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Abstract
Clinical investigations on patients suffering from halitosis clearly reveal that in the vast
majority of cases the source for an offensive breath odor can be found within the oral cavity
(90%). Based on these studies, the main sources for intra-oral halitosis where tongue coating,
gingivitis/periodontitis or a combination of the two. Thus, it is perfectly logical that general
dental practitioners (GDPs) should be able to manage intra-oral halitosis under the conditions
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found in a normal dental practice. However, GDPs who are interested in diagnosing and
treating halitosis are challenged to incorporate scientifically based strategies for use in their
clinics. Therefore, the present paper summarizes the results of a consensus workshop of
international authorities held with the aim to reach a consensus on general guidelines on how
to assess and diagnose patients’ breath odor concerns and general guidelines on regimens for
the treatment of halitosis.
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Introduction

Halitosis is defined as having offensive breath odor.
Experimental evidence strongly suggests that approximately
80%–90% of offensive breath odors can be attributed to
volatile sulphur compounds (VSCs) resulting from the
degradation of organic substances by anaerobic bacteria in the
oral cavity [1]. These anaerobic bacteria are the same bacteria
associated with gingivitis/periodontitis and are commonly
found in the coating located on the dorso-posterior surface
of the tongue [2, 3].

A recent large-scale study (n = 2000) of persons with
a complaint of halitosis found that, when halitosis could be
objectively detected, the source was primarily found within
the oral cavity (90%). Tongue coating was determined to be
responsible for 51%, gingivitis/periodontitis for 13%, and
a combination of the two for 22% of the detected breath
odors [2]. While the majority of offensive breath odor can
be attributed to an oral origin it is important that potential
pathological sources are not overlooked. Indeed, extra-oral
sources accounted for 4% (n = 80) of the subjects in this same
study, including: ear–nose–throat (ENT) pathologies; systemic
diseases (e.g. diabetes); metabolic or hormonal changes;
hepatic or renal insufficiency; bronchial and pulmonary
diseases; and/or gastroenterologic pathologies [2].

When the dental professional does not perceive malodor
and the patient cannot provide evidence from a trusted
confidant and continue to be convinced that they suffer from
halitosis, this is referred to as pseudo-halitosis. Persons who
have either been counseled for pseudo-halitosis or who have
been successfully treated for genuine halitosis but who persist
in believing that they have breath odor are categorized as
having halitophobia. This is a psychiatric disorder referred
to as one type of olfactory reference syndrome (ORS)
[4, 5]. Because research is still very limited, it is unclear how
ORS should best be classified. Classifying ORS as a type of
delusional disorder seems problematic and it has now been
added to the appendix of the recently published fifth edition
of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-V, www.dsm5.com) in order to trigger more research
[6]. Treating halitophobic patients in the dental practice is
extremely challenging. Fortunately, the majority of breath
odor does have an oral origin and, therefore, can be treated
successfully in the general dental practice.

Given that the oral cavity is the primary source of breath
odor it is perfectly logical that general dental practitioners
(GDPs) should be able to manage intra-oral halitosis under

the conditions found in a normal dental practice. However,
GDPs who are interested in diagnosing and treating halitosis
are challenged to incorporate scientifically based strategies
for use in their clinics. A flowchart showing how a halitosis
patient could be diagnosed and treated in the dental practice is
displayed in figure 1 [7].

The present paper summarizes the results of a consensus
workshop of international authorities held with the aim to reach
a consensus on

(1) general guidelines on how to assess and diagnose patients’
breath odor concerns

(2) general guidelines on regimens for the treatment of
halitosis.

The detailed scientific background for these conclusions and
recommendations can be found in the additional review papers
of this supplement [3, 8–10].

Nomenclature for diagnosis

In the literature, a confusing number of terms can be found to
describe oral malodor, such as oral malodor, tongue malodor,
bad breath, etc. The recommendation of the group is to use the
term ‘halitosis’ and to distinguish between intra- and extra-
oral halitosis. This concept allows for the inclusion of all the
cases of real halitosis. Intra-oral halitosis is identical to oral
malodor and describes cases where the source of halitosis
lies within the mouth (either by tongue coating, pathologic
intra-oral condition or both). This is in contrast with extra-
oral halitosis where the source of halitosis lies outside the
mouth. Extra-oral halitosis is further subdivided into blood-
borne and non-blood-borne halitosis. In addition, the terms
pseudo halitosis and halitophobia are used to describe patients
who think or persist in believing they have halitosis, even
after professional assessment and a diagnosis that they do not
have halitosis. Temporary, or transient halitosis is caused by
dietary factors such as garlic (table 1). This classification is a
slight simplification based on the International Classification
of Halitosis published by Yaegaki, Coil and Miyazaki [11, 12].

History taking

A thorough medical and dental history is essential. The primary
focus of the medical history should be on medications and
systemic diseases. Attention should be paid to the presence
of nasal obstruction, mouth breathing, report of snoring and
sleep apnoea, postnasal drip, allergy, tonsillitis, tonsilloliths,
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Figure 1. Flowchart for the treatment of halitosis in a dental practice (adjusted from [7]), ENT = ear, nose and throat.

dysphagia, previous ENT encounters, types of food typically
eaten (to research odorous food intake) as well as vitamin A,
B, C, D and zinc-containing food intake.

