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Halitosis refers to bad breath is induced by volatile molecules due to pathological or
non-pathological factors, prevalent in all ages. It can originate from either oral or non-oral
sources. However, dental hygiene, periodontal disease, impacted food, tongue coat, and caries
are among the oral-related sources, accounting for 90% of cases of halitosis. Therefore, this
study aimed to evaluate the association between halitosis and caries among pediatric patients.
This cross-sectional descriptive study documented clinical data from 45 pediatric patients at
Bangabandhu Sheikh Mujib Medical University (BSMMU). The selected patients were evalu-
ated with the Specific Caries Index (SCI) to detect the caries involvement. A halimeter was
used to evaluate halitosis. According to halimeter, the mean value of halitosis in relation to sex
was 169.58 ppb, while participants with very strong halitosis were observed in 12.5% of males
and 33.3% of females. Patients over the age of 13 manifested extreme halitosis than other
selected age groups. The result demonstrated that halitosis increased significantly with a
higher score of the caries index. Hence, this study indicated an association between halitosis
and the caries index in pediatric patients, highlighting the need for more research to assess its

applicability in broader and diverse groups

Introduction

Halitosis refers to bad or foul breath, breath
malodor, oral malodor, and foetor oris, which
is commonly caused by periodontal diseases
and /or tongue coating. Patients with
periodontitis are prone to have halitosis than
healthy people.'? After caries and periodontal
disease, halitosis is the third most common
cause for seeking dental care.®> According to
reports, the prevalence of halitosis in the
general population ranges from 22% to 50%
around the world.* Halitosis is thought to
have an adverse impact on social
among  the  general
population and affects an individual's life
having halitosis. Hence, it may be the source
of concern for a potential health problem and
frequent psychological changes that lead to
social and personal isolation.

communication

Oral causes are found to be responsible for
halitosis in roughly 80-90 percent of
individuals.>® Periodontal diseases, tongue
coating, peri-implant diseases, deep carious
lesions, exposed necrotic tooth pulp,

pericoronitis, mucosal ulcerations, impacted
food, unclean dentures, and factors causing
decreased salivary flow rate are among the
causes that contribute to oral halitosis.3” It is
induced by bacterial metabolism on the
tongue dorsum and in periodontal pockets
and the microbial breakdown of organic
substrates in saliva, gingival crevicular fluids,
oral soft tissues, and retained debris.®?

According to the previous study, poor dental
hygiene was found to be the source of bad
breath in over 85 percent of halitosis cases, 43
percent on tongue coating, 11 percent from
gingivitis and/ or periodontitis, and 18 percent
from a combination of the two. In 16 percent of
the cases, pseudo-halitosis or halitophobia was
discovered.’01! [n addition, halitosis can be a
symptom of systemic diseases such as the
upper and lower respiratory tract infections,
metabolic diseases, carcinoma, and other
systemic diseases such as diabetes mellitus
that produces ketone bodies (ketoacidosis) in
the breath .1%13

Halitosis most often results from the microbial
degradation of oral organic substrates,
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including volatile sulfur compounds (VSCs), including
hydrogen sulfide (H2S), methyl mercaptan (CH3SH), and other
compounds." These compounds are produced by the
proteolytic breakdown of diverse sulfur-containing substrates
in food debris, saliva, blood, and epithelial cells by primarily
anaerobic Gram-negative oral microbes.!> Sulfur-containing
amino acids like cysteine, cystine, and methionine found in
saliva or gingival fluid serve as substrates for forming volatile
sulfide molecules.!® The presence of specific microbes in
gingivitis and periodontitis lesions has been considered to be
related to the production of high amounts of these volatile
sulfur compounds.’> Breath can eventually smell like rotten
eggs or filthy socks due to volatile sulfur compounds (VSCs).

Halitosis can now be measured with a halimeter.” The
halimeter is a device of gas analysis that determines how many
sulfur bonds are present in a given volume of gas. It is feasible
to directly measure the quantitative levels of offending VSCs
present in parts per billion (ppb) using the halimeter.'” The
usual range of normal breath is 80 to 160 ppb; however,
unpleasant breath is expected when the halimeter readings
surpass 160 ppb.

However, dental caries, a frequent chronic and multifactorial
disease among children'®, mainly caused by acid production
occurring from bacterial fermentation by the carbohydrate and
sugary foods'?, are closely related to various oral health issues
and have an effect on halitosis.” Therefore, dental Caries can be
evaluated with several scales, especially with specific caries
index (SCI).

