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Abstract

Background: Halitosis is a term used to describe bad or unpleasant odours from the oral cavity. The aim of this study is to investigate halitosis after administration
of mouthwash containing chlorhexidine digluconate 0.2% (Parodontax, GlaxoSmithKline, GB).

Material and methods: The study included 60 dental patients, 30 smokers and 30 non-smokers, all clinically healthy, who had not used mouthwash containing
chlorhexidine digluconate 0.2% for the past 6 months. The patients were instructed to rinse their oral cavity with the supplied mouthwash twice daily for a 14-day
period and to maintain oral hygiene as usual. The rinsing technique involved swishing with 10 mL of chlorohexidine digluconate 0.2% twice, successively, for 1
minute. After rinsing, the mouth was not flushed. Halitosis of the air exhaled from the oral cavity was measured using FitScan Breath Checker HC-212SF (Tanita
Corporation, USA) during normal breathing, in the morning, on an empty stomach, without oral cavity toilette - before the start of the study and on day 14 from the
start of administration of mouthwash containing chlorhexidine digluconate 0.2%.

Results: There was no statistically significant difference between the two sexes in terms of age (p = 0.392). There was no statistically significant difference in halitosis
levels between smokers vs. non-smokers (p = 0.07). In terms of sex distribution of smokers, 15 (39.5%) of the female subjects and 15 (68.2%) of the male subjects
used tobacco products. A statistically significant difference was found between the two sexes in terms of smoking (p = 0.032). Fourteen-day administration of
Parodontax resulted in a statistically significant decrease in halitosis levels in the subjects studied - 2.1 + 1.15, p < 0.0001. This trend persisted in both smokers (the
mean halitosis level after a 14-day period of administration of Parodontax was 2.27 + 0.21, p = 0.006) and non-smokers (the mean halitosis level after a 14-day period
of administration of Parodontax was 1.93+0.21, p < 0.0001).

Conclusion: Our study showed that 14-day administration of Parodontax resulted in a statistically significant decrease in halitosis levels in both smokers and non-

smokers.

Introduction

Halitosis is a term used to describe bad or unpleasant odours from
the oral cavity. The term “halitosis” is derived from the Latin word
“halitus”, which means “breath”, and the Greek suffix “-osis” which
describes a pathological process [1]. Halitosis gases are mainly volatile
sulphur compounds (VSCs). These gases include hydrogen sulphide,
methyl mercaptan and dimethyl sulphide. Not only VSCs play a
role in the development of halitosis. Volatile aromatic compounds
such as indole, skatole, organic acids (acetic acid, propionic acid)
and amines (cadaverine and putrescine) also play a role in the
development of halitosis. The production of VSCs in the oral cavity
and the onset of halitosis depend on the amount of saliva, decreased
oxygen concentration in the oral cavity, bacterial reproduction and
metabolism [2]. The prevalence of halitosis in the general population
varies in different studies - 2% (Soder B), 27.5% (Miyazaki H) [3], 50%
(Nachnani S). According to the literature, the prevalence of halitosis in
children is between 5% and 75% (Karbanda OP, Polanco C).

The aim of this study is to investigate halitosis after administration
of mouthwash containing chlorhexidine digluconate 0.2% (Parodontax,
GlaxoSmithKline, GB).

Material and methods

The study included 60 dental patients, 30 smokers and 30
non-smokers, all clinically healthy, who had not used mouthwash
containing chlorhexidine digluconate 0.2% for the past 6 months. The
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patients were instructed to rinse their oral cavity with the supplied
mouthwash twice daily for a 14-day period and to maintain oral
hygiene as usual. The rinsing technique involved swishing with 10 mL
of chlorohexidine digluconate 0.2% twice, successively, for 1 minute.
After rinsing, the mouth was not flushed. Halitosis of the air exhaled
from the oral cavity was measured using FitScan Breath Checker HC-
212SF (Tanita Corporation, USA) during normal breathing, in the
morning, on an empty stomach, without oral cavity toilette - before
the start of the study and on day 14 from the start of administration
of mouthwash containing chlorhexidine digluconate 0.2%. The above-
mentioned portable device measures the amount of volatile sulphides
and hydrocarbons responsible for the malodor of the air exhaled from
the mouth, and the results are displayed in six levels (Figure 1).

