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Background: Oral halitosis, unpleasant or offensive odor to others, has become a major
health concern among the general population, ranking the third most common reason for
seeking a dentist behind dental caries and periodontal disease. Even though there have been
repeated cases of halitosis in Ethiopia, there is no documented evidence.

Objective: The purpose of this study was to determine the prevalence of halitosis in
Northwest Ethiopia and to examine the relationship between halitosis and sociodemographic
factors, oral habits, and health practices.

Methods: From December 2019 to March 30, 2020, a hospital-based cross-sectional study
was conducted. A systematic random sampling method was used to select study participants.
Following informed consent, sociodemographic characteristics were collected using struc-
tured questionnaires, and two qualified dental surgeons performed the oral examination. The
organoleptic test was used to assess the presence of halitosis.

Results: Six hundred sixty-one people took part in the study, with a mean age of 30.0 £14.76
years. The prevalence of oral halitosis was 44.2% (95% CI: 40.39-47.96) among the study
participants. Participants with no formal education were more prone to oral halitosis. Oral
halitosis was common in students (18.5%), low-income individuals (22.2%), rural residents
(12.3%), mouth breathers (19.1%), and participants with poor oral hygiene practices
(15.3%). Independent factors of halitosis included rural residency (AOR=1.40, 95% CI:
1.18, 1.67), low economic status (AOR=1.81, 95% CI: 1.06,3.09), poor tooth brushing
habit (AOR=1.85 (1.31, 2.61), smoking (AOR=2.69 (1.39, 5.21) and dental caries
(AOR=8.74 (5.57, 13.71).

Conclusion: The prevalence of oral halitosis was 44.2% among the study participants. Rural
residency, low monthly income, poor tooth-brushing habit, smoking, and dental caries were
independent factors of halitosis.
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Background

Halitosis, also known as malodor, is a worldwide public health issue." It is a foul or
offensive odor emitted from a person’s mouth.> The most common volatile mole-
cules that cause halitosis are sulfur compounds, amines, nitrogen-containing com-
pounds, alcohols, short-chain fatty acids, aliphatic compounds, and ketones are the
common volatile compounds that cause halitosis.** Etiologically halitosis is classi-
fied into physiologic (type 0), oral (type 1), airway (type 2), gastroesophageal
(type 3), blood-born (type 4) and subjective (type 5).>°
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Halitosis is reported to be the third most common reason
for visiting a dentist, trailing only dental caries and period-
ontal disease.”® The prevalence of halitosis among adults
worldwide ranged from 22% to 50%.” Halitosis has a social
impact on those who suffer from it, affecting their normal
daily activities such as social and professional relationships,
as well as communication.'® Furthermore, it has an impact on
an individual’s confidence, self-esteem, reduces employ-
ment, and overall quality of life.'”'" The psychological effect
of halitosis forced individuals to excessive use of chewing
gums, mouthwashes, or medications to mask the odor and
find a solution to this distressing problem.'?

Halitosis has a multifactorial etiology, but the main factor is
the decomposition of organic matter by proteolytic anaerobic
bacteria."> Poor oral hygiene, misaligned tooth, fault restora-
tion, wound infection, smoking, alcohol, some foods, dry
mouth, stress, obesity, periodontal disease, ill-fitting denture,
and upper respiratory tract infections were the commonly
reported causes of halitosis were the common causes.'*'* In
the general population, 80—85% of halitosis cases were caused

13,15

by intraoral factors, with the remaining 10% caused by

upper respiratory tract infections.'®!”

To date, there is a scarcity of data on the prevalence and
associated factors of oral halitosis in Ethiopia. Therefore,
this study aimed to determine the prevalence of oral halitosis

and its associated factors in Northwest Ethiopia.

Patients and Methods
Setting

A hospital-based cross-sectional study was conducted at the
University of Gondar Comprehensive specialized hospital
dental clinic from December 1, 2019, to March 30, 2020.
The hospital serves more than 7 million people in the
catchment area. The dental clinic is one of the specialty
centers in the University of Gondar comprehensive hospi-
tal, which has both outpatient and inpatient departments.

Study Participants

The source population included all patients who visited the
University of Gondar comprehensive specialized hospital,
while the study population included those who visited the
dental clinic during the data collection period.

Exclusion Criteria
Participants who met the following criteria were excluded
from the study.

e A patient with a dental emergency or who was criti-
cally ill

e A history of tooth extraction within a week

e Patients who refused to sign a consent form

e Pregnant women

e Participants fasted from the previous midnight until
the time of evaluation

e Individuals with sore throat and sinusitis, neurologi-
cal, psychiatric, or behavioral disorders

Sampling Technique and Procedures

The single population proportion formula was used to calcu-
late the sample size. Assuming a prevalence of 50% (no
previous study in Ethiopia), a margin of error of 4%, and
a non-response rate of 10%, the final sample size was 661.