Many attempts have been made to discover an association
between dental caries and halitosis in adult and pediatric
patients. However, this relationship has so far remained
contentious. Therefore, this study aimed to evaluate the relation
between halitosis and the specific caries index among pediatric
patients.

Methods

Study Design and Participants

Participants were recruited from the Department of
Pedodontics at Bangabandhu Sheikh Mujib Medical
University (BSMMU) in Dhaka, Bangladesh, for this study.
Written consents were obtained from the parents/legal
guardians of the pediatric patients after a thorough briefing on
the purpose and aim of the study. The selected participants
were free from any systemic diseases or intraoral causes that
might affect the oral breath except dental caries. Patients who
had taken antibiotics within the last six weeks were also not
considered. 45 pediatric participants were selected to detect
the association between halitosis and caries for this study.

Halitosis Assessment

According to the previous study’, halitosis values were set
into four categories and classified as: normal values from

0-100 parts per billion (ppb)], weak (101-150 ppb), strong
(151-300 ppb), or very strong (>300 ppb). Halitosis was
measured using a VSC detector device termed 'Halimeter®'
(Interscan, Chatsworth, CA, USA). Prior to measurement,
each participant was asked to keep the mouth closed for 60
seconds. Then, a disposable plastic straw was placed above
the posterior portion of the tongue dorsum without touching
the oral mucosa or the tongue. During measurement, the
mouth was kept open by approximately 1.5 cm, and breathing
was not permitted. The peak value was recorded. After
duplicating the data, the mean value in parts per billion (ppb)
was determined.

Caries Assessment by Specific Caries Index (SCI)

Specific Caries Index (SCI) aimed to develop a repeatable,
surface-specific caries index that would provide qualitative
and quantitative information about untreated dental caries in
an individual based on clinical examination. In addition, it
would provide useful data for planning oral health care for a
target population used in conjunction with the Decayed,
Missing, and Filled Teeth (DMFT) Index. (Table -I)

Statistical analysis:

Statistical analysis was performed with the IBM mainframe version
of SAS (Statistical Analysis System) utilizing the chi-square
distribution, and the significance value was set at <0.05.

Score| Criteria
0 No caries lesion detected
1 Caries lesion occurring on the occlusal, buccal pits

and fissures of molars and premolars and the
lingual pits of the anterior teeth

Proximal caries affecting the molars and premolars

8 Caries lesion situated on the proximal surface of the
anterior teeth and not involving the incisal angle

4 Caries lesion situated on the proximal surface of the
anterior teeth and involving the incisal angle

5 Caries lesion situated on the cervical region of the
tooth

6 Caries lesion situated on the occlusal cusp tips of
molars and premolars and on the incisal edges of
incisors

6A | Grossly decayed tooth/root stumps indicated for
extraction

Results

This cross-sectional study consisted of 45 children, where 63%
were male and 37% were female. The participants belonged to
thre age groups i.e. 6-9, 10-13, and 14-18 years. The majority
(37.7%) of participants were from the age group of 14-18 years.
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Table-I
Distribution of the participants according to demographic profile
Demographic profile Halitosis Mean Std | Total(%)
Normal (%) | Weak (%) | Strong (%) | Very strong (%) | (ppb) deviation
Sex Male 5(20.8) 1(42) 15 (62.5) 3 (12.5) 24(53.45)
169.58 174.73
Female 0(0) 6 (28.6) 8 (38.1) 7 (33.3) 21(46.55)
Age 6-9 3 (25.0) 1(8.3) 8 (66.7) 0 (0.0)) 12 (26.7)
10-13 1(6.3) 3 (18.8) 8 (50.0) 4 (25.0) 163.80 17429 |16 (35.6)
14-18 1(5.9) 3 (17.6) 7 (41.2) 6 (35.5) 17(37.7)
Residence Urban 4 (13.8) 5(17.2) 16 (55.2) 4 (13.8) 185.78 178.42 29 (64.4)
Village 1(6.3) 2 (12.5) 7 (43.8) 6 (37.5) 16(35.6)