The oral history includes questions assessing the
frequency of dental visits, dental products being used,
the presence and maintenance of a dental prosthesis and

the frequency and the instruments used for tooth brushing,
interdental cleaning and tongue brushing/scraping. In addition
a specific halitosis-related questionnaire should be used. This
questionnaire includes questions about the breath malodor,
the time of occurrence during the day, when the problem first
presented itself, whether others have reported the problem
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Table 1. Recommended terms for the diagnosis of halitosis under conditions found in the general dental practice (based on [12]).

Diagnosis Description

Temporary halitosis Malodor is caused by dietary factors such as garlic
Intra-oral halitosis Obvious malodor, with intensity beyond socially acceptable level and/or affecting personal relationships

Origin is the dorso-posterior region of the tongue and/or a pathologic condition or malfunction of
oral tissues (e.g. periodontal disease)
The condition is influenced by co-factors influencing saliva quality and quantity (e.g. medication, smoking,
Sjögren disease etc).

Extra-oral halitosis Malodor originates from pathologic conditions outside the mouth such as nasal, paranasal,
laryngeal regions, the pulmonary or upper digestive tract (non-blood-borne extra-oral halitosis).
In case of a blood-borne extra-oral halitosis the malodor is emitted via the lungs and originates from disorders
anywhere in the body (e.g. hepatic cirrhosis)

Pseudo-halitosis Obvious malodor is not perceived by others but the patient stubbornly complains of its existence.
Condition is improved by counselling and simple oral hygiene measures.

Halitophobia After treatment for halitosis and pseudo-halitosis, the patient persists in believing to suffer from halitosis.
No physical or social evidence exists for the presence of halitosis.

and how it was reported i.e. in a straight or indirect way (to
exclude pseudo-halitosis). The patient is also asked if he is
psychologically or emotionally stressed, if previous attempts
to address the problem have been undertaken (by himself,
doctors or dentists), and if typical cofactors of halitosis are
likely to play a part, such as diet, smoking, snoring, stress,
behavioral alterations due to halitosis or dry mouth symptoms.

A standardized halitosis-related questionnaire can
be found at Computerized ‘Anamnese’ International
(CAI, www.healthquestionnaires.eu). Another recommend-
able open access example can be found at Univer-
sity of Basle, Switzerland (www.andreas-filippi.ch/pdfs/
halitosis%20questionnaire%20english.pdf).

Examination

Two primary methods recommended for the clinical detection
of halitosis in the dental practice include

(1) an organoleptic measurement, that is a subjective sensory
test scored on the basis of the examiner’s perception of a
patient’s breath odor,

(2) an instrumental test that is an objective way to measure
the VSC known to be the principal components of breath
odor [13, 14].

Organoleptic (subjective) measurement

The organoleptic measurement is mandatory, even if an
instrumental detection is performed. The international
literature reveals that a panel of judges does not necessarily
improve the accuracy of the organoleptic assessment (see
review papers in this supplement [8, 9]. Therefore, one judge is
sufficient. However, it is highly recommended to have a second
judge available in the dental practice in order to provide a
second opinion (especially when dealing with pseudo halitosis
patients) or in order to perform measurements when the first
judge is not available or shows fatigue and is unable to perform
the organoleptic judging for a short period of time.

It is important that the persons who serve as odor judges
have a good sense of smell. This can easily be verified by

using a simple smell identification test (Sensonics Inc., Haddon
Heights, NJ, USA). It is also recommended to perform a
regular self-calibration by using own morning breath samples
or if available instrumental measurements in parallel [8].

The most simple organoleptic scale, which can be
recommended to dentists with no or limited experience, is
a yes/no decision performed at different distances from the
patient’s mouth [15] (table 2(A)). For more experienced
dentists, the widely used 6-point scale describing the
severity of the perceived odor at a defined distance, can be
recommended [12, 16, 17] (table 2(B and C)).

An organoleptic test at the first appointment should
always be performed on oral and nasal air. By comparing
the mouth and the nose exhaled air intra-oral halitosis can be
distinguished from nasal and blood-borne extra-oral halitosis
[16].

Instrumental (objective) measurement

An instrumental detection method for VSCs is not mandatory
but can be recommended as a second opinion, as aid for
the calibration of odor judges, and for building trust with
the patient, especially for patients with pseudo halitosis and
halitophobia. Based on the currently available data in the
literature [9] two devices for the detection of VSCs can be
recommended for the use in the dental practice: the Halimeter
and the OralChroma. Both show acceptable correlations with
calibrated odor judges and appear to be easy to use under
the conditions found in a regular dental practice [9, 18].
However, it should be noted that the Halimeter is unsuitable
for measuring patients with extra-oral blood-borne halitosis
from dimethyl sulfide origin [19] (table 3).

For other potentially useful instruments and devices such
as chairside color-tests kits [20, 21] the current lack of
scientific data limits a clear recommendation.