Sampling Procedure

A systematic random sampling method was employed to select
the study subjects. The sampling interval (K) was calculated by
dividing the predicted number of participants per month by the
sample size. A lottery method was used to determine the first
study participant and every fourth patient was included in the
study (K=4) until the desired sample size was achieved.

Data Collection

The questionnaire used in this study was adapted from
previous studies.'®2° The questionnaire includes informa-
tion about sociodemographic characteristics (such as sex,
age, marital status, occupation, residency, and monthly
income), oral hygiene practice, dietary habits, smoking
history, and systemic disease. Moreover, the intraoral
examination includes information about dentition status,
periodontal condition, and occlusal relationship.

The study included questionnaire administration and
clinical oral examination. Data on the self-administered
questionnaire was collected in the waiting area of the
dental clinic before the intraoral examination.

Oral Examination/Organoleptic Test

Two calibrated dentists performed the intraoral examination
and organoleptic test. The magnitude of the odor was graded
on a scale of 0 to 5 (0: no odor, 1: barely noticeable, 2: slight but
noticeable, 3: moderate, 4: strong, and 5: extremely strong).*'
To reduce the procedures, the two dentists did the organoleptic
test at the same time; nevertheless, neither of them was aware of
the other examiner the assessment. Participants with an orga-
noleptic test score of >2 were considered as having oral

halitosis.”*** The organoleptic test was performed 2 hours
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after breakfast to avoid false results caused by fasting and
certain diets that alter the odor of the oral cavity.”® There was
a 5-minute break between each examination to standardize the
clinical examination and avoid adaptation.

Quality Assurance

To ensure the study’s quality, a pilot test was performed on
70 individuals who shared the same socio-demographic
characteristics as the study’s participants. Some amend-
ments were made to the prepared questionnaire based on
the results of the pilot test. For five days, data collectors
were trained on research ethics, study objectives, data
confidentiality, and consent.

Data Analysis

Data were cleaned, coded, and entered using the Epi-Info
version 7. SPSS software (version 26) was used to analyze
the data. Categorical variables were presented using frequencies
and percentages. Binary logistic regression models were used to

evaluate the presence of a statistical association between inde-
pendent factors and halitosis. Study variables with a P-value of
<0.2 were entered into the multivariable model to control the
possible confounders. The level of significance was set at 5%.

Ethical Consideration

The Institutional Review Board (IRB) of the University of
Gondar approved the study (V/P/RCS/05/149/2019). Written
consent was obtained from each study participant, and written
assent was taken from parents or legal guardians for under 18
years children. The authors tried to minimize the study parti-
cipant’s confidentiality by avoiding personal identifiers.

Results
Sociodemographic Characteristics of the
Study Participants

Six hundred sixty-one participants were involved in the study
with a response rate of 100%. The mean age of the study
participants was 30.0+14.766 (SD) years with a median age

Table | The Prevalence of Halitosis According to the Socio-Demographic Characteristics of the Study Participants

Socio-Demographic Characteristics Halitosis P-value
Yes No Total

Sex Male 143 (21.6%) 195 (29.5%) 338 (51.1%) 0.347
Female 149 (22.5%) 174 (26.3%) 323 (48.9%)

Age 12-34 208 (31.5%) 274 (41.5%) 482 (72.9%) 0.2428
3549 50 (7.6%) 46 (7.0%) 96 (14.5%)
50-90 34 (5.1%) 49 (7.4%) 83 (12.6%)

Marital status Single 137 (20.7%) 170 (25.7%) 307 (46.4%) 0.64
Married 149 (22.5%) 178 (26.9%) 327 (49.5%)
Divorced 6 (0.9%) 21 (3.2%) 27 (4.1%)

Educational status llliterate 90 (13.6%) 53 (8.0%) 143 (21.6%) 0.000
14 44 (6.7%) 54 (8.2%) 98 (14.8%)
5-8 42 (6.4%) 54 (8.2%) 96 (14.5%)
9-12 28 (4.2%) 49 (7.4%) 77 (11.6%)
College/University 88 (13.3%) 159 (24.1%) 247 (37.4%)

Occupation Farmer 48 (7.3%) 50 (7.6%) 98 (14.8%) 0.000
Student 122 (18.5%) 112 (16.9%) 234 (35.4%)
Governmental employee 36 (5.4%) 83 (12.6%) 119 (18.0%)
NGO-employee 0 (0.0%) 15 (2.3%) 15 (2.3%)
Merchant/personal bushiness 86 (13.0%) 109 (16.5%) 195 (29.5%)

Residency Urban 211 (31.9%) 308 (46.6%) 519 (78.5%) 0.001
Rural 81 (12.3%) 61 (9.2%) 142 (21.5%)

Monthly income < 1000 ETB 147 (22.2%) 152 (23.0%) 299 (45.2%) 0.000
10002500 ETB 92 (13.9%) 96 (14.5%) 188 (28.4%)
22501 ETB 53 (8.0%) 121 (18.3%) 174 (26.3%)
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of 28.0. The majority of the study participants (72.9%) were
within 12-34 years. More than 1/3 of the study participants
attended college/university and 3/4™ of the study participants
were urban residents (Table 1).