Results

The study included 38 females (63.3%) and 22 males (36.7%). The
mean age of the participants was 28.85 + 10.63 years. The mean age
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Table 1. Halitosis levels before and after administration of Parodontax

Cohort Females (n = 38) Males (n = 22) Total (n = 60)
ohor
Halitosis Total Non-smokers Smokers Non-smokers Smokers Non-smokers Smokers
n=23 n=15 n=7 n=15 n=30 n=30
Before the
administration of 3.92+0.12 3.83+0.18 4.07+0.12 391+0.19 3.43+0.43 4.13+0.17 3.73+0.17 4.1+0.1
Parodontax
Aftera 14-
day period of 21+ 115 2.09+0.22 224024 205403 1.43+0.53 233+0.36 1934021 2274021
administration of
Parodontax

Figure 1. Halitosis levels measured with FitScan Breath Checker HC-212SF (Tanita
Corporation, USA) in accordance with manufacturer's instructions

of the female subjects was 27.95 + 1.79 years, and that of the male
subjects was 30.41 * 2.13 years. There was no statistically significant
difference between the two sexes in terms of age (p = 0.392). In terms
of sex distribution of smokers, 15 (39.5%) of the female subjects and
15 (68.2%) of the male subjects used tobacco products. A statistically
significant difference was found between the two sexes in terms of
smoking (p = 0.032). For smokers, the mean number of cigarettes a
day was 7.53 + 1.15. Female smokers smoked an average of 4.82 + 1.09
cigarettes a day, while male smokers reported an average of 12.23 +2.2
cigarettes a day. There was a statistically significant difference between
the two sexes in terms of the number of cigarettes a day (p < 0.0001).

The levels of halitosis in the subjects included in the study are
presented in table 1.

The assessment of halitosis found a mean level of 3.92 + 0.79 in
the subjects studied. The mean level was 3.92 + 0.12 and 3.91 + 0.19 in
females and males, respectively. There was no statistically significant
difference between the two sexes in terms of halitosis levels. The study
found that in non-smokers the mean halitosis level was 3.73 + 0.17,
while in smokers it was higher -4.1 + 0.1. There was no statistically
significant difference in halitosis levels between smokers vs. non-
smokers (p = 0.07).

The study found that age was not a factor influencing halitosis. No
correlation was found between halitosis levels and the age of the subjects
included in the study, both before the start of Parodontax treatment (r
=-0.62, p = 0.637) and after a 14-day period of administration of this
treatment (r = -0.121, p = 0.357).

It was found that 14-day administration of Parodontax resulted
in a statistically significant decrease in halitosis levels in the subjects
studied - 2.1+1.15, p < 0.0001. This trend persisted in both smokers
(the mean halitosis level after a 14-day period of administration of
Parodontax was 2.27 + 0.21, p = 0.006) and non-smokers (the mean
halitosis level after a 14-day period of administration of Parodontax
was 1.93 + 0.21, p < 0.0001).

The assessment of halitosis levels, which were measured twice,
found that they were evenly distributed. A statistically significant
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Pearson correlation coefficient was found between halitosis levels prior
to initiation of rinsing with Parodontax and 14 days later - r = 0.473, p
< 0.0001. No statistically significant Pearson correlation coefficient was
found between halitosis levels before and after the end of Parodontax
treatment in non-smokers (r = 0.235, p = 0.007) vs. smokers (r = 0.145,
p=0.27).