Most of the participants (64.4%) of this study were from urban
area. According to halimeter indicator, = 62.5% male
participants had strong halitosis while 12.5% had very strong
halitosis. The female participants of 38.1% showed strong
halitosis and 33.3% were found with very strong halitosis.
According to halimeter, the mean value in the perspective of

sex was 169.58 ppb while the standard deviation was +74.73
ppb. Among the 10-13 years participants, 50% had strong
halitosis, and 25% had very strong halitosis. On the contrary,
the age group of 14-18 years manifested strong halitosis in
41.2% of participants, while very strong halitosis was detected
in 35.5%. (Table-1II)

Table-II
Distribution of the participants according to demographic profile(N=45)
Caries Index Halitosis Mean Std Total P
Normal (%) | Weak (%) | Strong (%) | Very strong (%) | (ppb) | deviation value
Score 0 1 (50) 1 (50) 0 (0) 0 (0) 2
1 2(66.7) 1(33.3) 0(0) 0(0) 3
2 1(16.7) 1(16.7) 3 (50) 1(16.7) 6
g 0 (0) 1(20) 3(40) 1(20) 224911 | +85.88 5 <.00001
4 1(14.2) 2(28.6) 2 (28.6) 2 (28.6) 7
5 0 (0) 0(0) 6 (75) 2 (25) 8
6 0 (0) 1(11.1) 5 (55.6) 3(33.4) 9
6A 0 (0) 0(0) 4 (80) 1 (20) 5

The result is significant at p <.05

Halitosis Based on Caries Index
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Figure-1: Prevalence of the halitosis according to specific caries index score

The Specific Caries Index by Acharya? (SCI) was applied to the
participants to detect caries status. Halitosis was measured
according to halimeter. The score 0 indicated "No caries lesion
detected" where halitosis was found as normal (50%) and weak
(50%). However, in score 5, 75% of the participants had strong
halitosis, whereas 25% had very strong halitosis. Strong halitosis
was found in 56% of the participants in the score 6. Halitosis score
(ppb) demonstrated an increasing pattern with the advancement
of the caries index. The p value in this bivariate study was .00001
(Table-III), which was statistically significant. It revealed that
halitosis increased with caries index score (Figure-1).
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Discussion

Halitosis is a highly frequent condition that can cause major
social and psychological problems. Inflammation of gingival
and periodontal tissues produces common sources of oral
malodors, and plaque-related periodontal disease can worsen
halitosis. Periodontal pockets, dental cavities, stomatitis,
rhinitis, pharyngitis, and local variables such as a lack of
self-clearing agents, smoking, and food debris have all been
implicated.'? Furthermore, dental caries a chronic and
multifactorial disease, mainly caused by acid production
occurring from bacterial fermentation of food'8, are closely
related to various oral health issues and have an effect on
halitosis.”

In the current study, 53.45 percent of the participants were
male, and 46.55 percent were female. A previous study
reported that most of the study population (62%) came from
the urban area.? In contrast, 64.4 percent came from the urban
area in our study, and 35.6 percent came from the village.
However, severe halitosis was reported in village individuals
compared to urban participants. Among the 10-13 years
participants, 25% had extreme halitosis. On the contrary, the
age group of 14-18 years manifested strong halitosis in 35.5%.
This finding is consistent with previous research that found
an increase in the prevalence of halitosis with increasing
age.?!

Caries is considered to be a common source for halitosis
among the oral causes. The present study was performed with
a specific aim to detect the prevalence of halitosis with the
caries index. The participants with halitosis were examined by
the SCIL.2° The halitosis score was detected with an elevated
pattern in the advanced caries index that supported our
hypothesis. Furthermore, another similar study?* also found
that the prevalence of halitosis and the advancement of dental
caries were correlated in the different age groups ranging from
10-78 years old. The result of a previous study with a separate
index was also associated with this study's findings that
demonstrated higher halitosis occurrence with a higher caries
index score.! The possible explanation is that caries is usually
caused by acid production from bacterial fermentation of food
responsible for producing volatile sulfur compounds (VSC)
that account for halitosis.”?> The more bacterial fermentation
produces more sulfur compounds, so does halitosis.

According to our findings, the consequences of dental caries
may explain the occurrence of halitosis and suggest that more
research be conducted to understand the molecular pathway
of halitosis and other oral causes across a broad spectrum.

Conclusion

The present study proved the relationship of halitosis with
the dental caries inpediatric patients only. This study found
strong evidences that halitosis is directly related to dental
caries and its severity according to caries index among the
paedietric patients attending the OPD of BSMMU. Further
broad scale studies are needed to conclude such relationship.
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