The Prevalence of Halitosis Among the
Study Participants

The prevalence of oral halitosis was 44.2% among the
study participants (95% CI: 40.39-0.4796). Halitosis was
found in 1/3™ (31.5%) of participants aged 12 to 34 years.
The prevalence was relatively high in rural residents
(22.3%), and participants with low monthly income

(22.2%) (Table 1). Furthermore, 55.2% of participants
with poor tooth brushing habits had oral halitosis. Oral
halitosis was common in mouth breathers (58.6%), smo-
kers (66.7%), and patients with dental caries (81.3%)
(Table 2).

Factors Associated with Halitosis Among
the Study Participants

Variables, which had a significant association in the bivari-
ate analysis (age, educational status, occupation, residency,
monthly income, tooth brushing habits, smoking, and den-
tal caries), entered into the multivariate logistic regression

Table 2 Prevalence of Halitosis Among the Study Participant According to the Oral Health Practice, Oral Habits and Dietary Factors

Risk Factors Halitosis Total P-value
Yes No

A habit of tooth brushing Yes 191 (28.9%) 287 (43.4%) 478 (72.3%) 0.000
No 101 (15.3%) 82 (12.4%) 183 (27.7%)

Frequency of tooth brushing After every meal 0 (0.0%) 7 (1.1%) 7 (1.1%) 0.000
Twice/day 0 (0.0%) 34 (5.1%) 34 (5.1%)
Once/day 75 (11.3%) 63 (9.5%) 138 (20.9%)
Some times 123 (18.6%) 183 (27.7%) 306 (46.3%)

Timing of tooth brushing Before bed 0 (0.0%) 21(3.2%) 21 (3.2%) 0.000
Morning 83 (12.6%) 122 (18.5%) 205 (31.0%)
Morning and before bed 14 (2.1%) 27 (4.1%) 41 (6.2%)
No fixed time 88 (13.3%) 117 (17.7%) 205 (31.0%)

Way of tooth brushing Horizontal stroke 157 (23.8%) 232 (35.1%) 389 (58.9%) 0.002
Vertical stroke 21 (3.2%) 35 (5.3%) 56 (8.5%)
Semi-circular 13 (2.0%) 14 (2.1%) 27 (4.1%)
Gum to incisal edge 7 (1.1%) 0 (0.0%) 7 (1.1%)

Carbohydrate foods Yes 209 (31.6%) 275 (41.6%) 484 (73.2%) 0.037
No 83 (12.6%) 94 (14.2%) 177 (26.8%)

Breathing pattern Through the mouth 126 (19.1%) 89 (13.5%) 215 (32.5%) 0.000
Through the nose 124 (18.8%) 173 (26.2%) 297 (44.9%)
Both 42 (6.4%) 107 (16.2%) 149 (22.6%)

Smoking history Yes 28 (4.2%) 14 (2.1%) 42 (6.4%) 0.008
No 264 (39.94) 355 (53.7) 619 (93.6)

Systemic disease Yes 40 (6.1%) 21 (3.2%) 61 (9.2%) 0.000
No 252 (38.1%) 348 (52.6%) 600 (90.8%)

Periodontal disease Yes 68 (10.3%) 0 (0.0%) 68 (10.3%) 0.001
No 224 (33.9%) 369 (55.8%) 593 (89.7%)

Dental caries Yes 122 (18.5%) 28 (4.2%) 150 (22.7%) 0.000
No 170 (25.7%) 341 (51.6%) 511 (77.3%)

Malocclusion Yes 35 (5.3%) 0 (0.0%) 35 (5.3%) 0.007
No 257 (38.9%) 369 (55.8%) 626 (94.7%)
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model as independent variables for the outcome of halito-
sis. The analysis showed that residency, monthly income,
tooth-brushing habits, smoking, and dental caries were
identified as independently associated with halitosis
(Table 3).

Discussion

The prevalence of halitosis was found to be 44.2% (95%
CI: 40.39-0.4796) which is consistent with a study done in
Saudi Arabia (42.1%).>” However, this result is higher
than a study done in Kuwait (23.3%)*° and lower com-
pared with studies done in Pakistan (75.1%)*° and Brazil

(63%).*" The difference might be due to variation in the

study population and socio-demographic variation

between the countries.