Discussion

Our study showed that the two-week administration of
chlorhexidine-based mouthwash resulted in a statistically significant
reduction in halitosis levels in the subjects studied. Results similar to
ours were obtained by Rosenberg et al. who found that rinsing with
0.2% CHX resulted in a 43% reduction in the levels of VSCs and a
50% reduction in organoleptic ratings on a one-day basis, which in
turn resulted in a lower level of halitosis. In contrast, Ah-Reum Shin
et al. [4] conducted a study of halitosis involving 20 female participants
who had not taken any medication and had not smoked for the past 6
months; no statistically significant difference before and after rinsing
the mouth with mouthwash containing chlorhexidine digluconate was
found (P > 0.05).

We found no statistically significant difference between both sexes
in terms of halitosis levels. Contrary to our results, Liu et al. [5], who
studied the prevalence of halitosis in the Chinese population, found
that the levels of volatile sulfur compounds (VSCs) in the air exhaled
from the mouth was significantly lower in males. In addition, we
found that age was not a factor influencing halitosis. Our results are
supported by a study conducted by Miyazaki et al. [3] involving 2,672
individuals between 18 and 64 years of age, which found that there
were no significant differences in the levels of VSCs between males and
females in all age groups. According to this study, age is not a factor for
increasing halitosis levels.

Our data shows that the use of chlorhexidine-containing
mouthwash results in reduction in halitosis levels in both smokers
and non-smokers. Jiun et al. [6] examined the association between
smoking, together with poor oral hygiene status, and halitosis in a
comparative study of 100 smokers and 100 non-smokers aged 18-50
years in Malaysia and found significantly higher levels of halitosis
and worse oral hygiene in smokers than in non-smokers. A study
by Rad et al. [7] examined the salivary flow rate in 100 smokers and
100 non-smokers and found that long-term smoking was associated
with a significant reduction in the amount of saliva, which is one of
the factors that cause halitosis. Mendez L. et al. [8] confirmed that the
use of mouthwashes containing chlorhexidine digluconate results in
a decrease in the amount of volatile sulphur compounds in the oral
cavity. Similar results were obtained by van Steenberghe D et al. [9]
who found a decrease in halitosis levels and the oral microbial load
on the dorsal surface of the tongue and in the saliva due to the use
of mouthwashes containing chlorhexidine digluconate, although there
was no effect on the composition of the microflora in the oral cavity.
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The study of Winkel EG et al. [10] confirmed that chlorhexidine-
containing mouthwash is effective for the treatment of oral halitosis.
Setia et al. [11] conducted a study in 277 dental students. Of these, 200
were females and 77 were males. All participants reported that they
regularly brushed their teeth. 2.5% of female subjects and 6.5% of male
subjects in the study were smokers, and halitosis was found in 80%. The
authors found a statistically significant correlation between smoking
and halitosis. They concluded that females maintain better oral hygiene
and, therefore, are less likely to have halitosis. Contrary to these
results, in terms of both characteristics - sex and smoking - we found
no statistically significant difference in halitosis levels. Khaira N et al.
[12] conducted a study to test the hypothesis that the synthesis of toxic
volatile sulphur compounds could be increased as a result of smoking.
They measured the levels of VSCs in 12 smokers and 11 non-smokers
using a portable sulphide monitor. They also determined anaerobic and
aerobic counts of the total cultivable subgingival microflora in both
groups. They found that the percentage of sites with high sulphide levels
(greater than or equal to 10 units) detected in moderate (4-6 mm) and
deep (= 7 mm) periodontal pockets was significantly higher in smokers
compared to non-smokers (P = 0.040 and P = 0.005, respectively). The
authors did not find any significant difference in the microbiological
parameters studied between the two groups. Based on their results,
they concluded that the increased production of volatile sulphur
compounds is an additional mechanism for the increased propensity
for developing periodontitis in smokers and explained the relationship
between smoking and halitosis.

Conclusion

Our study showed that 14-day administration of Parodontax
resulted in a statistically significant decrease in halitosis levels in both
smokers and non-smokers.
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