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Abstract There are many causes of halitosis (bad breath). It is well known that bacterial plaque
and tongue coating are the main caused of physiologic halitosis due to oral hygiene. There are
many people who care about halitosis. In dental clinics, there is the necessity to measure halito-
sis, by request of a patient at the time of treatment.

In this study, we examined the influence on the severity of halitosis of tooth and tongue
brushing by measuring with a thick film semi conductor (absorption effect transistor) gas sensor,
and evaluated the effectiveness of this gas sensor for use at chair-side in dental clinics.

At first, the change of halitosis during the day was measured every other hour after getting
up in the morning until 5 p.m., without mouth cleaning. After that, the change of halitosis after
tooth brushing with water for three minutes was measured. Measurements were started 2 hours
after lunch. Five healthy young subjects (average age : 24.5 years old, 3 men and 2 women) and
7 healthy middle-age subjects (average age : 45.7 years old, 7 men) were measured for halitosis
every 30 minutes after tooth brushing for two hours, including just before and after tooth brush-
ing. Then, the change of halitosis after tooth and tongue brushing with water was measured.
The schedule of measurements was the same as before but with the addition of tongue brushing
for one minute.

In the results, the highest halitosis value was detected at the time of rising and 2-3 hours af-
ter breakfast and lunch. After tooth brushing, halitosis was reduced a little but there was not
any major reduction of halitosis. After tooth and tongue brushing, halitosis was reduced immedi-
ately. Halitosis increased gradually every 30 minutes. Halitosis was also low after 120 minutes.

In this study, we investigated the effectiveness in maintaining low halitosis of tongue brush-
ing used together with tooth brushing, measured by a thick film semiconductor gas sensor. All
results indicated that tongue brushing is effective in maintaining halitosis. This means that the
thick film semiconductor gas sensor is a useful and compact piece of equipment for measuring
halitosis at chair-side in dental clinics.
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INTRODUCTION

Halitosis is a universally experienced condition
that is most commonly attributed to bacteria. These
offensive odors can originate from a multitude of
anatomic areas or sources, such as the gastrointesti-
nal tract, the pulmonary system, the nasal and sinus
cavities of the upper airway or the oral cavity itself.
The bacterial plaque that accumulates in the oral
cavity, on tooth surfaces, gingiva, oral mucosa and
tongue is thought to be the major source of offen-
sive malodor.” Many prophylactic remedies have
been developed and marketed for the treatment of

halitosis. They are available in several formulations
including but not limited to mints, sprays, chewing
gum, dentifrices and mouth rinses. The therapeutic
goal for most of these products is to mask the odors
produced by bacteria. However, it is logical to pre-
dict that a reduction in the amount of odor-
producing bacteria via oral hygiene would be advan-
tageous in reducing halitosis.

The purpose of this study was to evaluate the
influence of tooth brushing and tongue brushing on
the severity of halitosis.

MATERIALS AND METHODS

Five healthy dental students (average age : 24.5
years old, 3 men and 2 women) and 7 healthy den-
tists (average age : 45.7 years old, 7 men) partici-
pated in this study. Halitosis was measured for each
subject with and without oral hygiene procedures at
specific time intervals throughout the day. Thus,
each participant served as his or her own control.

A thick film semiconductor (absorption effect
transistor) gas sensor was used in this study to
measure and compare the degree of halitosis (Fig. 1).
The baseline halitosis levels were measured for a
participant each hour throughout the day from get-
ting up in the morning to 5 pm. The average of
three measurements was used for comparative data
analysis.

The change of halitosis after tooth brushing was
evaluated by taking measurements every 30 min-
utes for 120 minutes after tooth brushing. Subjects

were instructed to brush for 3 minutes with a soft
toothbrush using the modified-Bass technique with
water (Table 1). Measurements were started 2 hours
after lunch. However, the subject’s life proceeded as
usual until lunch.

Subjects were measured for halitosis and data

Table 1. Time table of measurement.
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®: after brushing @ : after 30 minutes
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@ : after 120 minutes

were calculated with following expression to have
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The change of halitosis after tooth and tongue
brushing was evaluated by taking measurements

Fig. 1. A thick film semiconductor (absorption effect
transistor) gas sensor.
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every 30 minutes for 120 minutes after tooth and
tongue brushing. Measurements were started 2
hours after lunch. The same subjects were in-
structed to brush with a soft toothbrush using the
modified-Bass technique for 3 minutes with water
only and to brush their tongue for 1 minute with a
soft brush and water only (Table 2). Halitosis meas-
urements were taken every 30 minutes at the begin-
ning of 2 hours after lunch. However, the subject’s
life proceeded as usual until lunch.