The present study found that oral halitosis was high in
smokers where smokers were 2.69 times at risk of develop-
ing halitosis than nonsmokers (AOR= 2.69, 95% CI: 1.39,
5.21) which is consistent with previous studies.>***** This
might be due to some volatile compounds in cigarettes.*’
Furthermore, participants with dental caries were 8.74 times
more likely to develop halitosis than non-carious patients
which is similar to a study done in Brazil (AOR=3.8, 95%
CI: 1.6-9.2).%° The high prevalence of halitosis might be due

Table 3 Logistic Regression Analysis to Show the Relation Between Halitosis and Associated Factors Among Participants Involved in

the Study
Variables Halitosis AOR
Yes No
Marital status Single 137 (20.7%) 170 (25.7%) 2.88(0.84,9.03)
Married 149 (22.5%) 178 (26.9%) 4.41(2.16,17.10)
Divorced 6 (0.9%) 21 (3.2%) |
Educational status llliterate 90 (13.6%) 53 (8.0%) 24.72(8.95,68.29)
14 44 (6.7%) 54 (8.2%) 1.52(0.84, 2.73)
5-8 42 (6.4%) 54 (8.2%) 1.17(0.64,2.13)
9-12 28 (4.2%) 49 (7.4%) 0.97(0.52, 1.78)
College/University 88 (13.3%) 159 (24.1%) |
Occupation Farmer 48 (7.3%) 50 (7.6%) 0.05(0.02, 0.16)
Student 122 (18.5%) 112 (16.9%) 3.12(1.71, 5.68)
Governmental employee 36 (5.4%) 83 (12.6%) 0.75(0.40, 1.40)
NGO-employee 0 (0.0%) 15 (2.3%) 0.67 (0.12, 1.63)
Merchant/personal 86 (13.0%) 109 (16.5%) |
bushiness
Residency Urban 211 (31.9%) 308 (46.6%) |
Rural 81 (12.3%) 61 (9.2%) 1.94(1.33, 2.82)
Monthly income < 1000 ETB 147 (22.2%) 152 (23.0%) 1.81(1.06,3.09)
10002500 ETB 92 (13.9%) 96 (14.5%) 2.21(1.29,3.79)
22501 ETB 53 (8.0%) 121 (18.3%) |
Tooth brushing Yes 191 (28.9%) 287 (43.4%) |
No 101 (15.3%) 82 (12.4%) 1.85 (1.31, 2.61)
Consumption of carbohydrate Yes 209 (31.6%) 275 (41.6%) 0.86 (0.61. 1.22)
foods No 83 (12.6%) 94 (14.2%) |
Smoking history Yes 28 (4.2%) 14 (2.1%) 2.69 (1.39, 5.21)
No 264 (39.94) 355 (53.7) |
Systemic disease Yes 40 (6.1%) 21 (3.2%) 1.38(0.79.40)
No 252 (38.1%) 348 (52.6%) |
Dental caries Yes 122 (18.5%) 28 (4.2%) 8.74(5.57,13.71)
No 170 (25.7%) 341 (51.6%) |
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to the presence of poor oral hygiene practice and calculus
accumulation in patients with dental caries.

On analysis of socioeconomic variables, a statistically
significant association was found between rural residency,
low monthly income, and oral halitosis. Rural residents
were two times at risk of developing halitosis than urban
residents (AOR=1.94, 95% CI: 1.33, 2.82) which corre-
sponds with a study done in Korea.*” This might be due to
low knowledge of oral health, and poor oral hygiene
practice among rural residents. Besides, participants with
low monthly income were 2.21 times at risk of developing
halitosis (AOR=2.21, 95% CI: 1.29,3.79) which is similar
to a study done in Korea (AOR=1.85).%’

Lack of oral hygiene practice, including, flossing, and
use of mouthwash, has been connected to oral halitosis. In
this study, participants with poor tooth brushing practice
were 1.85 times at risk of affected by oral halitosis
(AOR=1.85 (1.31, 2.61).

Strengths and Limitations

The present study had some limitations; first, the study did
not use objective measurements of halitosis using
a portable VSC detector, halimeter, or gas chromatogra-
phy. Due to this, some false positives/negatives might be
reported. Second, even if we used systematic random
sampling participants with self-reported halitosis might
exclude themselves from the study. Third, the study is
a single site and hospital-based study, which will not
represent the whole society of the areca. The study also
evaluated only oral halitosis.

Conclusion

The prevalence of oral halitosis in the study participants
was 44.2%. Rural residency, low monthly income, poor
tooth-brushing habit, smoking, and dental caries were
independent factors of halitosis.

Abbreviations

AOR, adjusted odds ratio; GERD, gastroesophageal reflux
disorder; SPSS, Statistical Package for Social Sciences;
VSC, volatile sulfur compounds.
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