students was 49-79.5%19.
Toothpicks usage is more among males in the present
study (P=.02). Miswak, the traditional chewing stick that
is commonly used in the Middle East, particularly in Saudi
Arabia, has an antimicrobial action and is as effective
as toothbrush plaque removal and gingival inflammationreduction25. Its use among Sudanese is infrequent;
particularly by females and its effectiveness in prevention
and treatment of periodontal diseases is unrealizable by
a large percentage of the population. Therefore, people
should be educated for its benefits. In this study, it’s use
among males significantly (P=0.01) more than females.
In line with other studies, this study showed a relation
between periodontal clinical measures and oral malodor.
Another study could not find a relation between halitosis
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grading and clinical periodontal measures, such as plaque
index, gingival index, gingival bleeding index, and the
depth of the pocket26. The relation between those parameters and oral hygiene practices on one hand and halitosis
on the other needs more examination.
In the current study, dental caries is higher in males
than females as well as the gingival bleeding, about half of
the students have dental caries. Moreover, the prevalence
of gingival bleeding is almost twice as high among males
comparing to females, caries and periodontal diseases are
factors related to the halitosis19,23.
In younger individuals, the presence of halitosis in the
absence of periodontal disease has been assign to tongue
coating27 and it is an involve development in the halitosis
etiology as a result of fermentation of bacteria and presence of VSCs and others28-29
In the present study, the coated tongue is reported
by 25% of the males which was higher than the females,
tongue cleaning aids in decreasing bacteria and bad
breath30.
Smoking has been identified as a cause of bad breath(28).
The stereotype in the Sudanese community females are
non-smokers, that’s why it was more prevalent among the
males (P=.000). Smoking showed no relation perceiving
malodor and many people smoke to overcome their halitosis, that’s maybe connected to the Olfactory sensitivity
dropping caused by smoking1. However, individuals with
halitosis should be helped to quit smoking6.
Mouth dryness reduces the cleansing effect and causes
tongue coating and bad breath, mouth dryness is more
present among females, in another study in the United
States the dry mouth and bad breath remained persist in
10 to 30% of the population20.
The number of males drinking tea and coffee significantly more than the females (P=.02). Knowledge
available about the effect of those drinks in halitosis islittle31; some studies reported a relation between them and
the reduction in specific oral microorganisms31.

5. Conclusion
The results of this study indicate that the undergraduate
students’ self-perceived malodor prevalence is within the
range of other studies. However, to confirm the halitosis
presence, these findings need to be augmented by objective examination.
The knowledge about halitosis as an individual entity
should be fostered and dental professionals have to be
4
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role models for the society, they should embrace the
populations’ health understanding. The self-reported
information needs to be assessed as there are accuracy
concerns about them.
The study recommends more examination using the
standard methods available to investigate the halitosis
problem. Subjective, self-reported information is needed
to be augmented by objective methods. There should be
aid and assistance for the students to stop smoking and be
free from bad breath.
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