Table 2. Time table of measurement.

, % 9 ¢ ¢ °

2 hours L 30 minutes ! 30minutes 30 minutes I 30 minures

: before brushing @ : tooth and tongue brushing
: after brushing @ : after 30 minutes

: after 60 minutes  (® : after 90 minutes

: after 120 minutes

O®ee

Data were calculated to have Ie-o similarly us-
ing the expression shown above.

RESULTS

The change of halitosis during a day without
mouth cleaning (tooth brushing, tongue brushing,
mouth rinse etc.) was used as the baseline for each
participant. The greatest levels of halitosis through-
out the day were detected at rising in the morning
and about 2-3 hours following meals (breakfast and
lunch) (Fig. 2).

Tooth brushing slightly reduced the severity of
halitosis. The values (I) were diminished slightly but
a low level of halitosis was not maintained for a long
time (Fig. 3).

The change of halitosis after tooth and tongue

(ppb)
m -

brushing was more significant and immediate. Fol-
lowing tooth and tongue brushing, the values (I)
were reduced by 60 percent (average). Halitosis
slowly increased over time at each 30-minute meas-
urement after tooth and tongue brushing. After 120
minutes, halitosis was still maintained at 90 percent
(average) as a low level (Fig. 4).

Differences between Fig. 3 and Fig. 4 were ana-
lyzed using the T-test. For the values of I®, I® and
I®, P values less than 05 were considered signifi-
cant.
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Fig. 2. The change of halitosis during a day without mouth cleaning.
(mean, maximum and minimum value)

DISCUSSION

Halitosis, also known as bad breath or oral mal-
odor, is an extremely common problem. Halitosis can
arise from many sources in the body, but most fre-

quently halitosis is produced by bacteria in dentistry.
It is well known that bacterial plaque and tongue
coatings are the main sources of halitosis. The dorsal
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Fig. 3. The change of halitosis values (I) after tooth brushing with water.
(mean, maximum and minimum value)
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Fig. 4. The change of halitosis values (I) after tooth and tongue brushing with water
(mean, maximum and minimum value)

surface of the tongue is thought to be the main loca-
tion for the accumulation of odor-producing bacteria,
thus, the main origin of halitosis.

The dorsal surface of the tongue is coated with
desquamative epithelial cells, leukocytes, saburra
and bacteria. It is well established that gram-
negative anaerobic bacteria in tongue coatings pro-
duce volatile sulfur compounds (VSC) such as hydro-
gen sulfide and methylmercaptan, which is the cause
of halitosis.?

Sensual examination (oral malodor judge), gas
chromatography and examination by halitosis detec-
tor are the measuring methods for halitosis. Sensual

examination, by an experienced breath odor judge,
is simple and reliable but not practical for most stud-
ies. Furthermore, inexperienced judges may not be
calibrated well. Gas chromatography is a highly sen-
sitive method but expensive and inconvenient to use
in clinics.

In this study, the compact semiconductor gas
sensor was used and measured VSC. This sensor
provides an evaluation that shows a correlation be-
tween gas chromatography to analysis VSC?. At this
time, it was the purpose of this study to evaluate the
usefulness of this sensor in clinics, also.

In the results, the greatest levels of halitosis
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throughout the day were detected at rising in the
morning and about 2-3 hours following meals (break-
fast and lunch). According to this result, the time of
measurement for the evaluation of tooth brushing
and tongue brushing’s influence on halitosis started
2 hours after lunch. At this time of a day, halitosis is
increasing. So, the effectiveness of tooth brushing or
tooth and tongue brushing used to maintain a low
halitosis level is easier to detect.

It is well knows that oral hygiene has a big in-
fluence on halitosis. Specially, periodontal infection

often causes halitosis. Concerning the level of oral
hygiene of the subjects for this study, we deter-
mined good oral hygiene through examination of gin-
gival swelling and redness and the condition of bac-
terial plaque.

From the results of this study under such condi-
tions, tongue brushing is effective in maintaining low
halitosis. This result is in agreement with Yaegaki’s
results®. It is also concluded that the compact semi-
conductor gas sensor is useful and convenient for

clinics.

CONCLUSION

The results of this study support the conclusion
that tongue brushing is effective in maintaining low
halitosis in healthy patients. Also, the effectiveness

of the new compact gas sensor was confirmed in
this study.
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