For both the organoleptic and the instrumental detection
of halitosis a sampling method (negative pressure syringe
method, sample bags) is recommended. A detailed description
can be found elsewhere [9]. Compared to an organoleptic
assessment during which the examiner directly sniffs the
exhaled air of the patient, a sampling technique has the
following advantages:
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Table 2. Examples for recommended organoleptic scales for the general dental practitioner.

(A) Distance malodor scale (adapted from [15])
Grade 0 No malodor detected
Grade 1 Malodor is clearly detected if the observer approached to a distance of about 10 cm to the mouth of the patient
Grade 2 Malodor is clearly detected if the observer approached to a distance of about 30 cm to the mouth of the patient
Grade 3 Malodor is clearly detected if the observer approached to a distance of about 100 cm to the mouth of the patient

(B) Fixed distance odor intensity scale (adapted from [16])
Grade 0 No appreciable odor
Grade 1 Barely noticeable odor (detection threshold of odor)
Grade 2 Slight, but clearly noticeable malodor (recognition threshold of malodor)
Grade 3 Moderate malodor
Grade 4 Strong malodor
Grade 5 Extremely strong malodor

(C) Fixed distance odor intensity scale [15, 17]
0: Absence of odor Odor cannot be detected
1: Questionable odor Odor is detectable, although the examiner could not recognize it as malodor
2: Slight malodor Odor is deemed to exceed the threshold of malodor recognition
3: Moderate malodor Malodor is definitely detected
4: Strong malodor Strong malodor is detected, but can be tolerated by examiner
5: Severe malodor Overwhelming malodor is detected and cannot be tolerated by examiner (examiner instinctively averts the nose)

Table 3. Pros and cons for clinically recommendable devices to measure volatile sulphur compounds.

Halimeter OralChroma

+ · Simple and fast · Can give indication on extra-oral blood-borne halitosis
− · Can just measure intra-oral halitosis · Technical sensitive

· Maintenance (regular costly sensor calibration at the manufacturer) · Single measurement takes 8 min
· Maintenance (regular costly sensor calibration)

• higher degree of privacy for the patient

• receipt of a more concentrated sample

• cross-infection control.

Based on the opinions of the workshop participants, the
initial organoleptic assessment should be performed in the
morning and the patient should be instructed to refrain from
the following prior to the appointment in order to get the most
reliable measurement results:

• no fragrances or other masking products

• no smoking

• no antibiotic treatment at least three weeks (better six to
eight weeks) before the examination

• ‘nothing in the mouth’ except water on the morning of the
examination (no drinking or eating in the morning prior
to the oral examination)

• no tongue cleaning for 24 h before the first breath
assessment.

Treatment of halitosis

The treatment recommendations for halitosis are based on
earlier publications by Miyazaki, Yaegaki and Coil [11, 12]
and have been amended according to the simplifications of the
international classification of halitosis suggested in this paper.

Recommended treatment needs (TN 1–5) have been
defined (table 4).

Additional comments to TN1

A regularly performed mechanical tongue cleaning can be
regarded as basic therapeutic and preventive measure for all
types of halitosis. However, concerns have been raised based
on an experiment in rodents showing that the experimental
induction of tongue cancer using carcinogenic dimethyl-
benzanthracene (DMBA) was increased by mechanically
injuring the tongue using a root canal instrument or even a
regular toothbrush [22, 23]. A massive mechanical stimulation
of the tongue with a power toothbrush could induce plasma
membrane disruption of tongue cells and the release of
c-Fos, a protein with oncogenic activity [24]. The mechanical
stimulation of the tongue with a regular toothbrush can cause
micro-bleeding, detectable by hemoglobin in saliva [23].

Therefore, tongue cleaning should be carried out gently
with low force and should be instructed thoroughly in order
to avoid unnecessary tissue trauma. Just the tongue dorsum
with focus on the posterior part should be cleaned, not the
lateral borders. In the absence of coating, tongue cleaning
should not be advocated. Members of this consensus group
are not aware of any experimental evidence currently reported
in the literature that substantiates the benefits of providing
a professional tongue cleaning using any kind of electrical
device.

If tongue cleaning alone is not sufficient, standard
antiseptics with proven efficacy such as chlorhexidine,
cetylpyridinium chloride and zinc formulation should be used
according to the manufacturers instructions applied as tongue
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Table 4. Recommended treatment for halitosis under conditions found in the general dental practice (based on [12]), TN = treatment need.

Treatment Need Description

TN1 Explanation of halitosis and instructions for oral hygiene including tongue cleaning
and use of additional measures such as mouth rinsing etc.

TN2 Professional prophylaxis and treatment of oral pathologic condition (mainly periodontitis) if present
TN3 Referral to a physician, medical specialist or interdisciplinary halitosis specialist
TN4 Explanation of examination data, further professional instruction, education and reassurance
TN5 Referral to a clinical psychologist, psychiatrist or other psychological specialist

Treatment

Diagnosis TN1 TN2 TN3 TN4 TN5

Intra-oral halitosis X X
Extra-oral halitosis X X
Pseudo-halitosis X X
Halitophobia X X

gel or mouth rinse (for details see the review article of this
supplement from [10]).
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